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Highlights 



4335 William O. Douglas Presidential proclamation 

5002 Carcinogens Labor/OSHA issues rules regarding 
general policy for identification and regulation of 
physical and chemical substances posing a potential 
risk to humans; effective 4-21-80 (Part VII of this 
issue) 

4472 Special Project Grants HEW/HRA announces 
competitive applications; apply by 3-3-80 

4483- Grants and Contracts Legal Services Corporation 

4485 announces consideration of applications (9 
documents) 

4481 Youth Labor/ETA solicits grant applications for 
Youth Community and Conservation Improvement 
Projects, and Youth Employment and Training 
Programs for ages 14-21 from migrant and other 
seasonally farmworker families for Program year 
1980; effective 1-22-80, applications by 3-17-80 

4960 Child Care Food Program USDA/FNS issues final 
rules (Part V of this issue) 

4918 Aliens Labor/ETA proposes to amend rules 
relating to certification of immigrant aliens for 
permanent employment in United States; comments 
by 3-24-80 (Part II of this issue) 
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4932 Countervailing Duties Commerce/ITA issues 
rules to replace Customs Service regulations; 
effective 1-22-80, comments by 2-29-80 (Part III of 
this issue) 

4366 Bowhead Whales Commerce/NOAA proposes 
rules regarding the taking of whales by Indians, 
Aleuts, or Eskimos for subsistence purposes; 
comments by 3-4-80 

4999 Presidential Primary Candidate Certification FEC 

designates official to receive certifications and 
publishes due dates for inactive status (Part VI of 
this issue) 

4338 Noninflationary Pay and Price Behavior CWPS 
modifies treatment of incremental pay increases 
under pay standard; effective 1-22-80, comments by 
2-21-80 

4370 Price Standards CWPS issues policy statement 
regarding exceptions to first-year standards 

4345 Truth In Lending FRS clarifies effective date to be 
January 10,1980 and corrects amendatory language 
of rules concerning calculation and disclosure of 
annual percentage rate 

4361 Preferential Loans FHLBB proposes rules limiting 
authority of insured institutions to grant loans at 
preferential rates or upon special terms; comments 
by 3-24-80 

4360 Guaranteed Commercial Real Estate Loans 

FHLBB proposes to amend rules to authorize 
Federal savings and loan associations to invest in 
certain lands; comments by 2-21-80 

4359 Proposed Energy Performance Standards for 

New Buildings DOE extends comment period and 
reschedules hearings; comments by 4-30-80, various 
hearing dates 

4363 Protein Supplements FTC issues summary of post 
record comments on proposed Advertising and 
Labeling of Protein Supplements Trade Regulation 
Rule; effective 12-28-79 

4503 Sunshine Act Meetings 

Separate Parts of This Issue 

4918 Part II, Labor/ETA 

4932 Part III, Commerce/ITA 

4954 Part IV, Labor/FCCPO 

4960 Part V, USDA/FNS 

4999 Part VI, FEC 

5002 Part VII, Labor/OSHA 
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Presidential Documents 


Tuesday, January 22, 1980 


Title 3— 

The President 


|FR Doc. 60-2157 
Filed 1-21-80; 10:33 am] 
Billing code 3195-01-M 


Proclamation 4715 of January 19, 1980 

William O. Douglas 


By the President of the United States of America 
A Proclamation 

William O. Douglas served on the Supreme Court longer than any Justice in 
American history—more than 36 years. During all that time, individual free¬ 
dom in this country had no mightier champion. As he wrote in more than one 
of his opinions, “The essential scheme of our Constitution and Bill of Rights 
was to take Government off the backs of people.” 

The freedom which Justice Douglas cherished—and which he struggled to 
preserve for all Americans—faces constant testing. Now, as our Nation gath¬ 
ers to meet yet another test, it is fitting that we pause to honor William 
Douglas and to remember his many contributions to our country. 

NOW, THEREFORE, I, JIMMY CARTER, President of the United States of 
America, by virtue of the authority vested in me, do hereby proclaim that, as a 
mark of respect to the memory of William O. Douglas and his numerous 
contributions to our Nation, the flag of the United States shall be flown at half- 
staff on all buildings, grounds and naval vessels of the Federal Government in 
the District of Columbia and throughout the United States and its Territories 
and possessions until his interment. 

I also direct that the flag shall be flown at half-staff for the same length of time 
at all United States embassies, legations, consular offices, and other facilities 
abroad, including all military facilities and naval vessels and stations. 

IN WITNESS WHEREOF, I have hereunto set my hand this nineteenth day of 
January, in the year of our Lord nineteen hundred and eighty, and of the 
Independence of the United States of America the two hundred and fourth. 



Editorial Note: The President's statement of Jan. 19.1980. on the death of William O. Douglas, is 
printed in the Weekly Compilation of Presidential Documents (vol. 16. no. 4). 


Title 3— 

The President 


|FR Doc. 60-2157 
Filed 1-21-80: 10:33 am) 
Billing code 3195-01-M 



























Rules and Regulations 


This section of the FEDERAL REGISTER 
contains regulatory documents having 
general applicability and legal effect, most 
of which are keyed to and codified in 
the Code of Federal Regulations, which is 
published under 50 titles pursuant to 44 
U.S.C. 1510. 

The Code of Federal Regulations is sold 
by the Superintendent of Documents. 

Prices of new books are listed in the 
first FEDERAL REGISTER issue of each 
month. 


OFFICE OF PERSONNEL 
MANAGEMENT 

5 CFR Parts 2,4, and 5 

Appointment Through the Competitive 
System (Rule II); Prohibited Practices 
(Rule IV); Regulations, Investigation, 
and Enforcement (Rule V) 

agency: Office of Personnel 

Management. 

action: Final rule. 

summary: This document transmits 
conforming amendments to the Civil 
Service Rules in accordance with E.O. 
12107, “Relating to the Civil Service 
Commission and Labor-Management in 
the Federal Service,” dated December 
28,1978. 

EFFECTIVE date: January 3,1979. 

FOR FURTHER INFORMATION CONTACT: 

Beverly M. Jones, Issuance System 
Manager, 202-254-7086. 

SUPPLEMENTARY information: Section 
2-103 of E.O. 12107, published on 
January 3,1979, at 44 FR 1055, amended 
Civil Service Rules II, IV, and V. This 
document makes conforming 
amendments to 5 CFR Subchapter A— 
Civil Service Rules. 

This is a non-significant regulation for 
the purposes of E.O. 12044. 

Office of Personnel Management, 

Beverly M. Jones, 

Issuance System Manager. 

Accordingly, the Office of Personnel 
Management is amending Title 5, Code 
of Federal Regulations, as follows: 

PART 2—APPOINTMENT THROUGH 
THE COMPETITIVE SYSTEM (RULE II) 

(1) § 2.4 is revised to read as follows: 

§ 2.4 Probationary period. 

Persons selected from registers of 
eligibles for career or career-conditional 


appointment and employees promoted, 
transferred, or otherwise assigned, for 
the first time, to supervisory or 
managerial positions shall be required 
to serve a probationary period under 
terms and conditions prescribed by the 
Office. 

PART 4—PROHIBITED PRACTICES 
(RULE IV) 

§4.3 [Amended]. 

(2) § 4.3 is amended by deleting the 
last sentence. 

(3) Part 5 is revised to read as follows: 

PART 5—REGULATIONS, 
INVESTIGATION, AND ENFORCEMENT 
(RULE V) 

Sec. 

5.1 Civil Service regulations. 

5.2 Investigation and evaluations. 

5.3 Enforcement. 

5.4 Information and testimony. 

Authority: 5 U.S.C. 3301. 3302: E.O. 12107. 

§ 5.1. Civil Service Regulations. 

The Director, Office of Personnel 
Management, shall promulgate and 
enforce regulations necessary to carry 
out the provisions of the Civil Service 
Act and the Veterans* Preference Act, as 
reenacted in Title 5, United States Code, 
the Civil Service Rules, and all other 
statutes and Executive orders imposing 
responsibilities on the Office. The 
Director is authorized, whenever there 
are practical difficulties and 
unnecessary hardships in complying 
with the strict letter of the regulation, to 
grant a variation from the strict letter of 
the regulation if such a variation is 
within the spirit of the regulations, and 
the efficiency of the Government and 
the integrity of the competitive service 
are protected and promoted. Whenever 
a variation is granted the Director shall 
note the official record to show: (a) The 
particular practical difficulty or 
hardship involved, (b) what is permitted 
in place of what is required by 
regulations, (c) the circumstances which 
protect or promote the efficiency of the 
Government and the integrity of the 
competitive service, and (d) a statement 
limiting the application of the variation 
to the continuation of the conditions 
which gave rise to it. Like variations 
shall be granted whenever like 
conditions exist. All such decisions and 
information concerning variations noted 
in the official record shall be published 
promptly in a Federal Personnel Manual, 
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Letter or Bulletin and in the Director’s 
next annual report. 

§ 5.2. Investigation and evaluations. 

The Director may secure effective 
implementation of the civil service laws, 
rules, and regulations, and all Executive 
orders imposing responsibilities on the 
Office by: 

(a) Investigating the qualifications and 
suitability of applicants for positions in 
the competitive service. The Director 
may require appointments to be made 
subject to investigation to enable the 
Director to determine, after 
appointment, that the requirements of 
law or the civil service rules and 
regulations have been met. 

(b) Evaluating the effectiveness of: (1) 
Personnel policies, programs, and 
operations of Executive and other 
Federal agencies subject to the 
jurisdiction of the Office, including their 
effectiveness with regard to merit 
selection and employee development; (2) 
agency compliance with and 
enforcement of applicable laws, rules, 
regulations and office directives; and (3) 
agency personnel management 
evaluation systems. 

(c) Investigating, or directing an 
agency to investigate and report on, 
apparent violations of applicable laws, 
rules, regulations, or directives requiring 
corrective action, found in the course of 
an evaluation. 

(d) Requiring agencies to report, in a 
manner and at times as the Director may 
prescribe, personnel information the 
Director requests relating to civilian 
employees in the Executive branch of 
the Government, as defined by Section 
311 of the Civil Service Reform Act of 
1978, including positions and officers 
and employees in the competitive, 
excepted and Senior Executive services, 
whether permanent, career-conditional, 
temporary or emergency. 

§ 5.3. Enforcement. 

(a) The Director is authorized to 
ensure enforcement of the civil service 
laws, rules, and regulations, and all 
applicable Executive orders, by: 

(1) Instructing an agency to separate 
or take other action against an employee 
serving an appointment subject to 
investigation when the Director finds 
that the employee is disqualified for 
Federal employment. Where the 
employee or the agency appeals the 
Director's finding that a separation or 
other action is necessary, the Director 
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may instruct the agency as to whether or 
not the employee should remain on duty 
and continue to receive pay pending 
adjudication of the appeal: Provided. 
That when an agency separates or takes 
other action against an employee 
pursuant to the Director’s instructions, 
and the Director, on the basis of new 
evidence, subsequently reverses the 
initial decision as to the employee's 
qualifications and suitability, the agency 
shall, upon request of the Director, 
restore the employee to duty or 
otherwise reverse any action taken. 

(2) Reporting the results of evaluation 
or investigations to the head of the 
agency concerned with instructions for 
any corrective action necessary, 
including cancellation of personnel 
actions where appropriate. The 
Director’s findings resulting from 
evaluations or investigations are binding 
unless changed as a result of agency 
evidence and arguments against them. 

If, during the course of any evaluation or 
investigation under this Section, the 
Director finds evidence of matters which 
come within the investigative and 
prosecutorial jurisdiction of the Special 
Counsel of the Merit Systems Protection 
Board, the Director shall refer this 
evidence to the Special Counsel for 
appropriate disposition. 

(b) Whenever the Director issues 
specific instructions as to separation or 
other corrective action with regard to an 
employee, including cancellation of a 
personnel action, the head of the agency 
concerned shall comply with the 
Director’s instructions. 

(c) If the agency head fails to comply 
with the specific instructions of the 
Director as to separation or other 
corrective action with regard to an 
employee, including cancellation of a 
personnel action, the Director may 
certify to the Comptroller General of the 
United States the agency’s failure to act 
together with such additional 
information as the Comptroller General 
may require, and shall furnish a copy of 
such certification to the head of the 
agency concerned. The individual with 
respect to whom such separation or 
other corrective action was instructed 
shall be entitled thereafter to no pay or 
only to such pay as appropriate to 
effectuate the Director’s instructions. 

§ 5.4. Information and testimony. 

When required by the Office, the 
Merit Systems Protection Board, or the 
Special Counsel of the Merit Systems 
Protection Board, or by authorized 
representatives of these bodies, 
agencies shall make available to them, 
or to their authorized representatives, 
employees to testify in regard to matters 
inquired of under the civil service laws. 


rules, and regulations, and records 
pertinent to these matters. All such 
employees, and all applicants or 
eligibles for positions covered by these 
rules, shall give to the Office, the Merit 
Systems Protection Board, the Special 
Counsel, or to their authorized 
representatives, all information, 
testimony, documents, and material in 
regard to the above matters, the 
disclosure of which is not otherwise 
prohibited by law or regulation. These 
employees, applicants, and eligibles 
shall sign testimony given under oath or 
affirmation before an officer authorized 
by law to administer oaths. Employees 
are performing official duty when 
testifying or providing evidence 
pursuant to this section. 

|FR Doc. 80-2001 Filed 1-21 -80 8:45 am| 

BILLING CODE 6325-01-M 


5 CFR Part 771 

Agency Administrative Grievance 
System 

Correction 

In FR Doc. 79-39829 appearing at page 
77127 in the issue of Monday, December 
31,1979: on page 77131. third column, 
second line of paragraph (b), § 771.206, 
insert “not” after “does”. 

BILLING CODE 1505-01-M 


5 CFR Part 831 

Retirement; Correction 

agency: Office of Personnel 
Management. 

action: Final rule; correction. 


summary: On January 15,1980, the 
Office of Personnel Management 
published at 45 FR 2837 an amendment 
to the Retirement regulations (FR Doc. 
80-1326). This document corrects the 
effective date of that amendment. 

EFFECTIVE date: The correct effective 
date should read: July 31,1979. 

FOR FURTHER INFORMATION CONTACT: 

Beverly M. Jones, Issuance System 
Manager, 202-254-7086. 

(5 U.S.C. 0336(d)(2)) 

Office of Personnel Management, 

Beverly M. Jones, 

Issuance System Manager. 

(FR Doc 80-2002 Filed 1-21-80:8:45 am|. 

BILLING CODE 6325-01-M 


COUNCIL ON WAGE AND PRICE 
STABILITY 

6 CFR Part 705 

Noninflationary Pay and Price 
Behavior; Amendments to Part 705 
and Modifications to Questions and 
Answers 

agency: Council on Wage and Price 
Stability. 

action: Interim final rules, questions 
and answers, and a request for 
comments. 

summary: The Council is modifying the 
treatment of incremental pay increases 
under the pay standard so as to exclude 
both longevity and qualification 
increases under pre-existing incremental 
pay plans or practices in making pay 
standard calculations under the 
collective-bargaining agreement method 
or under the fixed-population method. 
These modifications implement the 
policies recommended by the Pay 
Advisory Committee and accepted by 
the Council. 

dates: The effective date for these 
changes and Questions and Answers is 
January 22,1980. Written comments may 
be submitted by February 21,1980. 
address: Written comments should be 
addressed to: Office of the General 
Counsel, Council on Wage and Price 
Stability, 60017th Street, NW.. 
Washington, D.C. 20506. 

FOR FURTHER INFORMATION CONTACT: 

Office of Pay Monitoring: Janice 
Murphey—456-7103; Lucretia Tanner— 
456-7180; Malcolm Liggett—456-7180; 
Homer Jack—456-7180. 

Office of the General Counsel: Daniel 
Duff—456-6210; Jane Campana—456- 
6210. 

SUPPLEMENTARY INFORMATION: On 

September 28,1979, the President 
announced the creation of a Pay 
Advisory Committee to advise the 
Council on policies that encourage anti- 
inflationary behavior by employers and 
labor, that decelerate the rate of 
inflation, and that provide for a fair and 
equitable distribution of the burden of 
restraint. The Committee’s charter 
provides that it will recommend new or 
revised interpretations of the pay 
standard. Until the Council acts on any 
recommendatons, the first-year pay 
standard (in Subpart 705B) remains in 
effect with the modifications that have 
been adopted (see the Council’s 
questions and answers published in the 
Federal Register on October 12,1979 (44 
FR 56900), October 19.1979 (44 FR 
60251), and November 19.1979 (44 FR 
66534); see also the Federal Register of 
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December 17.1979 (44 FR 73003) and of 
December 28.1979 (44 FR 76748). 

On December 18.1979, the Committee 
recommended that the Council exclude 
from pay rate calculations under the 
fixed-population or collective¬ 
bargaining-agreement methods for 
determining compliance any longevity or 
qualification increases under a pre¬ 
existing incremental pay plan or 
practice. During the first program year, 
the Council treated longevity increases 
as chargeable pay increases, while 
qualification increases (associated with 
skill changes) were allowed to be 
excluded. However, many incremental 
pay plans include a mix of qualification 
and longevity increases, and the proper 
classification depends on the intent of 
the plan. The Councilrleft the 
classification to the individual parties. 
But, as the Council noted in its August 
10,1979, Issue Paper. State and local 
governments often made determinations 
during the first program year that 
resulted in dissimilar treatment of 
similar compensation plans among 
neighboring jurisdictions. To resolve this 
problem, the Council has decided to 
accept the Pay Advisory Committee’s 
recommendation. Thus, in making pay 
standard calculations under the 
collective-bargaining agreement method 
(Section 705B-3) or under the fixed- 
population method (Section 705B-4(b)), 
employers may exclude both longevity 
and qualification increases under pre¬ 
existing incremental pay plans or 
practices. Such exclusions are, of 
course, not permissible under the 
remaining method of pay computation 
(Section 705B-4(a)). 

Explanatory questions and answers 
on this matter are also being published 
by the Council. 

The Council is publishing these 
materials on an interim final basis since 
many companies that are establishing 
their pay plans have a need to know and 
must be able to rely on the Council’s 
new treatment of incremental pay 
increases. The Council has provided a 
30-day comment period, since it is 
important to receive any public 
comments as soon as possible so that 
any changes may be made rapidly. 
However, companies may rely fully on 
these interim final changes to Part 705 
and the questions and answers until 
these materials are modified. 

Issued in Washington, D.C., January 16, 
1980. 

R. Robert Russell, 

Director, Council on Wage and Price 
Stability. 

Accordingly, in the Appendix to Part 
705, Sections 705B-3 and 705B-4 are 


revised on an interim basis to read as 
follows: 

1. Section 7G5B-3 is amended by 
adding paragraph (g) to read as follows: 

Section 705B-3 Application of the 
Pay Standard to Collective Bargaining 
Agreements. 

***** 

(g) The effects of legitimate 
promotions and increases under pre¬ 
existing incremental pay plans and 
practices are excluded from 
computations for the purpose of 
measuring compliance with the pay 
standard. 

2. Section 705B-4 is amended by 
modifying paragraph (b) to read as 
follows: 

Section 705B-4 Application of the 
Pay Standard to employees not under 
Collective Bargaining Agreements. 

***** 

(b) Alternatively, compliance may be 
determined by computing pay-rate 
changes for the fixed population of 
continuing employees employed in the 
beginning and end of the program year. 
In this case, pay-rate increases may 
exclude the effects of legitimate 
promotions and increases under pre¬ 
existing incremental pay plans and 
practices. 

***** 

In addition to amending these 
sections, the Council is also modifying 
the Questions and Answers concerning 
the treatment of incremental pay 
increases as follows: 

1. Questions and Answers II-E-8 and 
II-E-9 published in the First-Year 
Compendium and originally published in 
the Federal Register of December 28, 
1978 (43 FR 60777) under the same 
designations are deleted. 

2. Questions and Answers II-D-8 and 
II-E-12, published in the First-Year 
Compendium and originally published in 
the Federal Register of January 25,1979, 
(44 FR 5362) under designations II-D-10 
and II-E-12, respectively, are also 
deleted. 

3. Question and Answer II—E—7 
published in the First-Year Compendium 
and originally published in the Federal 
Register of December 28,1973 (43 FR 
60777) under the same designation is 
amended to read as follows: 

Q. 7. Section 705B—4(b) says that 
compliance may be determined on the 
basis of the average pay rates for 
continuing employees. What is the 
implication of this option? 

A. This option allows the company to 
follow pay rates for the fixed population 
of continuing employees employed 
throughout the program year. This 
approach may be especially useful to 
small businesses that have changes in 


the composition of the work force, but 
do not typically perform the cost¬ 
accounting analyses needed to adjust 
for these compositional shifts. 

When excluding promotion and 
incremental increases under this 
method, the company should be 
prepared to demonstrate that such 
increases granted during the program 
year are consistent with historical 
practices. 

4. The following four Questions and 
Answers are adopted to read as follows: 

Q. What is a pre-existing incremental 
pay plan or practice? 

A. Any plan or practice in effect 
before October 1,1979. 

Q. Are increases paid under pre¬ 
existing incremental pay plans and 
practices chargeable against the pay 
standard? 

A. Qualification increases associated 
with defined improvements in an 
employee’s job-related credentials such 
as completion of an educational or 
vocational training program and other 
regularly programmed increment 
increases including longevity increases 
in pre-existing pay plans shall be 
excepted from the pay standard when 
compliance is measured under Section 
705B-3 and 705B-4(b). 

Q. What changes in pre-existing 
incremental pay plans and practices are 
chargeable against the pay standard 
under Sections 705B-3 and 705B-4(b)? 

A. All structural changes in pre¬ 
existing incremental pay plans and 
practices that increase the cost of such 
increments are charged against the 
standard. Such changes include (but are 
not limited to) adding steps above the 
top step, reducing the number of steps 
required to reach the top step, 
increasing the established differential 
between steps; and shortening the time 
periods between steps. Pay increases 
resulting from implementation of a new 
incremental pay plan or practice should 
be charged. Changes in the amount of 
the difference between increments 
resulting from the general increase are 
not considered to be structural changes 
in a pre-existing incremental pay plan or 
practice. 

Q. Does the treatment of increment 
increases under Sections 705B-3(g) and 
705B-4(b) apply to merit pay plans? 

A. Increases that represent movement 
within pay ranges in a pre-existing 
formal merit pay plan are not charged 
against the pay standard: Provided , That 
they are consistent with established 
procedures and past practices for 
administering such increases. Increases 
in the pay ranges themselves are 
chargeable, as are increases resulting 
from changes in established procedures 
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or past practices for administering 
adjustments within pay ranges. 

IFK Doc 80-1908 Filed 1-17-00; 11:00 am) 

BILLING CODE 3175-01-M 


DEPARTMENT OF AGRICULTURE 
Rural Electrification Administration 
7 CFR Part 1701 

Public Information; Appendix A—REA 
Bulletins 

agency: Rural Electrification 
Administration. 

action: Final rule. 

summary: REA hereby amends 
Appendix A—REA Bulletins to provide 
for the issuance of a revision of REA 
Bulletin 345-52, Specification for Service 
Entrance and Station Protector 
Installations (PC-5A). This document 
was designed to be used in conjunction 
with REA's Telephone System 
Construction Contract which has 
recently been revised. Changes in the 
contract will be reflected in the revision 
of PC-5. 

EFFECTIVE DATE: January 16,1980. 

FOR FURTHER INFORMATION CONTACT: 

Harry M. Hutson, telephone (202) 447- 
3827. 

SUPPLEMENTARY INFORMATION: REA 

regulations are issued pursuant to the 
Rural Electrification Act, as amended (7 
U.S.C. 901 et seq.). A Notice of Proposed 
Rule Making was published in the 
Federal Register on September 28,1979, 
Vol. 44, No. 190, Page 55890. However, 
no public comments were received in 
response to the notice. 

This final rule has been reviewed 
under the USDA criteria established to 
implement Executive Order 12044, 
"Improving Government Regulations." A 
determination has been made that this 
action should not be classified 
"significant" under those criteria. A 
Final Impact Statement has been 
prepared and is available from the 
Director, Telephone Operations and 
Standards Division, Rural Electrification 
Administration, Room 1355-S, U.S. 
Department of Agriculture, Washington, 
D.C. 20250. 

Dated: fanuary 16.1960. 

John If. Amesen, 

Assistant Administrator—Telephone. 

(FR Doc 00-1998 Filed 1-21-0O; &4S amj 

BILUNG COOE 34KMS-M 


Food Safety and Quality Service 
7 CFR Part 2852 

U.S. Standards for Grades of Frozen 
Broccoli 1 

agency: Food Safety and Quality 
Service, USDA. 
action: Final rule. 

summary: The purpose of this rule is to 
change the grading standards for frozen 
broccoli to include both on-line 
inspection and lot inspection 
procedures. It also eliminates the dual 
grading names of "fancy" and "extra 
fancy" and adopts a single letter grade 
nomenclature of "A" and "B." This 
action is being undertaken at the 
initiative of the Department. 
Promulgation of this rule will improve 
the standards for grading this food 
product. 

EFFECTIVE DATE: February 22,1980. 

FOR FURTHER INFORMATION CONTACT. 

Mr. Thomas E. Crider, Processed 
Products Branch, Fruit and Vegetable 
Quality Division, Food Safety and 
Quality Service, U.S. Department of 
Agriculture. Washington, DC 20250, 

(202) 447-6248. 

SUPPLEMENTARY INFORMATION: The 

procedures which are used by the 
Department to inspect frozen vegetables 
include the use of on-line inspection and 
lot inspection sampling plans. These 
sampling plans provide a simple 
objective method of grading in place of 
subjective judgement This rule will 
incorporate these official inspection 
procedures and will apply them to the 
standards for frozen broccoli. 

The Department believes that 
promulgation of this rule will improve 
the integrity of the voluntary grading 
standards and sampling plans by 
providing a more easily understood 
procedure which also conforms with the 
advanced technology being utilized by 
the frozen vegetable industry. 

The recent trend in processing frozen 
vegetables is toward mechanical 
devices, such as trimmers, to replace 
costly hand trimming. Mechanization of 
frozen vegetable processing has changed 
the cosmetic appearance of some frozen 
vegetables; however, the quality is not 
affected. Some materials, such as tender 
broccoli leaves, which were formerly 
trimmed and discarded by hand, are 
now present in the product. 

The tables of acceptance numbers in 
the current frozen broccoli standards 


1 Compliance with the provisions of these 
standards shall not excuse failure to comply with 
the provisions of the Federal Food. Drug and 
Cosmetic Act or with applicable State laws and 
regulations. 


are based on percent, by count, for the 
styles of cut, pieces, and chopped 
broccoli. This results in classification of 
defects, by count, which can bias the 
standards since no distinction is made 
between large defects and small defects. 
Consequently, this action would classify 
defects by weight, and would reduce the 
unfairness between an offending large 
unit and an offending small unit which 
occurs when the tolerance is based on 
percent, by count. 

This action will also; 

(1) Round Acceptable Quality Levels 
(AQL) numbers and dimensions to 
practical figures; 

(2) Change the format of various 
tables to improve reader understanding; 

(3) Eliminate the dual grading names 
of "fancy" and "extra standard" and 
adopt a single letter grade nomenclature 
of "A" and "B"; 

(4) Eliminate the use of "deviant" 
sample units that fail a specific 
requirement; and 

(5) Bring the standards for frozen 
broccoli in line with the new chapter for 
Food Safety and Quality Service in the 
Code of Federal Regulations (7 CFR 
2852.38 (a), (b). and (c)). 

The proposal to revise frozen broccoli 
standards was published in the Federal 
Register on August 11,1978 (43 FR 
35722-35730). One letter was received 
from the American Frozen Food Institute 
requesting a 6-month trial period to test 
the proposal under actual production 
conditions. The request was denied but 
the frozen broccoli proposal was used 
on a limited basis by official USDA 
graders to enable comparative study. No 
problems were found with its 
implementation. Several editorial 
changes have been made in the final 
publication to enable better 
understanding of the defect 
classifications. 

After consideration of all data, and 
since no unfavorable factual information 
was submitted, the United States 
Standards for Grades of Frozen Broccoli, 
7 CFR 2852.631 through 2852.642, are 
revised; new SS 2852.643 and 2852.644 
are added, and the Table of Contents is 
amended, to read as follows: 

Sec. 

2852.631 Product description. 

2852.632 Styles of frozen broccoli. 

2852.633 Classification of style defectives. 

2852.634 Tolerances for style defectives. 

2852.635 Definitions of term9. 

2852.636 Recommended sample unit sizes. 

2852.637 Grades. 

2852.638 Factors of quality. 

2852.639 Classification of defects. 

2852.640 Tolerances for defects. 

2852.641 Sample size. 

2852.642 Determining proportions of head 
material and leaf material. 
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2852.643 Compliance with style 
requirements. 

2852.644 Compliance with quality 
requirements. 

§ 2852.631 Product description. 

“Frozen broccoli" is the product 
prepared from the fresh, clean, sound 
stalks or shoots of the broccoli plant 
(Brassica oleracea [Italica group]) by 
trimming, washing, blanching, sorting, 
and properly draining. The product is 
frozen in accordance with good 
commercial practice and maintained at 
temperatures necessary for its 
preservation. 

§ 2825.632 Styles of frozen broccoli. 

(a) “Spears" or “stalks" mean the 
head and adjoining portions of the stem, 
with or without attached leaves, which 
may range in length from 9 cm (3.5 in) to 
15 cm (5.9 in). The spears or stalks may 
be cut longitudinally. 

(b) “Short spears'* or “florets" mean 
the head and adjoining portions of the 
stem, with or without attached leaves, 
which may range in length from 2.5 cm. 

(1 in) to 9 cm (3.5 in). Each short spear or 
floret must weigh more than 6 g (0.2 oz). 


The short spears or florets may be cut 
longitudinally. 

(c) “Cut" means spears or short spears 
cut into portions which may range in 
length from 2 cm (0.8 in) to 5 cm (2 in). 
Head material should be at least 62.5 g 
(2.2 oz) per 250 g (8.8 oz) and leaf 
material should not be more than 62.5 g 
(2.2 oz) per 250 g (8.8 oz). 

(d) “Chopped" means spears or short 
spears cut into portions which are less 
than 2 cm (0.8 in) in length. Head 
material should be at least 12.5 g (0.4 oz) 
per 50 g (1.8 oz) and leaf material should 
not be more than 12.5 g (0.4 oz) per 50 g 
(1.8 oz). 

(e) “Pieces" or “random cut pieces" 
mean cut or chopped portions of spears 
or short spears or other units which do 
not meet the requirements for “cut" or 
“chopped" styles. 

§ 2852.633 Classification of style 
defectives. 

For the purposes of determining 
compliance with style requirements, 
each nonconforming unit is considered 
as either a minor or major defective. 
Each “X** in table 1 represents “one (1) 
defective." 


Table l .—Classification of Style Defectives 


Style 

Defectives 

. Minor 

Major 

Longer than— 

Shorter than— 

Spears or staJVs (each spear).. .. _ 

_15.5 cm (6.1 in)_ 

.. 8.5 cm (3.3 in)__ 

.. 2.0 cm (0.8 irt) 

X 


Short spears or florets (each spear)....... 

__ 9 5 cm (3.7 in)_ 

X 


Cut (each 5 g)'__ __ 

. 6.0 cm (2.0 in).. m 



X 



.. 1.5 cm (0.6 in) 

X 


Chopped (each 2.5 g)*______ 

_2.0 cm (0.8 in)_ 


x 








' Leaf material is not considered in the classification of style defectives. 


§ 2852.634 Tolerances for style 
defectives. 

Defective units for style shall not 
exceed the Acceptable Quality Levels 
(AQL) in table II, table III or table IV. as 
applicable for the style. An insignificant 
weight increment of style defectives, 
limited to the first weight increment, 
shall not be considered. 

Table II .—Spears (or Stalks) and Short Spears (or 
Florets) 


Minor 

AQL* * § . 

10.0 





' AQL expressed as percent defective. 



Table III.—CW 




Minor 

Major 

AQ4 • 

100 

65 




‘AQL expressed as percent defective (50-6 g increments 
in 290 g) 


Table \V.—Chopped 


Minor 


AQL'.... 0.5 


1 AQL expressed as percent defective (100-2.5 g incre¬ 

ments in 250 g). 

§ 2852.635 Definitions of terms. 

(a) Terms applicable to all styles of 
frozen broccoli: 

(1) Acceptable quality level (AQL). 
The maximum percent of defective units, 
or the maximum number of defects per 
hundred units of that product, that, for 
the purpose of acceptance sampling can 
be considered satisfactory as a process 
average. 

(2) Blemished. A unit of broccoli that 
is blemished by pathological injury, 
hollow stems, pithy stems, insect injury, 
discolored, or by other means such as, 
but not limited to, small orange or 


yellowish-orange buds and olive-green 
petiole, to the extent that the 
appearance or eating quality is affected: 

(i) Slightly; (ii) materially; or (iii) 
seriously. 

(3) Defect (or defective). Any 
nonconformance of a unit(s) of product 
from a specified requirement of a single 
characteristic. 

(4) Development, (i) Reasonably well 
developed. The individual buds are not 
more than moderately enlarged and 
practically none of the individual buds 
are in the flowering stage. 

(ii) Poorly developed. The individual 
buds are in the flowering stage or are 
more than moderately enlarged with or 
without reaching the flowering stage. 

(5) Extraneous vegetable material 
(EVM). (i) Edible. Tender, green blades 
of grass or weeds or leaves which are 
harmless. 

(ii) Inedible. Coarse blades of grass or 
weeds or leaves which may or may not 
be tender or green and which are 
harmless. 

(6) Fiber. Tough or woody fiber that 
has developed near the outside portion 
of the broccoli stem. 

(7) Flavor and odor . (i) Good flavor 
and odor. The product has a good 
characteristic flavor and odor but is free 
from objectionable flavors or 
objectionable odors of any kind. 

(ii) Fairly good flavor and odor. The 
product may be lacking in good flavor 
and odor but is free from objectionable 
flavors or objectionable odors of any 
kind. 

(8) Sample unit. The amount of 
product specified to be used for 
inspection. It may be: 

(i) The entire contents of a container, 
or 

(ii) A portion of the contents of a 
container; or 

(iii) A combination of the entire 
contents of two or more containers; or 

(iv) A portion of unpacked product. 

(9) Unit. Any individual portion of 
broccoli other than loose leaves or 
individual buds. 

(b) Terms applicable to spears and 
short spears only; 

(1) Broken. Detached portions, other 
than loose leaves or portions thereof, 
which weigh more than 6 g (0.2 oz) and 
are definitely not intact units. 

(2) Color (individual unit), (i) Good 
color. The outside of the stalk is a 
bright, distinct green. The top of the 
head is a bright, distinct green and may 
show a slight purplish cast. The color 
may also include lighter colored areas 
on the outside of the head which is 
typical of young and tender broccoli. 
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(ii) Reasonably good color. The 
outside of the stalk may be dull and may 
possess a slight brownish, yellowish, or 
grayish cast. The head may be dull and 
possess a slight brownish, grayish, or 
yellowish cast and yellow buds due to 
flowering that do not seriously affect the 
overall brightness. 

(iii) Poor color. The presence of 
yellow buds due to flowering, or any 
brownish, grayish, or yellowish casts 
that seriously affect the overall 
brightness. 

(3) Damage. The head of the spear is 
damaged by mechanical injury, other 
than "broken,*’ to the extent that the 
appearance or eating quality is 
materially affected. 

(4) Detached fragments. Any small 
piece or detached portion other than 
loose leaves or portions thereof, which 
weighs 6 g (0.2 oz) or less. 

(5) Development, (i) Well developed. 
(A) The spreading of the branching bud 
clusters which comprise the head of the 
unit does not materially affect the 
appearance of the unit; and 

(B) The broccoli is in the early stage of 
maturity such that the individual buds 
and the immediate stems supporting the 
individual buds form a compact bud 
cluster. 

(ii) Reasonably well developed. (A) 
The spreading of the branching bud 
clusters which comprise the head of the 
unit does not seriously affect the 
appearance of the unit: and 

(B) The broccoli is in the intermediate 
stage of maturity such that the 
individual buds and the immediate 
stems supporting the individual buds 
form a reasonably compact bud cluster. 

(iii) Poorly developed. (A) The 
branching bud clusters which comprise 
the head of the unit may be spread to 
the extent that the appearance of the 
unit is seriously affected; and 

(B) The broccoli is in the advanced 
stage of maturity such that the 
individual buds and the immediate 
stems supporting the individual buds 
form a loosely structured bud cluster. 

(6) Diameter of a spear. The greatest 
dimension at the right angle to the 
longitudinal axis 2.5 cm (1 in) from the 
base end. 

(7) Loose leaves or pieces of leaves. 
Broccoli leaves or pieces of leaves not 
attached to a unit. 

(8) Trim, (i) Well trimmed. The 
appearance of the unit is not materially 
affected by the presence of attached 
leaves or pieces of leaves and not more 
than slightly affected by ragged or 
partial removal of leaves or small side 
shoots, or by cutting of the stem. 

(ii) Reasonably well trimmed. The 


appearance of the unit is not seriously 
affected by the presence of attached 
leaves or pieces of leaves and not 
materially affected by ragged or partial 
removal of leaves or small side shoots, 
or by cutting of the stem. 

(iii) Poorly trimmed. The appearance 
of the unit is seriously affected by the 
presence of attached leaves or pieces of 
leaves, ragged or partial removal of 
leaves or small side shoots, or by cutting 
of the stem. 

(c) Terms applicable to cut and 
chopped broccoli only: 

(1) Head material. The buds or bud 
clusters whether or not attached to a 
portion of a spear and includes the fine 
stem material by which the buds or bud 
clusters are attached to the main stem. 

(2) Leaf material. Any portion of a 
leaf not attached to a portion of a spear. 

§ 2852.636 Recommended sample unit 
sizes. 

(a) For head material and leaf 
material: (1) Cut style—250 g (8.8 oz). (2) 
Chopped style—50 g (1.8 oz). 

(b) For style and quality factors: (1) 
Spears and short spears-r-50 units. (2) 
Cut, chopped, and pieces—250 g (8.8 oz). 

(c) Associated material: (1) Broken, 
crushed, or similarly damaged portions 
of units of product in the styles of spears 
and short spears are to be reassembled 
and included in the count as whole 
units. 

(2) Head and leaf material in the 
styles of cut and chopped, loose leaves 
or pieces in the styles of spears and 
short spears, and extraneous vegetable 
material in all product styles are part of 
the standard sample unit size. They are 
not included in the count of spears and 
short spears but are included in the 
weight of cut, pieces, and chopped 
broccoli. Such pieces and other « 

extraneous vegetable material are 
considered part of the sample unit. 

(i) When they are in a container 
whose entire contents are included in 
the sample unit; 

(ii) When they are in the last of 
several containers included in the 
sample unit and 50 percent or more of 
the contents are required for the sample 
unit. None of the pieces and EVM in the 
last of several containers is considered 
part of the sample unit when less than 
50 percent of its contents are required 
for the sample unit: and 

(iii) When they are commingled with 
the product required for the sample unit 
and such product is taken from but is 
not the entire contents of a single 
container. 

§ 2852.637 Grades. 

(a) "U.S. Grade A" is the quality of 
frozen broccoli that: 


(1) Meets the following prerequisites 
in which the broccoli: 

(1) Has similar varietal characteristics; 

(ii) Has a good flavor and odor; 

(iii) Is practically free from grit and 
silt; 

(iv) Has a good overall brightness; 
and 

(v) In the styles of cut, chopped, and 
pieces, the individual buds are at least 
reasonably well developed. 

(2) Is within the limits for defects as 
classified in Table V and specified in 
Tables VI, VII, or VUI, as applicable for 
the style. 

(b) "U.S. Grade B" is the quality of 
frozen broccoli that: 

(1) Meets the following prerequisites 
in which the broccoli: 

(1) Has similar varietal characteristics; 

(ii) Has at least a fairly good flavor 
and odor, 

(iii) Has no more than a trace of grit 
and silt; 

(iv) Has at least a reasonably good 
overall brightness which may be slightly 
dull: and 

(v) In the styles of cut, chopped, and 
pieces, the individual buds may be 
poorly developed if they do not 
materially affect the appearance of the 
product. 

(2) Is within the limits for defects as 
classified in Table V and specified in 
Tables VI, VII, or VIII, as applicable for 
the style. 

(c) Substandard is the quality of 
frozen broccoli that fails to meet the 
requirements of U.S. Grade B. 

§ 2852.638 Factors of quality. 

The grade of frozen broccoli is based 
on compliance with requirements for the 
following quality factors: 

(a) Prerequisite quality factors: (1) 
Similar varietal characteristics (all 
styles): (2) flavor and odor (all styles); 

(3) freedom from grit and silt (all styles); 

(4) overall brightness (all styles); and (5) 
development (cut, chopped, and pieces 
only). 

(B) Classified quality factors: (1) 
Spears and short spears: (i) Color 
(individual unit); (ii) uniformity of size; 
(iii) detached fragments; (iv) loose 
leaves or pieces of leaves; (v) broken; 

(vi) damage; (vii) blemish; (viii) trim; (ix) 
development; (x) fiber; and (xi) 
extraneous vegetable material. 

(2) Cut, chopped, and pieces: (i) 
Blemish; (ii) fiber; and (iii) extraneous 
vegetable material. 

§ 2852.639 Classification of defects. 

Defects are classified as "minor,” 
"major,” "severe," or "critical." Each X 
in Table V represents "one (1) defect." 
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Table V.—Classification of Defects 


Quality factor 


Defect 


Classification 


Minor Major Severe Critical 


Spears 


Color (Individual unit) - Reasonably good color m grade A only (each spear)... 

Poor color in grades A and B (each spear) _....._ 

Uniformity of size - Length variation is greater than 5 cm (each spear) _ 

Diameter variation is greater than 2 cm (each spear) .. 

Detached fragments - Each 28 g increment _______ 

Loose (eaves and pieces of 

leaves --- Each 14 g Increment ....... 

Broken spear -- Each spear ........ 

Damaged spear ... Each spear ........ 

Blemished spear _ Slightly (each spear) ________ 

Materially (each ape«)~~~ ...... 

Seriously (each spear) _____ 

Trim---- Reasonably well tnmmed in grade A only (each 

•poor) -——... 


Poorly tnmmed: 

In grade A only (each spear) 
In grade B only (each spear). 


Development---Reasonably well developed in grade A only (each 

Poorly developed tn grades A and B (each spear). 

Fiber---Nonwoody (each spear).. 

Woody (each spear)___ 

Extraneous vegetable 

material- Edible (each piece)... 

Inedible (each peice)___ 




X 


X 


X 


X 



X 


X _ 

_ X 


Short Spears 


Color (individual unit)-Reasonably good color In grade A only (each spear)... ... 

Poor color m grades A and B (each spear).-..... 

Uniformity of size.—— Largest unit is more than 4 times heavier than the 


smallest unit (each spea r )___ X 

Detached fragments-Each 28 g Increment..-... 

Loose leaves and pieces of 

(oaves....Each 14 g increment. X 

Broken Spear-Farh spanr -,_ ___ X 

Damaged spear_Each spear... X 

Blemished spear- Slightly (each spear). X 

Materially (each spear)_____ 

Senously (each spoar)_____ _ 

Tnm.._---Reasonably wed tnmmed in grade A only (each 

spear)- X 

Poorly trimmed: 

In grade A only {each spear)...... 

In grade B only (each spear). X 

Development-.... Reasonably well developed in grade A only (each 

spear).. X 

Poorly developed in grades A and B (each spoar)__ 

Fiber-—-Nonwoody (each spear)_ _ 

Woody (each spear)____ _ 

Extraneous vegetable 

material- Edible (each piece)_ 

Inedible (each piece). .-. . 


X 

X 


X 



X 


X 

X 


X 


X _ 

- X 


Cut and Pieces 


Blemished . 

. Slightly (each 5 g increment) . 

rr . I v 



Ftoer .. 

Materially (each 5 g increment) „... 


X 


Senously (each 5 g increment) .. 



X __ 

. Nonwoody (each 5 g increment). 


X 


Extraneous vegetable 
material. 

Woody (each 5 g increment). 



x _ 

. Edible (each 2.5 cm increment) .. 



x __ 


Inedible (each 2.5 cm increment) . 



x 





Chopped 

Blemished . 

— Slightly (each 2.5 g increment) ... 

X 




Materially (each 2.5 g increment) . 


. X 



Senously (each 2.5 g increment) ___ 



x 

Ffcer .... . 

.... Nonwoody (each 2.5 g increment) . 


x 



Woody (each 2 5 g increment) . 



X , , , 

Extraneous vegetable 





material..... ___ 

.... Edible (each 2.5 cm increment) . 



X .. 


X 
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§ 2852.640 Tolerances for defects. 

An insignificant weight increment of 
defects limited to the first weight 
increment shall not be considered. 


Table Vl—Spears and Short Spears 


Total* 

Major Severe 

Critical 

Grade A. AQL •_ 20 0 

6 5 0.65 

025 

Grade 8 AQL *_ 25.0 

100 2.6 

065 

' Total=Minor + Major + Severe + Critical. 

• AQL expressed as defects per 100 units. 


Table VII .—Cuts and Pieces 


Total' 

Major Severe 

Critical 

Grade A. AQL *_ 6 5 

Grade 0 AQL *._ 15.0 

2 5 1.0 

5.0 15 

0.4 

1.0 

’Total*Minor 4 - Major + Severe -4 Critical. 

’AQL expressed as detects per 100 units (50-5 g incre¬ 
ments in 250 9 ). 

Table VIII .—Chopped 


Total* 

Major Severe 

Critical 

Grade A: AQL *_ 6.5 

Grade B: AQL*_ 15.0 

25 1.0 

5.0 1.5 

0 d 


•Total = Minor 4- Major + Severe 4 Critical 
*AQL expressed as defects per 100 units (100-2.5 9 incre¬ 
ments m 250 g). 


§ 2852.641 Sample size. 

The sample size to determine 
compliance with requirements of these 
standards shall be as specified in the 
sampling plans and procedures in the 
“Regulations Governing Inspection and 
Certification of Processed Fruits and 
Vegetables, Processed Products Thereof, 
and Certain Other Processed Food 
Products’* (§§ 2852.1-2852.83), for lot 
inspection and on-line inspection, as 
applicable. 

§ 2852.642 Determining proportions of 
head material and leaf material. 

(a) Method. The proportions of head 
material and leaf material in cut and 
chopped broccoli may be determined as 
follows: 

(1) Equipment needed: (i) 250 ml 
beaker; (ii) gram scale, or other suitable 
balance; (iii) laboratory tweezers, 
scalpel, or other suitable instrument for 
separating the stem material, leaf 
material, and head material; and (iv) flat 
grading tray. 

(2) Procedure; (i) Thoroughly mix the 
sample unit to be tested if it is not the 
entire contents of a container; 

(ii) Weigh 50 g (1.8 oz) in the case of 
chopped broccoli into a previously tared 
250 ml beaker; 

(iii) Weigh 250 g (8.8 oz) in the case of 
cut broccoli into a previously tared 
container 

(iv) Spread the weighed product out 
on a flat grading tray; 

(v) Separate the stem material from 
the head and leaf material; and 


(iv) Separate the leaf material from 
the head material. Weigh each 
separately and record the weight. 

§ 2852.643 Compliance with style 
requirements. 

(a) Lot inspection. (1) spears and short 
spears. A lot of frozen broccoli spears or 
short spears is considered as meeting 
the requirements for style if the 
Acceptable Quality Levels (AQL) in 
Table II are not exceeded. 

(2) Cut and chopped. A lot of cut or 
chopped frozen broccoli is considered as 
meeting the style requirements for cut or 
chopped if: 

(1) The requirements with respect to 
leaf material and head material in 

§ 2852.632 are met; 

(ii) No individual sample unit of cut 
broccoli contains less than 37.5 g (1.3 oz) 
of head material or more than 87.5 g (3.1 
oz) of leaf material; 

(iii) No individual sample unit of 
chopped broccoli contains less than 8.5 
g (0.3 oz) of head material or more than 
17.5 g (0.6 oz) of leaf material; and 

(iv) The Acceptable Quality Levels 
(AQL) specified in Table III or Table IV, 
as applicable, are not exceeded. 

(b) On-line inspection. (1) Spears and 
short spears. A portion of production of 
frozen broccoli spears or short spears is 
considered as meeting the requirements 
for style if the Acceptable Quality 
Levels (AQL) in Table II are not 
exceeded. 

(2) Cut and chopped. A portion of 
production of frozen broccoli is 
considered as meeting the style 
requirements for cut or chopped if; 

(1) The requirements with respect to 
leaf material and head material in 

§ 2852.632 are met; 

(ii) No individual sample unit of cut 
broccoli contains less than 37.5 g (1.3 oz) 
of head material or more than 87.5 g (3.1 
oz) of leaf material; 

(iii) No individual sample unit of 
chopped broccoli contains less than 8.5 
g (0.3 oz) of head material or more than 
17.5 g (0.6 oz) of leaf material; and 

(iv) The Acceptable Quality Levels 
(AQL) specified in Table III or Table IV, 
as applicable, are not exceeded. 

(c) Single sample unit . (1) Spears and 
short spears. Each unofficial sample unit 
of spears or short spears submitted for 
quality evaluation will be treated 
individually and is considered as 
meeting the requirements for style if the 
Acceptable Quality Levels (AQL) in 
Table II are not exceeded. 

(2) Cut and chopped. Each unofficial 
sample unit of frozen broccoli is 
considered as meeting the style 
requirements for cut or chopped if: 

(i) The requirements with respect to 
leaf material and head material in 
§ 2852.632 are met; and 


(ii) The Acceptable Quality Levels 
(AQL) specified in Table III or Table IV, 
as applicable, are not exceeded. 

§ 2852.644 Compliance with quality 
requirements. 

(a) Lot inspection. A lot of frozen 
broccoli is considered as meeting the 
requirements for quality if: 

(1) The prerequisite requirements 
specified in § 2852.637 are met; and 

(2) The Acceptable Quality Levels 
(AQL) in Tables VI, VII, or VIII. as 
applicable for the style, are not 
exceeded. 

(b) On-line inspection. A portion of 
production is considered as meeting 
requirements for quality if: 

(1) The prerequisite requirements 
specified in § 2852.637 are met; and 

(2) The Acceptable Quality Levels 
(AQL) in Tables VI. VII, or VIII, as 
applicable for the style, are not 
exceeded. 

(c) Single sample unit. Each unofficial 
sample unit submitted for quality 
evaluation will be treated individually 
and is considered as meeting the 
requirements for quality if: 

(1) The prerequisite requirements 
specified in 8 2852.637 are met; and 

(2) The Acceptable Quality Levels 
(AQL) in Tables VI. VII, or VIII, as 
applicable for the style, are not 
exceeded. 

(Agricultural Marketing Act of 1946. Secs. 

203, 205, 60 Stat. 1087, as amended. 1090, as 
amended (7 U.S.C. 1622,1624)) 

Note.—This final rule has been reviewed 
under the USDA criteria established to 
implement Executive Order 12044, 

“Improving Government Regulations.” A 
determination has been made that this action 
should not be classified “significant” under 
those criteria. A Final Impact Statement has 
been prepared and is available from Mr. 
Thomas E. Crider. Processed Products 
Branch, Fruit and Vegetable Quality Division. 
Food Safety and Quality Service. U.S. 
Department of Agriculture, Washington, DC 
20250. 

Done at Washington. D.C., on: January 17, 
1980. 

Donald L. Houston, 

Administrator, Food Safety and Quality 
Service. 

|FR Doc. 80-1997 Filed 1-21-80; &45 am) 

BILLING CODE 3410-OM-M 


7 CFR Part 2852 

United States Standards for Grades of 
Canned Freestone Peaches; Final Rule; 
Correction 

AGENCY: Food Safety and Quality 
Service, USDA. 

ACTION: Final rule; correction. 
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summary: This document corrects a 
portion of the Department’s amendment 
to the United States Standards for 
Grades of Canned Freestone Peaches 
appearing at pages 36363-36373 in the 
Federal Register of June 22.1979. with 
respect to the term “brightness.” An 
editorial change was included in several 
sections but was not uniformly applied 
throughout the original amendment as 
intended. 

EFFECTIVE DATE: January 22,1980. 

FOR FURTHER INFORMATION CONTACT: 

Howard W. Schutz, Processed Products 
Branch, Fruit and Vegetable Quality 
Division, Food Safety and Quality 
Service, U.S. Department of Agriculture, 
Washington, DC 20250, (202) 447-6248. 
SUPPLEMENTARY INFORMATION: This 
document corrects a portion of the 
Department’s amendment to the United 
States Standards for Grades of Canned 
Freestone Peaches appearing at pages 
36363-36373 in the Federal Register of 
June 22,1979, with respect to the term 
“brightness.” An editorial change was 
made in several sections but was not 
uniformly applied throughout the 
original amendment. 

Accordingly, the United States 
Standards for Grades of Canned 
Freestone Peaches, 5 2852.2610 (a)(iii) 
and (b)(iii) (7 CFR 2852.2610) are 
corrected to read as follows: 

§2652.2610 [Amended] 

1. In § 2852.2610(a)(iii), the words “are 
not” are amended to read “may be 
slightly”. 

2. In § 2852.2610(b)(iii), the words “are 
not” are amended to read “may be 
slightly”. 

(Agricultural Marketing Act of 1946, Secs. 

203, 205. 60 Stat. 1087. as amended, 1090 as 
amended; (7 U.S.C 1622.1624)) 

Since these changes are made only to 
correct inadvertent errors in the original 
amendment, Dr. Donald L. Houston has 
determined that additional relevant 
information would not be made 
available by public participation in 
rulemaking proceedings on these 
amendments and good cause is found, 
under the administrative procedure 
provisions of 5 U.S.C. 553, that notice 
and other public procedure with respect 
to these amendments are impracticable 
and unnecessary. Furthermore, good 
cause is found for making these 
amendments effective less than 30 days 
after publication in the Federal Register. 

Done at Washington. DC. on: January 17, 
I960. 

Donald L. Houston, 

Administrator, Food Safety and Quality 
Service . 

(KR Doc 80-1908 Filed 1-21-SO; *45 am| 


FEDERAL RESERVE SYSTEM 
12 CFR Part 226 

Truth in Lending; Calculation and 
Disclosure of Annual Percentage 
Rates; Correction 

agency: Board of Governors of the 
Federal Reserve System. 

action: Correction notice. 


summary: The Federal Reserve is 
clarifying the effective dates and 
correcting the amendatory language 
used in the final rules published at 44 FR 
77139, December 31,1979, concerning 
calculation and disclosure of the annual 
percentage rate (FR Docket No. 79- 
39811). 

for further information contact: 

Dolores S. Smith. Section Chief (202- 
452-2412), Ellen Maland, Senior 
Attorney (202-452-3867), or Margaret 
Stewart, Senior Attorney (202-452-2412), 
Division of Consumer and Community 
Affairs, Board of Governors of the 
Federal Reserve System. Washington, 
D.C 20551. 

SUPPLEMENTARY INFORMATION: The final 
rules contained in FR Docket No. 79- 
39811 are corrected as follows: 

In the Federal Register of December 
31,1979 on page 77144 in the second 
column, the heading “§ 226.5 
(Amended]’’ is deleted and the 
paragraphs numbered 1 and 2 
immediately below it are revoked and 
the following paragraphs are added: 

Effective January 10. 1980: 

a. Section 226.5 is amended by 
revising the title and first sentence of 
paragraph (a), revising paragraphs (b) 
and (c) in their entirety, and rescinding 
paragraphs (d) and (e). 

b. Section 226.8 iB amended by adding 
paragraphs (r) and (s). 

c. Sections 226.502, 228.503 and 226.503 
are rescinded. 

Compliance with these amendments is 
optional until October 1,1980. However, 
if the amended regulations are not 
complied with, the regulations as they 
existed prior to January 10,1980 must be 
complied with. 

Effective October 1.1980, the 
amendments mentioned above will be 
enforced and there will no longer be an 
option of complying with the regulations 
as they existed prior to January 10.1980. 


Board of Governors. January 15,1980. 
Theodore E. Allison, 

Secretary of the Board. 

|KK Doc 80-1807 Filed 1-21-BO: *45 am| 

BILUNG COOE 6210-01-M 


12 CFR Part 226 

Truth In Lending; Technical 
Amendments 

agency: Board of Governors of the 
Federal Reserve System. 

ACTION: Technical amendments. 

summary: The Board is making 
technical amendments to its final rules 
published at 44 FR 77139. December 31. 
1979, concerning the calculation and 
disclosure of the annual percentage rate 
(FR Docket No. 79-39811). 

FOR FURTHER INFORMATION CONTACT: 
Dolores S. Smith, Section Chief (202- 
452-2412), Ellen Maland, Senior 
Attorney (202-452-3867) or Margaret 
Stewart, Senior Attorney (202-452-2412), 
Division of Consumer and Community 
Affairs, Board of Governors of the 
Federal Reserve System. Washington, 
D.C. 20551. 

SUPPLEMENTARY INFORMATION: The final 
rules contained in FR Docket No. 79- 
39811 are amended as follows: 

In the Federal Register of December 
31,1979 on page 77144 in the second and 
third columns, the last sentence of 
§ 226.5(b)(1) is amended by deleting the 
phrase “which is incorporated in this 
Part by reference” and the comma 
which precedes it. 

The Board is republishing Supplement 
I (44 FR 77145), to incorporate certain 
numbering and format changes required 
for it to be published as § 226.40 of 
Regulation Z in the CFR and to make 
several technical corrections to the 
document as it was previously 
published. No substantive changes has 
been made to this supplement. 
Supplement I (§ 226.40 of Regulation Z) 
is amended to read as follows: 

§ 226.40 Rules for Determining the Annual 
Percentage Rate for Other than Open End 
Credit Transactions Pursuant to § 226.5(b) 
of Regulation Z. (Supplement I) 

(a) Introduction. (1) Section 226.5(b) of 
Regulation Z provides that the annual 
percentage rate for other than open end 
credit transactions shall be determined 
in accordance with either the actuarial 
method or the United States Rule 
method. This supplement contains an 
explanation of the actuarial method as 
well as equations, instructions and 
examples of how this method applies to 
single advance and multiple advance 
transactions and transactions involving 
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required deposit balances (as defined in 
§ 226.8(e) of the regulation). 

(2) Under the actuarial method, at the 
end of each unit-period (or fractional 
unit-period) the unpaid balance of the 
amount financed is increased by the 
finance charge earned during that period 
and is decreased by the total payment 
(if any) made at the end of that period. 
The determination of unit-periods and 
fractional unit-periods shall be 
consistent with the definitions and rules 
in paragraphs (b) (3), (4) and (5) of this 
section and the general equation in 
paragraph (b)(8) of this section. 

(3) In contrast, under the United 
States Rule method, at the end of each 
payment period, the unpaid balance of 
the amount financed is increased by the 
finance charge earned during that 
payment period and is decreased by the 
payment made at the end of that 
payment period. If the payment is less 
than the finance charge earned, the 
adjustment of the unpaid balance of the 
amount financed is postponed until the 
end of the next payment period. If at 
that time the sum of the two payments is 
still less than the total earned finance 
charge for the two payment periods, the 
adjustment of the unpaid balance of the 
amount financed is postponed still 
another payment period, and so forth. 

(b) Instructions and equations for the 
actuarial method. (1) General rule. The 
annual percentage rate shall be the 
nominal annual percentage rate 
determined by multiplying the unit- 
period rate by the number of unit- 
periods in a year. 

(2) Term of the transaction. The term 
of the transaction begins on the date of 
its consummation, except that if the 
finance charge or any portion of it is 
earned beginning on some other date, 
the term begins on that other date. The 
term ends on the date the last payment 
is due, except that if an advance is 
scheduled after that date, the term ends 
on the later date. For computation 
purposes, the length of the Jerm shall be 
equal to the time interval between any 
point in time on the beginning date to 
the same point in time on the ending 
date. 

(3) Definitions of time intervals, (i) A 
period is the interval of time between 
advances or between payments and 
includes the interval of time between 
the date the finance charge begins to be 
earned and the date of the first advance 
thereafter or the date of the first 
payment thereafter, as applicable. 


(ii) A common period is any period 
that occurs more than once in a 
transaction. 

(iii) A standard interval of time is a 
day, week, semimonth, month, or a 
multiple of a week or a month up to, but 
not exceeding, 1 year. 

(iv) All months shall be considered 
equal. Full months shall be measured 
from any point in time on a given date of 
a given month to the same point in time 
on the same date of another month. If a 
series of payments (or advances) is 
scheduled for the last day of each 
month, months shall be measured from 
the last day of the given month to the 
last day of another month. If payments 
(or advances) are scheduled for the 29th 
or 30th of each month, the last day of 
February shall be used when applicable. 

(4) Unit-period, (i) In all transactions 
other than a single advance, single 
payment transaction, the unit-period 
shall be that common period, not to 
exceed 1 year, that occurs most 
frequently in the transaction, except that 

(A) If 2 or more common periods occur 
with equal frequency, the smaller of 
such common periods shall be the unit- 
period; or 

(B) If there is no common period in the 
transaction, the unit-period shall be that 
period which is the average of all 
periods rounded to the nearest whole 
standard interval of time. If the average 
is equally near 2 standard intervals of 
time, the lower shall be the unit-period. 

(ii) In a single advance, single 
payment transaction, the unit-period 
shall be the term of the transaction, but 
shall not exceed 1 year. 

(5) Number of unit-periods between 2 
given dates, (i) The number of days 
between 2 dates shall be the number of 
24-hour intervals between any point in 
time on the First date to the same point 
in time on the second date. 

(ii) If the unit-period is a month, the 
number of full unit-periods between 2 
dates shall be the number of months 
measured back from the later date. The 
remaining fraction of a unit-period shall 
be the number of days measured 
forward from the earlier date to the 
beginning of the First full unit-period, 
divided by 30. If the unit-period is a 
month, there are 12 unit-periods per 
year. 

(iii) If the unit-period is a semimonth 
or a multiple of a month not exceeding 
11 months, the number of days between 
2 dates shall be 30-time the number of 
full months measured back from the 
later date, plus the number of remaining 


days. The number of full unit-periods 
and the remaining fraction of a unit- 
period shall be determined by dividing 
such number of days by 15 in the case of 
a semimonthly unit-period or by the 
appropriate mutliple of 30 in the case of 
a multimonthly unit-period. If the unit- 
period is a semimonth, the number of 
unit-periods per year shall be 24. If the 
number of unit-periods is a multiple of a 
month, the number of unit-periods per 
year shall be 12 divided by the number 
of months per unit-period. 

(iv) If the unit-period is a day, a week, 
or a multiple of a week, the number of 
full unit-periods and the remaining 
fraction of a unit-period shall be 
determined by dividing the number of 
days between the 2 given dates by the 
number of days per unit-period. If the 
unit-period is a day. the number of unit- 
periods per year shall be 365. If the unit- 
period is a week or a multiple of a week, 
the number of unit-periods per year 
shall be 52 divided by the number of 
weeks per unit-period. 

(v) If the unit-period is a year, the 
number of full unit-periods between 2 
dates shall be the number of full years 
(each equal to 12 months) measured 
back from the later date. The remaining 
fraction of a unit-period shall be 

(A) The remaining number of months 
divided by 12 if the remaining interval is 
equal to a whole number of months, or 

(B) The remaining number of days 
divided by 365 if the remaining interval 
is not equal to a whole number of 
months. 

(vi) In a single advance, single 
payment transaction in which the term 
is less than a year and is equal to a 
whole number of months, the number of 
unit-periods in the term shall be 1, and 
the number of unit-periods per year 
shall be 12 divided by the number of 
months in the terms. 

(vii) In a single advance, single 
payment transaction in which the term 
is less than a year and is not equal to a 
whole number of months, the number of 
unit-periods in the term shall be 1, and 
the number of unit-periods per year 
shall be 365 divided by the number of 
days in the term. 

(6) Percentage rate for a fraction of a 
unit-period. The percentage rate of 
Finance charge for a fraction (less than 
1) of a unit-period shall be equal to such 
fraction multiplied by the percentage 
rate of Finance charge per unit-period. 

BILLING CODE 6210-Ot-M 
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In this case, no further iterations are required to obtain the 
percentage rate correct to two decimal places, 12 . 83 %. 
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0 ) 



The general equation in paragraph (b)(8) of this section is 
changed to the single advance mode by treating the 2nd and 
3rd advances as negative payments: 
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DEPARTMENT OF HEALTH, 
EDUCATION, AND WELFARE 

Food and Drug Administration 

21 CFR Part 14 

Panel on Review of Oral Cavity Drug 
Products; Termination 

agency: Food and Drug Administration. 
action: Final rule. 

SUMMARY: The Food and Drug 
Administration (FDA) announces the 
termination of the Panel on Review of 
Oral Cavity Drug Products and amends 
the regulations to delete it from the list 
of standing advisory committees. The 
Panel was terminated because it had 
completed its work. 

EFFECTIVE DATE: January 22,1980. 

FOR FURTHER INFORMATION CONTACT: 
John T. McElroy, Bureau of Drugs (HFD- 
513), Food and Drug Administration, 
Department of Health, Education, and 
Welfare, 5600 Fishers Lane, Rockville. 
MD 20857, 301-443-1430. 

SUPPLEMENTARY INFORMATION: The 
Panel's functions were to review the 
data and information submitted as part 
of the over-the-counter (OTC) drug 
review under § 330.10 (21 CFR 330.10) on 
OTC oral cavity drug products for 
human use. The Panel has submitted its 
conclusions and recommendations on 
the safety, effectiveness, and labeling of 
these products to the Commissioner of 
Food and Drugs. These conclusions and 
recommendations will be published in a 
future issue of the Federal Register. 

Accordingly, the purpose of the Panel 
has been served, and the Panel is no 
longer needed. On December 31,1979, 
the charter for the Panel expired. 

Therefore, under the Federal Food. 
Drug, and Cosmetic Act (sec. 701(a)), 52 
Stat. 1055 (21 U.S.C. 371(a)) and under 
authority delegated to the Commissioner 
(21 CFR 5.1), Part 14 is amended in 
S 14.100 List of standing advisory 
committees by deleting paragraph 
(c)(20)(i)(£) Oral Cavity Panel and 
marking it ’‘reserved/’ 

Effective date . Because this is a 
technical conforming amendment to Part 
14, the Commissioner Finds that there is 
good cause for the rule to be effective 
January 22,1980. 

(Sec. 701(a). 52 Stat. 1055 (21 U.S.C 371(a)).) 

Dated: January 15.1980. 

William F. Randolph. 

Acting Associate Commissioner for 
Regulatory A ffairs. 

|FR Doc. 80-1912 Filed 1-21-80: &45 am] 

BILUNG CODE 41UMKMI 


ADVISORY COUNCIL ON HISTORIC 
PRESERVATION 

36 CFR Part 805 

National Environmental Policy Act 
Implementation Procedures 

agency: Advisory Council on Historic 

Preservation. 

action: Final rule. 

summary: These procedures implement 
Council responsibilities under the 
National Environmental Policy Act and 
regulations of the Council on 
Environmental Quality. These NEPA 
procedures have been drafted in 
recognition of the secondary, advisory 
role played by the Council in the bulk of 
its activities regarding Federal actions 
that may significantly affect the human 
environment. Primary emphasis for 
Council compliance with NEPA 
requirements has therefore been placed 
upon those Council activities that do not 
involve other agencies with primary 
NEPA responsibilities. 
effective date: January 22.1980. 
for further information contact: 
John M. Fowler, General Counsel, 
Advisory Council on Historic 
Preservation, 1522 K Street NW., 
Washington. D.C 20005, 202-254-3967. 
SUPPLEMENTARY INFORMATION: The 
Council was established by the National 
Historic Preservation Act of 1966, as 
amended (16 U.S.C. 470). and consists of 
the Secretary of the Interior, the 
Secretary of Housing and Urban 
Development, the Secretary of 
Commerce, the Administrator of the 
General Services Administration, the 
Secretary of the Treasury, the Attorney 
General, the Secretary of Agriculture, 
the Secretary of Transportation, the 
Secretary of State, the Secretary of 
Defense, the Secretary of Health, 
Education, and Welfare, the Chairman 
of the Council on Environmental 
Quality, the Chairman of the Federal 
Council on the Arts and Humanities, the 
Architect of the Capitol the Secretary of 
the Smithsonian Institution, the 
Chairman of the National Trust for 
Historic Preservation, the President of 
the National Conference of State 
Historic Preservation Officers, and 
twelve appointed by the President from 
outside the Federal Government. The 
Act generally charges the Council with 
advising the President and the Congress 
on historic preservation matters. More 
specifically it directs the Council to 
recommend measures to coordinate 
activities of Federal, State, and local 
agencies and private institutions and 
individuals relating to historic 
preservation and advise on the 


dissemination of information pertaining 
to such activities; encourage public 
interest and participation in historic 
preservation; recommend the conduct of 
studies in such areas as the adequacy of 
State and local historic preservation 
statutes and regulations and the effects 
of tax policies on historic preservation; 
advise as to guidelines for the 
assistance of State and local 
governments in drafting historic 
preservation legislation; and encourage 
training and education in the field of 
historic preservation. 

Pursuant to section 106 of the Act, the 
Council comments upon Federal, 
federally assisted and federally licensed 
undertakings that affect properties in or 
eligible for the National Register of 
Historic Places. Under the Public 
Buildings Cooperative Use Act (Pub. L. 
95-541), the Council makes 
recommendations on the use of historic 
buildings by the General Services 
Administration for Federal office space. 
The Council has similar advisory roles 
under several other statutes. In virtually 
all of these situations, the Council 
makes recommendations or provides 
advice to assist another Federal agency 
in reaching a final decision on an action 
or activity. In those cases, the Federal 
agency carrying out the action or 
activity undertakes the required 
compliance with the National 
Environmental Policy Act (NEPA). 

These NEPA procedures have been 
drafted in recognition of the secondary, 
advisory role played by the Council in 
the bulk of its activities regarding 
Federal actions that may significantly 
affect the human environment. Primary 
emphasis for Council compliance with 
NEPA requirements has therefore been 
placed upon those Council activities that 
do not involve other agencies with 
primary NEPA responsibilities. 

These procedures were published for 
comment in the Federal Register of July 
12.1979 (44 FR 40653). No comments 
were received. On November 8,1979, the 
Council membership voted unanimously 
to adopt the procedures as published. 
Accordingly, these procedures are now 
being published for effect 

36 CFR is amended by adding Part 805 
to read as follows: 

PART 805—PROCEDURES FOR 
IMPLEMENTATION OF NATIONAL 
ENVIRONMENTAL POUCY ACT 

Sec. 

805.1 Background. 

805.2 Purpose. 

805.3 Applicability. 

805.4 Ensuring environmental documents 
are actually considered in Council 
decisionmaking. 

805.5 Typical classes of action. 

805.8 Interagency cooperation. 

805.7 Environmental information. 
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Authority: Pub. L 89-665. 80 Stat. 915 (16 
U.S.C. 470), as amended. 84 Stat. 204 (1970), 

87 Stat. 139 (1973). 90 Stat. 1320 (1976). 92 
Stat. 3467 (1978); E.0.11593. 3 CFR 1971 
Comp., p. 154; President’s Memorandum on 
Environmental Quality and Water Resources 
Management, July 12.1978. 

§805.1 Background. 

(a) The National Environmental Policy 
Act (NEPA) of 1969 (42 U.S.C. 4321 et 
scq .) establishes national policies and 
goals for the protection of the 
environment. Section 102(2) of NEPA 
contains certain procedural 
requirements directed toward the 
attainment of such goals. In particular, 
all Federal agencies are required to give 
appropriate consideration to the 
environmental effects of their proposed 
actions in their decisionmaking and to 
prepare detailed environmental 
statements on recommendations or 
reports on proposals for legislation and 
other major Federal actions significantly 
affecting the quality of the human 
environment. 

(b) Executive Order 11991 of May 24, 
1977, directed the Council on 
Environmental Quality (CEQ) to issue 
regulations to implement the procedural 
provisions of NEPA. Accordingly, CEQ 
issued final NEPA regulations (40 CFR 
Part 1500-1508) on November 29,1978, 
which are binding on all Federal 
agencies as of July 30,1979. These 
regulations provide that each Federal 
agency shall as necessary adopt 
implementing procedures to supplement 
the regulations. Section 1507.3(b) of the 
NEPA regulations identifies those 


Activity 


sections of the regulations which must 
be addressed in agency procedures. 

§ 805.2 Purpose. 

The purpose of this Part is to establish 
Council procedures that supplement the 
NEPA regulations and provide for the 
implementation of those provisions 
identified in § 1507.3(b) of the 
regulations (40 CFR 1507.3(b)), 

§ 805.3 Applicability. 

(a) These procedures apply to actions 
of the full Council and the Council staff 
acting on behalf of the full Council. 

(b) The following actions are covered 
by these procedures: 

(1) Recommendations for legislation. 

(2) Regulations implementing Section 
106 of the National Historic Preservation 
Act (NHPA). 

(3) Procedures implementing other 
authorities. 

(4) Policy recommendations that do 
not require implementation by another 
Federal agency. 

(c) In accordance with § 1508.4 of the 
NEPA regulations (40 CFR 1508.4). 
Council comments on Federal, federally 
assisted and federally licensed 
undertakings provided pursuant to 
Section 106 of the NHPA and 36 CFR 
Part 800 are categorically excluded from 
these procedures. This exclusion is 
justified because Federal agencies 
seeking the Council’s comments under 
Section 106 have the responsibility for 
complying with NEPA on the action they 
propose. The Council’s role i9 advisory 
and its comments are to be considered 


in the agency decisionmaking process. 
Coordination between the Section 106 
and the NEPA processes is set forth in 
36 CFR Section 800.9. 

§ 805.4 Ensuring environmental 
documents are actually considered in 
Council decisionmaking. 

(a) Section 1505.1 of the NEPA 
regulations (40 CFR 1505.1) contains 
requirements to ensure adequate 
consideration of environmental 
documents in agency decisionmaking. 

To implement these requirements the 
Council shall: 

(1) Consider all relevant 
environmental documents in evaluating 
proposals for action; 

(2) Ensure that all relevant 
environmental documents, comments, 
and responses accompany the proposal 
through internal Council review 
processes; 

(3) Consider only those alternatives 
encompassed by the range of 
alternatives discussed in the relevant 
environmental documents when 
evaluating proposals for the Council 
action; and, 

(4) Where an environmental impact 
statement (EIS) has been prepared 
consider the specific alternative 
analyzed in the EIS when evaluating the 
proposal which is the subject of the EIS. 

(b) For each of the Council’s principal 
activities covered by NEPA, the 
following chart identifies the point at 
which the NEPA process begins, the 
point at which it ends, and the key 
officials required to consider 
environmental documents in their 
decisionmaking. 


Key officials required to consider 
environmental documents 


Start of NEPA process 


Completion of NEPA process 


Recommendations for legislation....— 

Regulations and procedures- 

Policy recommendations.. 


During staff formulation of proposal__ Prior to submission to Congress or OMB--Executive Director and fufl Council, as appro¬ 

priate. 


Prior to publication of draft regulations in Prior to publication of final regulations in Federal Reg- Executive Director and full Council as appro- 
Federal Register. *ster. P fiat0 

During stall formulation of proposal_ Prior to adoption by full Council or Executive Director... Executive Director and fuil Council, as appro¬ 

priate. 


§ 805.5 Typical classes of action. 

(a) Section 1507.3(c)(2) (40 CFR 
1507.3(c)(2)) in conjunction with Section 
1508.4 requires agencies to establish 
three typical classes of action for similar 
treatment under NEPA: actions normally 
requiring EIS; actions normally requiring 
assessments but not necessarily EISs; 
and actions normally not requiring 
assessments or EISs. Each of the 
covered categories of Council actions 
generally falls within the second 


category, normally requiring an 
assessment but not necessarily an EIS. 

(b) The Council shall independently 
determine whether an EIS or an 
environmental assessment is required 
where: 

(1) A proposal for Council action is 
not covered by one of the typical classes 
of action above; or 

(2) For actions which are covered, the 
presence of extraordinary circumstances 
indicates that some other level of 
environmental review may be 
appropriate. 


§ 805.6 Interagency cooperation. 

The Council shall consult with 
appropriate Federal and non-Federal 
agencies and with interested private 
persons and organizations when it is 
considering actions involving such 
parties and requiring environmental 
assessments. Where other Federal 
agencies are involved in the proposed 
action, the Council shall cooperate in 
the required environmental assessment 
and the preparation of necessary 
environmental documents. Where 
appropriate as determined by the nature 
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and extent of Council involvement in the 
proposed action, the Council shall 
assume the status of lead agency. 

§ 805.7 Environmental information. 

Interested persons may contact the 
Executive Director for information 
regarding the Council's compliance with 
NEPA. 

Robert R. Garvey, Jr., 

Executive Director. 

FR Doc. 00-1936 Filed 1-21-80; 8*5 am) 

BILLING CODE 4310-10-M 


DEPARTMENT OF THE INTERIOR 

Heritage Conservation and Recreation 
Service 

36 CFR Part 1202 

National Register of Historic Places; 
Amendment of Effective Date of Rule 

agency: Heritage Conservation and 
Recreation Service, Department of the 
Interior. 

action: Amendment of Effective Date of 
Rule. 

summary: An interim amendment to the 
procedures by which owners are 
notified of proposals to nominate 
properties to the National Register of 
Historic Places was published in the 
November 7.1979, “Federal Register”, 
effective as of that date. This 
amendment to the interim regulations 
changes the effective date in certain 
respects so as to provide a transition 
period for certain of the notice 
requirements. 

EFFECTIVE DATE: November 7,1979. 
address: Written comments should be 
addressed to the Acting Keeper of the 
National Register of Historic Places, 
Heritage Conservation and Recreation 
Service, Department of the Interior, 
Washington, D.C. 20243. 

FOR FURTHER INFORMATION CONTACT: 

Ms. Carol D. Shull, Acting Keeper of the 
National Register, United States 
Department of the Interior, Heritage 
Conservation and Recreation Service, 
Washington, D.C. 20243 (202-343-6401). 
SUPPLEMENTARY INFORMATION: By 
publication in the “Federal Register” on 
November 7,1979, the owner 
notification requirements of the National 
Register nomination process, 36 CFR 
Part 1202, were amended effective 
immediately on an interim basis. In 
order for nominations in process as of 


November 7,1979, to be permitted to 
proceed, this amendment provides for a 
transition period whereby States may 
continue to notify property owners 
under the previous regulations until the 
States* new notices are approved by the 
National Register. However, 
nominations processed under the 
previous regulations will not be 
accepted by the National Register after 
March 1,1980. This amendment is 
developed under the authority of the 
National Historic Preservation Act of 
1966, as amended, 16 U.S.C. 460 et seq. 
Because these interim amendments have 
to do with procedural aspects of the 
National Register program and have no 
impact upon the environment, an 
environmental impact statement is not 
necessary. The Department of the 
Interior has determined that this 
document is not a significant rule and 
does not require a regulatory analysis 
under Executive Order 12044 and 43 
CFR Part 14. 

The originator of these procedures is 
Carol Shull, Acting Keeper of the 
National Register of Historic Places 
(202-343-6401). 

Dated: January 16,1980. 

Chris Therral Delaporte, 

Director, Heritage Conservation and 
Recreation Service. 

(National Historic Preservation Act of 1966, 
as amended, 16 U.S.C. 470-470L Pub. L. 89- 
665, 80 Stat. 1915-1919). 

Accordingly, a new paragraph (g) is 
added to § 1202.12 (as published 
November 7,1979), as follows: 

§ 1202.12 Notification. 

* • * • • 

(g) States may continue to notify 
property owners under the regulations in 
effect prior to November 7,1979, until 
the State has its notices approved by the 
National Register. However, all 
nominations processed under the 
previous regulations must be received in 
the National Register by March 1,1980. 
The National Register will notify 
property owners in accord with the 
previous procedures for nominations 
received in the National Register by 
March 1,1980, provided the State 
requests that the National Register 
process the nominations in accord with 
the previous procedures. 

[FR Doc. 00-1924 Filed 1-21-60; 8:45 am| 

BILLING CODE 4310-03-M 


ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 52 
IFRL 1394-11 

Missouri; Approval of State-Issued 
Variances Submitted as Revisions to 
the Missouri State Implementation 
Plan 

AGENCY: Environmental Protection 
Agency. 

action: Correction of final rulemaking. 

summary: On December 13,1970, at 44 
FR 72116 a Final Rule was published 
approving variance orders for Pilot Knob 
Pellet Company and Associated Electric 
Company, Thomas Hill Station, Unit No. 
2. The Final Compliance date shown for 
each source is in error. The Final 
Compliance Date for Pilot Knob 
Pelleting is shown to be December 31, 

1979. The correct date is December 31. 
1982. The Final Compliance Date for 
Associated Electric Company is shown 
to be December 31.1982. The correct 
date is December 1,1979. This notice is 
to correct those errors. 

FOR FURTHER INFORMATION CONTACT: 

Mr. Henry F. Rompage, Enforcement 
Division, Environmental Protection 
Agency, Region VII, 324 East 11th Street, 
Kansas City, Missouri 64106, telephone 
816/374-2576. 

Signed at Washington. D.C., on January 16. 

1980. 

Douglas M. Costle, 

Administrator. 

[FR Doc. 80-2055 Filed 1-21-80: 8.45 am) 

BILLING CODE 6560-01-M 


40 CFR Part 65 
[FRL 1392-2) 

Delayed Compliance Order for 
American Can Co. 

AGENCY: U.S. Environmental Protection 
Agency. 

action: Final rule. 

SUMMARY: By this rule, the 
Administrator of U.S. EPA issues a 
Delayed Compliance Order to American 
Can Company. The Order requires the 
Company to bring air emissions from its 
three gravure printing press drying 
ovens at Cleveland, Ohio into 
compliance with certain regulations 
contained in the federally approved 
Ohio State Implementation Plan (SIP). 
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American Can Company’s compliance 
with the Order will preclude suits under 
the Federal enforcement and citizen suit 
provisions of the Clean Air Act (Act) for 
violations of the SIP regulations covered 
in the Order. 

OATES: This rule takes effect January 22, 
1980. 

FOR FURTHER INFORMATION CONTACT: 

Mr. Bertram Frey. Attorney. U.S. 
Environmental Protection Agency, 
Region V, 230 South Dearborn Street, 
Chicago, Illinois 60604, Telephone (312) 
353-2082. 

SUPPLEMENTARY INFORMATION: On 

November 20,1979 the Regional 
Administrator of U.S. EPA’s Region V 
Office published in the Federal Register 
(44 FR 66624) a notice setting out the 
provisions of a proposed Federal 
Delayed Compliance Order for 
American Can Company. The notice 
asked for public comments and offered 
the opportunity to request a public 
hearing on the proposed Order. No 
public comments and no request for a 
public hearing were received in 
response to the notice. 

Therefore, a Delayed Compliance 
Order effective this date is issued to 
American Can Company by the 
Administrator of U.S. EPA pursuant to 
the authority of Section 113(d)(1) of the 
Act. 42 U.S.C. 7413(d)(1). The Order 
places American Can Company on a 
schedule to bring its three gravure 
printing press drying ovens at 
Cleveland, Ohio into compliance as 
expeditiously as practicable with 
Regulation AP-5-07(G)(l), a part of the 
federally approved Ohio State 
Implementation Plan. American Can 
Company is unable to immediately 
comply with this regulation. The Order 
also imposes interim requirements 
which meet Sections 113(d)(1)(C) and 
113(d)(7) of the Act, and emission 
monitoring and reporting requirements. 
If the conditions of the Order are met. it 


will permit American Can Company to 
delay compliance with the SIP 
regulations covered by the Order until 
December 31,1979. 

Compliance with the Order by 
American Can Company will preclude 
Federal enforcement action under 
Section 113 of the Act for violations of 
the SIP regulation covered by the Order. 
Citizen suits under Section 304 of the 
Act to enforce against the source are 
similarly precluded. Enforcement may 
be initiated, however, for violations of 
the terms of the Order, and for 
violations of the regulation covered by 
the Order which occurred before the 
Order was issued by U.S. EPA or after 
the Order is terminated. If the 
Administrator determines that American 
Can Company is in violation of a 
requirement contained in the Order, one 
or more of the actions required by 
Section 113(d)(9) of the Act will be 
initiated. Publication of the notice of 
final rulemaking constitutes final 
Agency action for the purposes of 
judicial review under Section 307(b) of 
the Act. 

U.S. EPA has determined that the 
order shall be effective upon publication 
of this notice because of the need to 
immediately place American Can 
Company on a schedule for compliance 
with the Ohio State Implementation 
Plan. 

(Sec. 42 U.S.C. 7413(d), 7601) 

Dated: January 14.1980. 

Douglas M. Cos tie, 

Administrator. 

1. In consideration of the foregoing, 
Chapter 1 of Title 40 of Code of Federal 
Regulations is amended as follows: 

PART 65—DELAYED COMPLIANCE 
ORDERS 

By adding the following entry to the 
table in Section 65.400: 


40 CFR Part 180 

IPP 8F2108/R220; FRL 1396-8) 

Tolerances and Exemptions From 
Tolerances for Pesticide Chemicals in 
or on Raw Agricultural Commodities; 
Thiabendazole 

agency: Office of Pesticide Programs, 
Environmental Protection Agency (EPA). 
action: Final rule. 

summary: This rule establishes 
tolerances for residues of the fungicide 
thiabendazole on wheat grain at 0.2 part 
per million (ppm) and wheat straw at 1 
ppm. This rule establishes maximum 
permissible levels for residues of 
thiabendazole on wheat grain and 
straw. 

EFFECTIVE date: Effective on January 22. 
1980. 

FOR FURTHER INFORMATION CONTACT: 

Mr. Henry Jacoby, Product Manager 
(PM) 21, Registration Division (TS-767), 
Office of Pesticide Programs, EPA, 401 
M Street, SW, Washington, DC 20460 
(202/755-2562). 

SUPPLEMENTARY INFORMATION: On 

September 25,1978, notice was given (43 
FR 43383) that Merck & Co., Inc., PO Box 
2000, Rahway. NJ 07065, had filed a 
pesticide petition (PP 8F2108) with EPA. 

This petition proposed that 40 CFR 
180.242 be amended by increasing the 
established tolerances for residues of 
the fungicide thiabendazole (2-(4- 
thiazolyjbenzimidazole) in or on the raw 
agricultural commodities wheat grain at 
0.1 ppm and wheat straw at 0.2 ppm to 
0.2 ppm and 1 ppm, respectively. No 
comments were received in response to 
this notice of filing. 

The data submitted in the petition and 
other relevant information have been 
evaluated. The toxicological data 
considered in support of the proposed 
tolerances do not include a second 
carcinogenicity study (mouse). However, 
the chronic feeding study in the rat was 
performed under a protocol considered 
adequate for carcinogenic potential 
evaluation. This study did not provide 
any evidence that thiabendazole would 
be considered a presumptive 
carcinogenic risk. Thus, the Agency 
considers that the 0.2 ppm tolerance on 
wheat grain and the 1 ppm tolerance on 
wheat straw are adequate to protect the 
public health. The requirement for 
mutagenic testing is not waived, and the 
mutagenicity studies will be requested 
when suitable test protocols have been 
determined. The requirement for 
carcinogenic potential evaluation in a 
second mammalian species (mouse) is 
not waived, and the petitioner will be 
required to submit results of such a 


§ 65.400 Federal delayed compliance orders issued under section 113(d) (1), (3), and (4) 
of the act. 


• • 

• 

• 

• 

• 


Source 

Location 

Order No. 

Data of 

FR proposal 

SIP regulation 
involved 

Final com¬ 
pliance date 

• • t 

American Can Company_ 

• • • 

• • • 

... Cleveland. Ori*o — 
• * • 

• • • 

.. EPA-5-60-A-9. 

• • • 

• • • 

. Nov. 20. 1979 .. 

» • » 

• • • 

AD-5-07(GMt).. 

• • • 

• • # 

Dec. 31, 1979. 

• • • 


(FR Doc 80-1999 Filed 1-21-80; 8:45 am) 

BILLING CODE 8580-01-4* 
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study to the Agency within 12 months of 
final issuance of this regulation. Should 
oncogenic effects be found in the study 
when submitted, the petitioner has 
agreed not to contest revocation of the 
subject regulation (Merck letter of 
August 23,1979). 

The scientific data considered in 
support of the proposed tolerances were 
two-year rat and dog-feeding studies; rat 
and mouse reproduction studies; and 
subacute studies on rats, sheep, and 
other farm animals. Based on a rat 
study, the no-observed-effect level is 10 
milligrams (mg)/kilogram (kg) of body 
weight (bwj/day. This results in an 
acceptable daily intake (ADI) of 0.1 mg/ 
kg bw/day and a maximum permissible 
intake (MPI) of 6 mg/day. Existing and 
proposed tolerances result in a 
maximum theoretical exposure of 1 mg/ 
day. Tolerances have previously been 
established for residues of 
thiabendazole in or on a variety of raw 
agricultural commodities, ranging from 
10 ppm to 0.1 ppm, including wheat grain 
at 0.1 ppm and wheat straw at 0.2 ppm. 
An adequate analytical method 
(spectrophotofluorometry) is available 
for enforcement purposes. 

The existing tolerances for residues in 
meat, milk, eggs, and poultry are 
adequate to cover any residues resulting 
from the proposed use as delineated in 
40 CFR 180.6(a)(2). 

The pesticide is considered useful for 
the purpose for which tolerances are 
sought, and it is concluded that the 
tolerances of 0.2 ppm on wheat grain 
and 1 ppm on wheat straw established 
by amending 40 CFR 180.242 will protect 
the public health. It is concluded, 
therefore, that the tolerances be 
established as set forth below. 

Any person adversely affected by this 
regulation may, on or before February 6. 
1980, file written objections with the 
Hearing Clerk, EPA, Rm. M-3708 (A- 
110), 401 M St., SW, Washington, DC 
20460. Such objections should be 
submitted in triplicate and specify the 
provisions of the regulation deemed to 
be objectionable and the grounds for the 
objections. If a hearing is requested, the 
objections must state the issues for the 
hearing. A hearing will be granted if the 
objections are supported by grounds 
legally sufficient to justify the relief 
sought. 

Under Executive Order 12044, EPA is 
required to judge whether a regulation is 
“significant" and therefore subject to the 
procedural requirements of the Order or 
whether it may follow other specialized 
development procedures. EPA labels 
these other regulations "specialized". 
This regulation has been reviewed, and 
it has been determined that it is a 
specialized regulation not subject to the 


procedural requirements of Executive 
Order 12044. 

Effective on January 22,1980, Part 180 
is amended as set forth below. 

(Sec. 408(d)(2) of the Federal Food. Drug, and 
Cosmetic Act [21 U.S.C. 346a(d)(2))) 

Dated: January 11,1980. 

Edwin L. Johnson. 

Deputy Assistant Administrator for Pesticide 
Programs. 

Part 180, Subpart C. § 180.242 is 
amended in paragraph (a) by revising 
wheat grain at 0.1 ppm and wheat straw 
at 0.2 ppm in the table to read as 
follows: 

§ 180.242 Thiabendazole; tolerances for 
residues. 

(a) * * * 

Parts per 

Commodity: . million 

* * • . . . • • • 

Wheat grain ........... 0.2 

Wheal straw ...._ i 

|FR Doc. 60-1938 Filed 1-21-80. 8 45 am) 

BILLING CODE 6560-01-M 


FEDERAL COMMUNICATIONS 
COMMISSION 

47 CFR Parts 0, 5, 21, 22, 23, 25, 73, 76, ' 
78, 81, 87, 90, 94, 95, 97, and 99 

[Gen. Docket No. 78-365; FCC 79-831) 

Amendment to Rules Relative to the 
Protection of FCC Monitoring Stations 
From Radio Interference 

agency: Federal Communications 
Commission. 

action: Correction to final rule. 

summary: The FCC is correcting its 
Report and Order, FCC 79-831 (FR Doc. 
79-39813) concerning protection of FCC 
monitoring stations from radio 
interference. This Report and Order was 
published in the Federal Register at 44 
FR 77164, December 31,1979 and is 
corrected as set forth below. 

EFFECTIVE DATE: January 31.1980. 
address: Federal Communications 
Commission, Washington, D.C. 20554. 

FOR FURTHER INFORMATION CONTACT: 
David L. Means, Field Operations 
Bureau, (202) 632-7593. 

SUPPLEMENTARY INFORMATION: 

Released: January 11,1980. 

The Report and Order, FCC 79-831, in 
the above entitled matter, released 
December 27,1979, is corrected as 
follows: 

Page 2 of the Appendix (FR page 77167, 
1st. column), instruction 2: Reference 
to § 90.117(d) is corrected to read 
"90.177(d)". 

Page 4 of the Appendix (FR page 77167, 
3rd. column), instruction 3: Reference 


to § 97.41(d) is corrected to read 
"97.42(d)". 

Federal Communications Commission. 
William J. Tricarico, 

Secretary. 

|FR Doc. 80-1937 Filed 1-21-80: 8 45 am| 

BILLING CODE 6712-01-M 


INTERSTATE COMMERCE 
COMMISSION 

49 CFR Part 1033 
(Service Order No. 1383-A] 

Priority in Movement of Fuel and Other 
Essential Commodities 

agency: Interstate Commerce 
Commission. 

ACTION: Service Order No. 1383-A. 

summary: Service Order No. 1383 was 
issued by the ICC to provide for the 
priority movement by rail of essential 
commodities. This situation was 
prompted by a shortage of fuel available 
to the rail industry which affected the 
industries’ ability to handle normal 
freight traffic. Service Order No. 1383-A 
vacates Service Order No. 1383 because 
the fuel shortage emergency no longer 
exists. 

effective date: Since the emergency no 
longer exists, this order is vacated 
effective 11:59 p.m., January 15,1980. 

FOR FURTHER INFORMATION CONTACT: 

J. Kenneth Carter, (202) 275-7840. 
SUPPLEMENTARY INFORMATION: 

Decided January 11,1980. 

Upon further consideration of Service 
Order No. 1383 (44 FR 38850), and good 
cause appearing therefor: 

It is ordered\ § 1033.1383 Priority in 
movement of fuel and other essential 
commodities. Service Order No. 1383 is 
vacated effective 11:59 p.m., January 15, 
1980. 

(49 U.S.C. (10304-10305 and 11121-11126)) 

This order shall be served upon the 
Association of American Railroads, Car 
Service Division, as agent of the 
railroads subscribing to the car service 
and car hire agreement under the terms 
of that agreement and upon the 
American Short Line Railroad 
Association. Notice of this order shall be 
given to the general public by depositing 
a copy in the Office of the Secretary of 
the Commission at Washington, D.C., 
and by filing a copy with the Director. 
Office of the Federal Register. 

By the Commission. Railroad Service 
Board, members Joel E. Burns, Robert S. 
Turkington and John R. Michael. 

Agatha L. Mergenovich, 

Secretary. 
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Tuesday, January 22. 1980 


This section of the FEDERAL REGISTER 
contains notices to the public of the 
proposed issuance of rules and 
regulations. The purpose of these notices 
is to give interested persons an 
opportunity to participate in the rule 
making prior to the adoption of the final 
rules. 


DEPARTMENT OF AGRICULTURE 
Agricultural Marketing Service 

7 CFR Part 989 

Raisins Produced From Grapes Grown 
in California; Proposed Increase in 
Payment Rates for Handler Services 
on Reserve Tonnage Raisins 

AGENCY: Agricultural Marketing Service, 
USDA. 

action: Proposed rule. 

summary: This notice of proposed 
rulemaking invites written comments on 
increasing the Raisin Administrative 
Committee's rates of payment to 
handlers for receiving, storing, 
fumigating, and handling reserve 
tonnage raisins during and beyond the 
crop year of acquisition. The increased 
rates of payment are in line with the 
current costs of handlers in providing 
such services. 

dates: Comments must be received on 
or before February 11,1980. 
addresses: Send two copies of 
comments to the Hearing Clerk, U.S. 
Department of Agriculture, Room 1077, 
South Building, Washington. D.C. 20250, 
where they will be available for 
inspection during business hours (7 CFR 
1.27(b)). 

FOR FURTHER INFORMATION CONTACT: 

James S. Miller, Specialty Crops Branch, 
Fruit and Vegetable Division, AMS, 
USDA, Washington, D.C. 2025a (202) 
447-5053. 

SUPPLEMENTARY INFORMATION: This 
proposed action recommended by the 
Committee would increase the rates of 
payment to handlers for: (1) Receiving, 
storing, fumigating, and handling reserve 
tonnage raisins during the crop year of 
acquisition from $24 to $29 per ton; and 
(2) holding reserve tonnage raisins 
beyond the crop year of acquisition from 
$1.20 to $1.45 per ton for each month of 
the three-month period ending 
November 30, and from 60 cents to 75 
cents per ton for each month of the next 
nine months. The current rates have 
been effective since January 6,1978, and 
since that time handler costs for all of 


these services have increased 
significantly. 

To make the proposed rate increases, 
it is necessary to amend § 989.401(a)(1) 
and (b) of Subpart—Schedule of 
Payments (7 CFR 989.401). This action 
would be taken under § 989.66(f) of the 
marketing agreement and Order No. 989, 
both as amended (7 CFR Part 989), 
regulating the handling of raisins 
produced from grapes grown in 
California (hereinafter referred to 
collectively as the "order”). The order is 
effective under the Agricultural 
Marketing Agreement Act of 1937. as 
amended (7 U.S.C. 601-674). The 
Committee is the body established 
under the order to administer its terms 
and provisions under USDA supervision. 

This proposal has been reviewed 
under USDA criteria for implementing 
Executive Order 12044. It is being 
published with less than a 60-day 
comment period so handlers can be 
compensated for the before mentioned 
services at the increased rates in a more 
timely fashion. A determination has 
been made that this action should not be 
classified "significant” under the 
Department’s criteria for implementing 
the Executive Order. An Impact 
Analysis is available from James S. 
Miller, (202) 447-5053. 

The proposal to amend § 989.401(a)(1) 
and (b) is as follows: 

§ 989.401 Payments for services 
performed with respect to reserve tonnage 
raisins. 

(a) Payment for crop year of 
acquisition —(1) Receiving, storing, 
fumigating, and handling. Each handler 
shall, beginning January 1,1980, of the 
1979-80 crop year, be compensated at 
the rate of $29 per ton (natural condition 
weight at the time of acquisition) for 
receiving, storing, fumigating, and 
handling the reserve tonnage raisins, as 
determined by the final reserve tonnage 
percentage, acquired during a particular 
crop year and held by him for the 
account of the Raisin Administrative 
Committee during all or any part of the 
same crop year. 

***** 

(b) Additional payment for reserve 
tonnage raisins held beyond the crop 
year of acquisition . Additional payment 
for reserve tonnage raisins held beyond 
the crop year of acquisition shall be 
made in accordance with this paragraph. 
Each handler holding such raisins for 


the account of the Committee on August 
15 and the following September 1 shall 
be compensated for storing, handling, 
and fumigating such raisins at the rate 
of $1.45 per ton per month, or any part 
thereof, for each month of the three- 
month period ending November 30, and 
75 cents per ton per month, or any part 
thereof, for each month of the next nine 
months. Such services shall be 
completed so that the Committee i9 
assured that the raisins are maintained 
in good condition. 
***** 

Dated: January 16,1980. 

D. S. Kuryloski, 

Deputy Director, Fruit and Vegetable 
Division. 

|FR Doc. 80-2000 Filed 1-21-80:8:45 am| 

BILLING CODE 3410-02-M 


Rural Electrification Administration 
7 CFR Part 1701 

Design Manual for High Voltage 
Transmission Lines; Proposed 
Revision of REA Bulletin 

agency: Rural Electrification 

Administration. 

action: Proposed rule. 

summary: REA proposes to revise and 
rename REA Bulletin 62-1, Transmission 
Line Manual.The proposed new name is: 
Design Manual for High Voltage 
Transmission Lines. Changes in the 1977 
Edition of the National Electrical Safety 
Code require revision of this bulletin. 
The revised bulletin brings REA 
requirements into conformance. 
date: Public comments must be received 
by REA no later than March 24,1980. 
address: Submit written comments to 
the Director, Power Supply and 
Engineering Standards Division, rural 
Electrification Administration. Room 
3308, South Building. U.S. Department of 
Agriculture, Washington, D.C. 20250. 

FOR FURTHER INFORMATION CONTACT: 
Archie Cain, telephone (202) 447-4413. 
SUPPLEMENTARY INFORMATION: Pursuant 
to the Rural Electrification Act as 
amended (7 U.S.C. 901 et seq.), REA 
proposes to revise REA Bulletin 62-1, 
Transmission Line Manual. 

Interested persons may obtain copies 
of this proposed action from the address 
indicated above. All written 
submissions made pursuant to this 
action will be made available for nuhlic 
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inspection during regular business 
hours, address above. 

GENERAL SUMMARY OF CHANGES: This 
action revises and updates REA Bulletin 
62-1 by bringing it into conformance 
with 1977 Edition of the National 
Electrical Safety Code. The proposal has 
been reviewed under the USDA criteria 
established to implement Executive 
Order 12044 “Improving Government 
Regulations.” A determination has been 
made that this action should not be 
classified “significant" under those 
criteria. A Draft Impact Analysis has 
been prepared and is available from the 
Director, Power Supply and Engineering 
Standards Division, Rural Electrification 
Administration, Room 3307, South 
Building, U.S. Department of 
Agriculture, Washington, D.C. 20250. 

Dated: January 16,1980. 

|oe S. Zoller, 

Assistant Administrator, Electric. 

|FR Doc. 1968 Filed 1-21-80; 8:45 am] 

BILLING CODE 3410-15-M 


Animal and Plant Health Inspection 
Service 

9 CFR Part 113 

Standard Requirement for Pasteurella 
Multocida Bacterin, Avian Isolate, Type 
4; Extension of Time for Comments 

agency: Animal and Plant Health 
Inspection Service, USDA. 
action: Notice of extension of time for 
comments. 

summary: This document extends the 
time period for submitting written 
comments, data, views, and other 
information with respect to the 
Department’s proposed rule to add new 
standard requirements for purity, safety, 
potency, and efficacy to be met by all 
biological products containing 
Pasteurella Multocida Bacterin, Avian 
Isolate, Type 4. This extension of time is 
granted in order to provide additional 
time in which interested parties may 
prepare relevant data and information 
and to develop sound views and 
comments. The effect of this action 
would be to extend the comment period 
on the subject notice until March 16, 
1980. The original closing date for 
comments was December 18,1979. 
date: Comments must be received on or 
before March 16,1980. 
address: Interested parties are invited 
to submit written data, views, or 
arguments regarding the proposed 
regulations to: Deputy Administrator, 
Veterinary Services, Animal and Plant 
Health Inspection Service, U.S. 
Department of Agriculture, Room 828-A, 


Federal Building, 6505 Belcrest Road, 
Hyattsville, MD 20782. 

FOR FURTHER INFORMATION CONTACT: 

Dr. R. J. Price, 301-436-8245. 
SUPPLEMENTARY INFORMATION: On 
October 19,1979, there was published in 
the Federal Register [44 FR 60306] a 
proposed rulemaking which would 
revise the regulations [9 CFR 113.101, 
113.102, and 113.103] by adding new 
standard requirements for purity, safety, 
potency, and efficacy to be met by all 
biological products containing 
Pasteurella Multocida Bacterin, Avian 
Isolate, Type 4. The proposal provided 
for receipt of comments on or before 
December 18,1979. The Department has 
received requests from licensed 
manufacturers of such products for 
additional time in which to conduct the 
new test procedure, to obtain relevant 
data and information, and to develop 
sound views and comments. Since the 
Department is interested in receiving 
meaningful views and comments, these 
circumstances were considered to be 
adequate justification for an extension 
of the time period orginally allotted for 
submitting views and comments. 
Therefore, the period for the submission 
of comments concerning the proposal is 
hereby extended until March 16,1980. 

Done at Washington, D.C. this 15th day of 
January 1980. 

Pierre A. Chaloux, 

Deputy Administrator, Veterinary Services . 

|FR Doc. 80-1827 Filed 1-21-80; 8:4S amj 

BILLING CODE 3410-34-M 


DEPARTMENT OF ENERGY 

10 CFR Part 435 

[Docket No. CAS-RM-79-112] 

Energy Performance Standards for 
New Buildings; Rescheduled Public 
Hearing 

agency: Department of Energy. 
action: Notice of extension of comment 
period and rescheduling of Public 
hearings. 

summary: The Department of Energy, in 
response to significant public comment, 
is extending the comment period and 
rescheduling the public hearings on the 
Energy Performance Standards for New 
Buildings Notice of Proposed 
Rulemaking published in the Federal 
Register on November 28,1979 (44 FR 
68120). In that Federal Register notice, 
the deadline for submitting comments to 
the Department on the proposed rule 
and attendant Technical Support 
Documents, including the Draft 
Environmental Impact Statement, was 


given as February 26,1980. This date is 
now changed to April 30,1980. 

Also, in the original Federal Register 
notice, the dates for the hearings were 
listed as: January 28-30,1980, for 
Washington, D.C.; February 4-6,1980, 
for Atlanta and Kansas City; and 
February 11-13,1980, for Los Angeles 
and Boston, These dates are now 
changed to: March 24-26,1980, for 
Washington, D.C.; April 14-18,1980, for 
Atlanta, Georgia, and Kansas City, 
Missouri; and April 21-23,1980, for Los 
Angeles, California, and Boston, 
Massachusetts. 

It should be noted that the deadline 
for submitting requests to speak at the 
hearings has changed from January 16, 
1980, to March 12,1980, with speakers to 
be notified by March 19,1980. Also the 
locations of the hearings in Washington, 
D.C., and Kansas City, Missouri, have 
changed due to the rescheduling. The 
table below gives the new schedule and 
all the locations for the hearings. 

DATES: Written comments on the 
proposed rule and Technical Support 
Documents, including the Draft 
Environmental Impact Statement, must 
be received by the Department by close 
of business, April 30,1980. Five public 
hearings will be held, on the dates given 
in the table. 

addresses: The hearings will begin at 
9:30 a.m., local time, at the locations 
given in the table. Written comments 
and requests to speak at the hearings, as 
well as questions regarding the conduct 
of the hearings, should be directed to 
Joanne Bakos at the address and 
telephone number given below. 

FOR FURTHER INFORMATION CONTACT: 
James L. Binkley. AIA (Buildings and 
Community Systems). U.S. Department of 
Energy, Office of Conservation and Solar 
Energy, Mail Station 2114C, 20 
Massachusetts Avenue NW., Washington, 
DC 20585, (800) 424-9040 (Continental U.S.), 
(800) 424-9081 (Alaska, Hawaii, territories 
and possessions), (202) 252-2855 
(Washington, DC). 

Joanne Bakos (Hearing Procedures), U.S. 
Department of Energy, Office of 
Conservation and Solar Energy. Mail 
Station 2221C, 20 Massachusetts Avenue 
NW., Washington, DC 20585, (202) 376- 
1651. 

Richard F. Kessler (Office of General 
Counsel), U.S. Department of Energy, Mail 
Station 2221C, 20 Massachusetts Avenue 
NW., Washington, DC 20585, (202) 376- 
4617. 

The procedure for submitting 
comments and requests to speak at the 
hearings remain the same as originally 
published in § 7.0 of the preamble to the 
Notice of Proposed Rulemaking. 

Finally, some addresses and 
telephone numbers have changed. The 
Department of Energy, Seattle, 
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Washington new telephone number is 
(206) 442-7285. The Freedom of 
Information Reading Room, Washington, 
DC has a new telephone number which 
is (202) 252-5965. And, the address and 
telephone number for one of the 
contacts. Richard Kessler, has changed. 


The correct information is provided with 
this notice. 

Issued in Washington, D.C., January 15, 
1980. 

T. E. Stelson, 

Assistant Secretary. Conservation and Solar 
Energy. 


City 

Hearing date 

Location 

Requests to speak to 
be 

submitted by— 

Speakers selected 
notified by— 

Washington. DC-.—..— 

.... March 24. 25. and 
26. 1980. 

Georgetown University. Hall of 
Nations, 36th and Prospect 
St's. NW. Washington, D.C. 
20008. 

March 12.1980 — 

March 19, 1980. 

Atlanta. Ga. 

.... April 14. 15, and 16. 
1980. 

Atlanta Civic Center. 395 
Piedmont Ave., NE. Atlanta. 
GA 30308. 

March 12. 1980... 

March 19.1980. 

Kansas City. Mo. 

.... April 14. 15. and 16. 
1980. 

Sheraton Downtown. 6th and 
Mam St's, Kansas City. MO 
64106. 

March 12. 1980 — 

March 19. 1980. 

Los Angeles, Calif..—— 

.... Apnl 21. 22. and 23, 

. 1980. 

Holiday Inn. Convention Center. 
1020 South Figueroa St.. Los 
Angeles. Calif. 90015. 

March 12. 1980 — 

March 19. 1980. 

Boston. Mass. 

.... Apnl 21. 22. and 23. 
1980. 

J. W. McCormack. Post Office 
and Courthouse Building, 

Post Office Square. Boston. 
MA 02102. 

March 12. 1980..- 

March 19. 1980. 


|FR Doc. 00-2009 Filed 1-21-60; 8:45 am| 

BILLING CODE 6450-01-M 


FEDERAL HOME LOAN BANK BOARD 
12CFR Parts 545 and 561 
(No. 80-31] 

Investment in Guaranteed Commercial 
Real Estate Loans 

January 16.1980. 

agency: Federal Home Loan Bank 
Board. 

ACTION: Proposed amendments. 


summary: These proposed regulations 
would authorize Federal savings and 
loan associations to invest in 
commercial real estate loans guaranteed 
under certain programs administered by 
the Farmers Home Administration, the 
Small Business Administration, and the 
Economic Development Administration 
on terms acceptable to the guaranteeing 
agency. The Board believes the 
proposed amendments would permit 
increased participation by savings and 
loan associations in programs intended 
to benefit communities by increasing 
their commercial vitality. 
date: Comments must be received by: 
February 21,1980. 

ADDRESS: Send comments to the Office 
of the Secretary, Federal Home Loan 
Bank Board, 1700 G Street, NW., 
Washington, D.C. 20552. Comments will 


be available for public inspection at this 
address. 

FOR FURTHER INFORMATION CONTACT: 

John R. Hall. Attorney (202-377-6445), 
Federal Home Loan Bank Board, at the 
above address. • 

SUPPLEMENTARY INFORMATION: These 
amendments would add a new § 545.6- 
14 to the Rules and Regulations for the 
Federal Savings and Loan System (12 
CFR Part 545) and revise § 545.6-2(c) of 
those regulations. New § 545.6-14 would 
authorize Federal associations to invest 
in loans on the security of other 
improved real estate (including real 
estate usable by a business or industrial 
enterprise or for commercial farming) on 
terms acceptable to the guaranteeing 
agency under loan guarantee programs 
administered by any of the following: (1) 
the Small Business Administration; (2) 
the Farmers Home Administration or (3) 
the Economic Development 
Administration. Section 545.6-2(c) 
would be amended to provide an 
exception to the general limitations on 
loans on improved real estate for loans 
made under proposed new § 545.6-14. 

The proposed amendments would also 
amend Part 561 of the Rules and 
Regulations for Insurance of Accounts 
(12 CFR Part 561) by amending 
§§ 561.15(b) and 561.17(a) to include as 
scheduled items only the unguaranteed 


portion of slow loans which are 
guaranteed under programs of any of the 
specified agencies, and to exclude from 
specified assets the guaranteed portion 
of all loans guaranteed by such 
agencies. 

The Board believes these changes will 
permit savings and loan associations to 
provide additional service to their 
communities and to compete on a more 
equial basis with other financial 
institutions for an additional source of 
income. 

Because these proposed changes 
would relieve restriction, and the Board 
believes it is in the public interest to 
expedite consideration of a final 
amendment to implement the proposal, 
the Board has determined to limit the 
comment period to 30 days. 

Accordingly, the Board hereby 
proposes to amend 12 CFR Parts 545 and 
561 by adding a new § 545.6-14 and 
amending §§ 545.6-2(c), 561.15(b) and 
561.17(a) to read as set forth below. 

Rules and Regulations for the Federal 
Savings and Loan System 

PART 545-OPERATIONS 

1. Amend the last sentence of 
paragraph (c) of § 545.6-2 to read as 
follows: 

§ 545.6-2 Monthly installment loans. 
***** 

(c) Other improved real estate, as 
defined in paragraphs (a) and (c) of 
§ 541.17. * * * Loans made under 
§ 545.6-8, 545.6-10 and 545.6-14 may be 
made as provided therein. 

2. Add new § 545.6-14 to read as 
follows: 

§ 545.6-14 Loans guaranteed under 
commercial and industrial development 
programs. 

Without regard to the limitations in 
8 545.6-2(c) of this Part, a Federal 
association may, subject to § 545.8-7 of 
this Part, invest in loans on the security 
of first liens on other improved real 
estate in its regular lending area, 
provided the loans are guaranteed by 
one of the following agencies under 
authority specified herein, and the loan 
terms are acceptable to the guaranteeing 
agency: 

(a) Economic Development 
Administration (under the Public Works 
and Economic Development Act of 1965, 
as amended, or the successor to that 
Act; or the Trade Act of 1974, as 
amended) 

(b) Farmers Home Administration 
(under the Consolidated Farm and Rural 
Development Act of 1974, as amended) 
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(c) Small Business Administration 
(under the Small Business Investment 
Act of 1958, as amended; or the Small 
Business Act of 1953, as amended) 

Rules and Regulations for Insurance of 
Accounts 

PART 561—DEFINITIONS 

3. Revise paragraph (b) of § 561.15 to 
read as follows: 

§ 561.15 Scheduled items. 

The term ‘‘scheduled items** means: 
***** 

(b) 20 percent of slow loans which are 
insured or guaranteed, or secured by a 
First lien on low rent housing; 20 percent 
of guaranteed obligations upon which 
one or more interest payments due have 
not been paid; and 100% of the 
unguaranteed portion of slow loans 
which are Farmers Home 
Administration Rural Housing Program 
loans under 7 CFR 1980.301 et seq. or 
loans guaranteed under any program 
qualified under S 545.6-14 of this 
Chapter. 

***** 

§561.17 [Amended] 

4. Amend paragraph (a) of § 561.17 by 
adding at the end thereof, before the 
period, the following: “or which are 
guaranteed under any program qualified 
under § 545.6-14 of this Chapter.** 

(Sec. 5. 48 Stat. 132, as amended (12 U.S.C. 
1464); Secs. 402, 403. 407. 48 Stat. 1256.1257, 
1260. as amended (12 U.S.C. 1725,1726,1730). 
Reorg. Plan No. 3 of 1947,12 F.R. 4981, 3 CFR. 
1943-48 Comp., p. 1071) 

By the Federal Home Loan Bank Board. 
James ). McCarthy, 

Acting Secretary. 

[KR Doc 80-1975 Filed 1-21-60: 8 45 ami 

BILLING CODE 6720-01-M 


12 CFR Parts 561 and 563 
(No. 80-30] 

Restrictions on Preferential Loans 

January 16,1980. 

agency: Federal Home Loan Bank 
Board. 

action: Proposed rule. 

summary: The Board proposes to amend 
its Conflict of Interest regulations by 
further limiting the authority of insured 
institutions to grant loans at preferential 
rates or upon special terms 
(“preferential loans’’). The proposal 
would prohibit preferential loans to 
affiliated persons, limit preferential 
loans to employees, and require 
disclosure of such loans to nonaffiliated 
persons. In addition, institutions would 


be required to adopt written policies 
regarding the granting of loans to 
nonaffiliated persons. The Board 
believes that these rules will assist 
institutions in avoiding the appearance 
of a conflict of interest that could 
adversely affect their safety and 
soundness and, consequently, the 
insurance risk of the Federal Savings 
and Loan Insurance Corporation. 
date: Comments must be received by 
March 24,1980. 

address: Send comments to the Office 
of the Secretary, Federal Home Loan 
Bank Board, 1700 G Street. NW., 
Washington, D.C. 20552. Comments will 
be available for public inspection at this 
address. 

FOR FURTHER INFORMATION CONTACT: 

Nancy L. Feldman, Associate General 
Counsel (202-377-6440), Federal Home 
Loan Bank Board, at the above address. 
SUPPLEMENTARY information: Section 
571.7 of the Board’s Rules and 
Regulations for Insurance of Accounts 
(12 CFR 571.7), which sets forth the 
Board's Statement of Policy on conflicts 
of interest, states that the Board has a 
paramount interest in the prevention 
and elimination of conditions which 
adversely affect the interest of members 
of insured institutions, the soundness of 
such institutions, the provision of 
economical home financing for the 
nation, and the accomplishment of the 
other purposes of Title IV of the 
National Housing Act, as amended 
(§ 571.7 at paragraph (a)). Paragraph (b) 
of § 571.7 declares specifically that such 
adverse effects arise when there is a 
conflict between accomplishment of the 
purposes of Title IV and the personal 
financial interests of affiliated persons 
of insured institutions, and holds that 
such persons have a duty to avoid 
placing themselves in a position which 
could lead to a conflict or appearance of 
a conflict of interest. Section 571.7 
further provides that: 

• * * [T]he omission by the Board to 
specifically limit or prohibit other conflicts of 
interest should not be interpreted as tacit 
approval thereof. The Board or its 
Supervisory Agents will continue to examine 
those conflict-of-interest situations which are 
not specifically limited or prohibited under 
the regulations and will, when circumstances 
so warrant, take appropriate action to 
prevent, circumscribe or eliminate such 
situations. § 571.7(c) 

In 1976, the Board, in furtherance of its 
statutory responsibilities under Title IV, 
promulgated a series of regulations 
comprising the main body of its Conflict 
of Interest regulations. Section 563.43 of 
the Board’s Rules and Regulations for 
Insurance of Accounts (12 CFR 563.43) is 
one of those regulations, and restricts 


loan transactions that insured 
institutions or their subsidiaries may 
enter into with “affiliated persons,** a 
term defined in § 561.29 (12 CFR 561.29) 
and generally referring to an 
institution’s directors, officers and 
controlling persons and their families 
and businesses. Paragraph 563.43(b) 
limits the types of loans which may be 
made to such persons to loans on their 
personal residences, loans secured by 
savings accounts, and education and 
consumer loans, and in some cases 
places an additional restriction on the 
dollar amount of such loans. Paragraph 
(b) further requires that each such loan 
must be approved in advance by a 
majority of the institution’s board of 
directors (with the beneficiary not 
voting) with full disclosure of loan 
terms, including whether the loan is 
made on substantially the same terms, 
including interest rate and collateral, as 
those prevailing at the time on 
comparable loans to nonaffiliated 
persons. Finally, the board must justify 
any terms which are more favorable. 

Thus, at the present time the Board’s 
regulations do not prohibit institutions 
from making preferential loans to 
affiliated persons if the institution's 
disinterested board members are fully 
informed of the loan terms and the 
board provides in its approving 
resolution a justification for favorable 
terms. However, a staff memorandum 
issued in 1969 provided that interest 
rates on such loans could not be lower 
than the institution’s cost of deposits. In 
addition, there are no specific 
limitations on preferential loans to 
nonaffiliated persons. But this does not 
mean that preferential loans in 
compliance with § 563.43 are immune 
from consideration as possible conflicts 
of interest. As indicated in its Statement 
of Policy, the Board continuously 
examines situations that are not 
explicitly covered by the regulations, 
and has always reserved the right to 
take appropriate action to prevent or 
eliminate actions which may be 
detrimental to the purposes of Title IV. 

While the Board i9 confident that the 
personnel of the very large majority of 
insured institutions are constantly 
aware of the fiduciary duty owed to 
their institutions and their members, the 
Board believes that everyone, including 
the public, will be better served by more 
specific guidance on the granting of 
preferential loans. 

Further, the Board recognizes the 
intent of Congress, as expressed in 
Section 22(h)(2) of the Federal Reserve 
Act, as amended by Section 104, Title I 
of the Financial Institutions Regulatory 
and Interest Rate Control Act of 1978 
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(Pub. L. 95-630), applicable to 
commercial banks, that affiliated 
persons (directors, senior officers and 
controlling persons of financial 
institutions) should not be eligible for 
preferential loans from their financial 
institutions. The Board is therefore 
proposing similarly to prohibit the 
granting of preferential loans to 
affiliated persons (directors, officers, 
and controlling persons) of insured 
institutions. The Board is also taking 
this opportunity to propose a clarifying 
amendment to 12 CFR 561.32, the 
definition of “officer”. The amendment 
would codify interpretations of the 
present definition to make clear that the 
term relates to the policy-making 
function rather than the title a person 
may have. 

The Board is further proposing to 
restrict the types of preferential loans 
made to employees of insured 
institutions and subsidiaries, establish a 
maximum preferential interest rate 
allowance for such loans, and limit the 
preferential treatment to the term of 
employment. Finally, the Board is 
proposing to require that preferential 
loans to certain nonaffiliated persons be 
disclosed to the Board and, upon 
request, to the public. 

The Board is proposing these latter 
limitations and disclosure requirements, 
rather than prohibiting outright the 
granting of all preferential loan terms, 
because it can envision that certain 
preferences, such as those given as part 
of employment benefits, might be 
appropriate. Since loans are the 
institution’s “product”, the Board does 
not believe at this time that institutions 
should be precluded from offering 
“discounts” as do other businesses. 

The Board proposing to limit 
preferential interest rates granted by 
insured institutions to employees who 
are not affiliated persons, to a formula 
which has current relevance, builds in 
flexibility for changes in the mortgage 
market, and reflects what the Board 
understands to be most institutions’ 
current prudent practice. The proposal 
would limit the interest rate preference 
to one percent above the institution’s 
current cost of money. The Board 
contemplates issuance of a standard 
method of computation for determining 
“current” cost of money, and 
specifically solicits comments on 
appropriate methods of computation. * 

It is the Board’s understanding that a 
number of institutions justify favorable 
loan terms as part of an employment 
compensation package. Such benefits 
could amount to substantial sums over 
the course of a long-term loan, 
sometimes far exceeding appropriate 
compensation for services rendered 


during the course of a shorter 
employment period. Therefore, the 
Board proposes to codify a practice 
already engaged in by many institutions, 
which would limit the duration of such 
benefits to the period of the recipient’s 
employment. The Board specifically 
requests comment as to whether there 
are persons who regularly perform 
services for institutions, but are not 
technically employees, and who 
presently receive preferential loans as 
part of their compensation. 

In addition, the proposal would limit 
such lending to consumer-type loans, 
because the Board does not believe that 
this type of employment benefit is 
appropriately extended to investment or 
speculative activity. 

The Board believes that public 
disclosure of preferential loans to 
nonaffiliated persons other than 
employees would be beneficial, to 
discourage abuses which may result in 
unsafe financial conditions and to allow 
members to review the lending policies 
of their institutions. Disclosure would be 
made to district Federal Home Loan 
Banks, and be publicly available. 

Finally, the proposal would require 
institutions’ boards of directors to adopt 
written policies regarding the granting of 
preferential loans to nonaffiliated 
persons. 

The Board again emphasizes that 
compliance with the proposed 
regulations would not preclude scrutiny 
of specific loans or lending practices 
which may appear to involve conflict-of- 
interest problems. However, the Board 
believes that the existence of a 
regulation and uniform compliance with 
it will heighten industry awareness of 
the pitfalls of this area of activity, and 
will help to maintain the high degree of 
public confidence the savings and loan 
industry has always enjoyed. 

Accordingly, the Federal Home Loan 
Bank Board hereby proposes to amend 
Parts 561 and 563 of the Rules and 
Regulations for Insurance of Accounts 
by revising § 561.32, amending 
§ 563.43(b), and-adding a new § 563.43a, 
to read as set forth below. 

SUBCHAPTER D—RULES AND 
REGULATIONS FOR INSURANCE OF 
ACCOUNTS 

PART 561—DEFINITIONS 

1. Revise § 561.32 to read as follows: 

§561.32 Officer. 

The term “officer” means a person 
who participates or has authority to 
participate (other than in the capacity of 
a director) in any organization’s 
operating management, whether or not: 
(1) The officer has an official title, or (2) 


the officer is serving without salary or 
other compensation. The president, any 
vice president (unless such vice 
president does not actually participate 
in operating management), the secretary, 
the treasurer, the comptroller, or any 
other person performing similar 
functions, with respect to any 
organization, are considered officers. 

The term “officer” also includes the 
chairman of the board of directors if the 
chairman is authorized by the charter or 
by-laws of the organization to 
participate in its operating management 
or if the chairman in fact participates in 
such management. 

PART 563—OPERATIONS 

2. Amend the prefatory language in 
§ 563.43(b)(1) to read as follows (all of 
subparagraph (b)(1) is reprinted for the 
reader’s convenience): 

§ 563.43 Restrictions on loans and other 
investments involving affiliated persons. 

* • • * » 

(b) Restrictions concerning Joan 
transactions with affiliated persons. (1) 
No insured institution or subsidiary 
thereof may, either directly or indirectly, 
make a loan to any affiliated person of 
such institution or purchase such a loan, 
except for loans that (i) are made in the 
ordinary course of the business of such 
institution or subsidiary and do not 
involve more than normal risk of 
collectibility or present other 
unfavorable features, (ii) after (effective 
date of regulation] are made on 
substantially the same terms, including 
interest rate and collateral, as those 
prevailing at the time for comparable 
loans to members of the general public, 
and (iii) are the following types: 

(A) A loan secured by a single-family 
dwelling owned and occupied by the 
borrower as his/her principal residence; 

(B) Loans in the aggregate not 
exceeding $10,000 for constructing, 
adding to, improving, altering, repairing, 
equipping, or furnishing a single-family 
dwelling owned and occupied by the 
borrower as his principal residence; 

(C) A loan secured by a mobile home 
owned and occupied by the borrower as 
his/her principal residence; 

(D) Loans secured by savings 
accounts maintained by the affiliated 
person at the institution; 

(E) Loans in the aggregate not 
exceeding $10,000 for payment of 
educational expenses; and 

(F) Consumer loans in the aggregate 
not exceeding $10,000 (including any 
amounts borrowed under subdivision 
(B) of this subparagraph). 

With respect to loans covered by the 
exceptions in subdivisions (1) (iii) (A), 

(B), (C), (E), and (F) of this paragraph, 




Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Proposed Rules 


4363 


each loan must be approved in advance 
by a resolution duly adopted with full 
disclosure by at least a majority (with 
no director having an interest in the. 
transaction voting) of the entire board of 
directors of such institution or 
subsidiary. Full disclosure must include 
the terms, including interest rate and 
collateral, of the loan. 

• • « « * 

3. Add a new § 563.43a, to read as 
follows: 

§ 563.43a Preferential loans to 
nonaffiliated persons. 

(a) After [effective date of regulation), 
no insured institution or subsidiary 
thereof may, either directly or indirectly, 
grant to any nonaffiliated person a loan 
or other extension of credit on terms, 
including interest rate and collateral, not 
substantially the same as those 
prevailing at the time for comparable 
transactions entered into by the 
institution with members of the general 
public (“preferential loans*’), except as 
provided in this section. 

(b) Preferential loans may be made to 
employees of the institution or 
subsidiary, provided that: 

(1) They are types of loans listed in 
§ 563.43(b)(iii) (A) through (F) of this 
Part, 

(2) The interest rate charged is at least 
one percent above the institution’s 
current cost of funds (including all 
savings instruments and borrowings), 
except that loans on the security of 
savings accounts shall comply with 

§ 520.2(e) of this chapter, and 

(3) The institution or subsidiary limits 
the period of time during which the 
preferential terms will be extended to 
the duration of the employment. 

(c) Preferential loans granted after 
[the effective date of the regulation] to 
nonaffiliated persons other than 
employees, shall be reported on a 
quarterly basis to the Federal Home 
Loan Bank in the institution's district. 
Such reports shall also be made publicly 
available by the institution. Potential 
recipients of such loans shall be notified 
of the public disclosure requirement at 
the time the loan commitment is offered. 
The report shall contain the following 
information as to each such loan: 

(1) The person’s name, address, and 
occupation: 

(2) The amount of indebtedness: 

(3) The nature of the indebtedness and 
of the transaction in which it was 
incurred; 

(4) The rate of interest paid or charged 
thereon, if such interest rate were lower 
than the prevailing rate at the time; 

(5) Any other preferential terms 
granted; and 


(6) The cumulative pricipal amount of 
any other preferential loans outstanding 
from the institution to the person made 
after [the effective date of the 
regulation], and the dates such loans 
were made. 

(d) The institution’s board of directors 
shall, by resolution duly adopted by a 
majority of the full board, establish the 
class or classes of persons eligible for 
preferential loans, if any, and the 
reasons for the institution's policy of 
offering such loans and creating each 
such class. The resolution(s) shall be 
kept readily available for Board review. 

(Secs. 402, 403, 407, 48 Stat. 1256,1257,1260. 
as amended (12 U.S.C. 1725,1726,1730). Sec. 
5A, 47 Stat. 727, as amended by sec. 1, 64 
Stat. 256, as amended, sec. 17, 47 Stat. 736, as 
amended (12 U.S.C. 1425a, 1437). Sec. 5, 48 
Stat. 132, as amended (12 U.S.C. 1464). Reorg. 
Plan No. 3 of 1947,172 F.R. 4891, 3 CFR, 1943- 
48 Comp., p. 1071) 

By the Federal Home Loan Bank Board. 
James J. McCarthy, 

Acting Secretary. 

|FR Doc. 00-1976 Filed 1-21-80.8:45 am| 

BILLING CODE 6720-01-M 


FEDERAL TRADE COMMISSION 
16 CFR Part 419 

Games of Chance In the Food Retailing 
and Gasoline Industries 

agency: Federal Trade Commission. 

action: Publication of presiding officer’s 
report. 

summary: On October 19.1978, the 
Commission published in the Federal 
Register [43 FR 48654] Final Notice of 
the proposed trade regulation 
rulemaking proceeding. The Presiding 
Officer’s Report, required by the 
Commission’s rules of practice for 
rulemaking (16 CFR 1.13(f)) consists of 
his Summary and Conclusions relating 
to issues arising during the proceeding 
has been made public and placed on 
rulemaking record 215-19. 
date: The 60-day period which the rules 
of practice for rulemaking (16 CFR 
113(g)) provide for comment on both the 
Report by the Presiding Officer and a 
report of the staff (16 CFR 1.13(g)) will 
commence upon publication of this 
notice since the staff report has 
previously been made public and placed 
on the record. 

address: Copies of the Presiding 
Officer’s Report may be obtained by 
written request to Federal Trade 
Commission/SSD, Washington, D.C. 
20580. 


FOR FURTHER INFORMATION CONTACT: 

Denis E. Hynes, Presiding Officer, Office 
of the General Counsel, Federal Trade 
Commission, Washington, D.C. 20580, 
202-523-3421. 

SUPPLEMENTARY INFORMATION: A limited 
number of copies of the Presiding 
Officer's Report have been printed for 
distribution and requests for the Report 
should be filed in writing to the Federal 
Trade Commission, SSD,Washington, 
D.C. 20580. 

The Presiding Officer's Report has not 
been reviewed or adopted by either the 
Bureau of Consumer Protection or the 
Commisssion and its publication should 
not be interpreted as reflecting the 
present views of the Commission or any 
individual Commissioner. 

Issued: January 11,1980. 

Denis E. Hynes, 

Presiding Officer. 

(FR Doc 80-1902 Filed 1-21-80; 8:45 amj 

BILUNG CODE 6750-01-M 


16 CFR Part 454 

Advertising and Labeling of Protein 
Supplements Trade Regulation Rule 

agency: Federal Trade Commission. 
action: Publication of staffs summary 
of post record comments. 

summary: To facilitate review of the 
comments received concerning the 
proposed Advertising and Labeling of 
l^rotein Supplements Trade Regulation 
Rule, the staff summary of these 
comments is being placed on the public 
record. 

DATE: Effective December 28,1979. 
address: Requests for copies of the 
staff summary should be sent to Public 
Reference Branch, Room 130, Federal 
Trade Commission, 6th St. and 
Pennsylvania Ave., N.W., Washington, 
D.C. 20580. 

FOR FURTHER INFORMATION CONTACT: 

Karen E. Chandler, San Francisco 
Regional Office, Federal Trade 
Commission. 450 Golden Gate Ave., San 
Francisco, CA 94102. (415) 556-1270. 
SUPPLEMENTARY INFORMATION: On July 
25,1979, the notice of publication of the 
staff report on the proposed trade 
regulation rule regarding the advertising 
and labeling of protein supplements was 
published in the Federal Register, 44 FR 
43489. The publication of this report 
commenced the final 60-day public 
comments period on both the staff 
report and the Presiding Officer’s report 
provided for in § 1.13(h) of the 
Commission’s Rules of Practice. Two 
extensions of the post record comment 
period were granted by the Commission 
(44 FR 54730, 44 FR 62911). Post record 
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comments received on or before October 
31.1979 were accepted for the public 
record. To facilitate review of the 
comments received, the staff summary 
of these comments is being placed on 
the public record. Requests for copies of 
this summary should be sent to the 
Public Reference Branch. Room 130, 
Federal Trade Commission, 6th St. and 
Pennsylvania Ave., N.W., Washington, 
D.C. 20580. 

The Commission cautions all 
concerned that the staffs summary of 
post record comments has not been 
reviewed or adopted by the 
Commission, and that its publication 
should not be interpreted as reflecting 
the present views of the Commission, or 
any individual member thereof. 

Approved: 

Albert H. Kramer, 

Director, Bureau of Consumer Protection. 

(FR Doc. 80-1933 Filed 1-21-80.8:45 um) 

BILLING CODE 6750-01-M 


DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT 

Office of the Secretary 

24 CFR Part 201 

[Docket No. R-80-762] 

Congressional Waiver Request 

agency: Department of Housing and 
Urban Development. 
action: Notice of congressional waiver 
request under section 7(o)(4) of the 
Department of Housing and Urban 
Development Act. 

summary: Recently enacted legislation 
requires deferrals of the effective dates 
of HUD rules. The legislation, however, 
permits the Secretary to request waiver 
of the requirement in appropriate 
instances. This notice lists and briefly 
summarizes for public information a 
final rule with respect to which the 
Secretary is presently requesting waiver. 
FOR FURTHER INFORMATION CONTACT: 
Burton Bloomberg, Director, Office of 
Regulations, Office of General Counsel, 
451 7th Street, SW., Washington, D.C. 
20410: (202) 755-8207 (this is not a toll 
free number). 

SUPPLEMENTARY INFORMATION: 

Concurrently with issurance of this 
Notice, the Secretary is forwarding to 
the Chairman and Ranking Minority 
Members of both Congressional Banking 
Committees the final rule listed below. 
The purpose of the transmittal is to 
request waiver of the deferral of 
effective date for the final rule under 
section 7(o)(3) of the Department of 


HUD Act. A summary of the rulemaking 
document for which waiver has been 
requested is set forth below: 

24 CFR Part 201, Subpart B, Mobile 
Home Loans 

Final Rule—Changes in Permissible 
Loan Amounts for Mobile Home Loons 

Sec. 313 of the Housing and 
Community Development Amendments 
of 1979 amended the National Housing 
Act to permit increased loan amounts 
under HUD’s mobile home loan 
programs. This rule permits the 
following increases: (1) On a single-wide 
mobile home, the maximum loan amount 
is increased from $18,000 to $18,000 and 
the maximum maturity period remains 
the same: (2) On a double-wide mobile 
home, the maximum loan amount is 
increased from $24,000 to $27,000 and 
the maximum maturity period remains 
the same. This rule implements those 
statutory changes. 

Section 7(o) of the Department of 
HUD Act, 42 U.S.C. 3535(o), Section 324 
of the Housing and Community 
Development Amendments of 1978). 

Issued at Washington, D.C., January 16, 
1980. 

Moon Landrieu, 

Secretary, Department of Housing and Urban 
Development. 

(FR Doc. 80-1964 Filed 1-21-80. 8:45 om| 

BILLING COOE 42KMJ1-M 


DEPARTMENT OF THE TREASURY 
Internal Revenue Service 
26 CFR Part 31 
[LR-264-76] 

Withholding of Tax on Certain 
Payments of Gambling Winnings; 

Public Hearing on Proposed 
Regulations 

agency: Internal Revenue Service, 
Treasury. 

action: Public hearing on proposed 
regulations. 

summary: This document provides 
notice of a public hearing on proposed 
regulations relating to the withholding of 
tax on certain payments of gambling 
winnings. 

dates: The public hearing will be held 
on February 26,1980, beginning at 10:00 
a.m. Outlines of oral comments must be 
delivered or mailed by February 12, 

1980. 

address: The public hearing will be 
held in the I.R.S. Auditorium, Seventh 
Floor, 7400 Corridor, Internal Revenue 


Building, 1111 Constitution Avenue, 
N.W.. Washington, D.C. The outlines 
should be submitted to the 
Commissioner of Internal Revenue, Attn: 
CC:LR;T (LR-264-78), Washington, D.C. 
20224. 

FOR FURTHER INFORMATION CONTACT: 

George Bradley or Charles Hayden of 
the Legislation and Regulations 
Division, Office of Chief Counsel, 
Internal Revenue Service, 1111 
Constitution Avenue, N.W., Washington, 
D.C. 20224, 202-566-3935, not a toll-free 
call. 

SUPPLEMENTARY INFORMATION*. The 

subject of the public hearing is proposed 
regulations under section 3402 of the 
Internal Revenue Code of 1954. The 
proposed regulations appeared in the 
Federal Register for Thursday, 

November 15,1979, at page 65777 (44 FR 
65777). 

The rules of § 601.601(a)(3) of the 
“Statement of Procedural Rules” (26 
CFR Part 601) shall apply with respect to 
the public hearing. Persons who have 
submitted written comments within the 
time prescribed in the notice of 
proposed rulemaking and also desire to 
present oral comments at the hearing on 
the proposed regulations should submit 
an outline of the comments to be 
presented at the hearing and the time 
they wish to devote to each subject by 
February 12,1980. Each speaker will be 
limited to 10 minutes for an oral 
presentation exclusive of time consumed 
by questions from the panel for the 
Government and answers to these 
questions. 

Because of controlled access 
restrictions, attendees cannot be 
admitted beyond the lobby of the 
Internal Revenue Building until 9:45 a.m. 

An agenda showing the scheduling of 
the speakers will be made after outlines 
are received from the speakers. Copies 
of the agenda will be available free of 
charge at the hearing. 

This document does not meet the 
criteria for significant regulations set 
forth in paragraph 8 of the Treasury 
Directive appearing in the Federal 
Register for Wednesday, November 8, 
1978. 

By direction of the Commissioner of 
Internal Revenue. 

Robert A. Bley, 

Director, Legislation and Regulations 
Division. 

(FR Doc 80-1688 Filed 1-17-80:9:25 *tn| 

BILLING CODE 4830-01-M 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 52 
[FRL 1396-4] 

State and Federal Orders Revising the 
State Implementation Plan 
agency: U.S. Environmental Protection 
Agency. 

action: Proposed rulemaking: proposed 
disapproval of revisions to State 
implementation plan. 

summary: U.S. Environmental 
Protection Agency (USEPA) proposes to 
disapprove certain variances and 
enforcement orders submitted by the 
Illinois Environmental Protection 
Agency (IEPA) as revisions to the State 
Implementation Plan (SIP). On April 3, 
1979, the Illinois Environmental 
Protection Agency submitted the 
following orders or variances as 
revisions to the Illinois State 
Implementation Plan. PCB 76-124 IEPA 
v. Granite City Steel Division of 
National Steel Corporation; PCB 78-41 
IEPA v. Cargill, Inc.; PCB 76-242 IEPA 
and Citizens for Better Environment v. 
Interlake, Inc . (U.S. v. Interlake, Inc., 

No. 76C3599; No. S-CIV-76-6141 U.S. v. 
City of Springfield (City of Springfield v. 
Illinois Pollution Control Board, No. 
13748); PCB 78-210 PPG Industries, Inc , 
v. IEPA; and PCB 77-145 Central Illinois 
Public Service Company (Newton 
Station) v. IEPA. None of these 
variances or orders which were 
submitted as SIP revisions contained a 
demonstration that approval of these 
variances and orders as SIP revisions 
would protect the National Ambient Air 
Quality Standards (NAAQS). Without 
such a demonstration USEPA is unable 
to determine if the Orders meet the 
requirements of the Clean Air Act, 42 
U.S.C. 7410. USEPA is therefore 
proposing disapproval of these 
variances and orders as revisions to the 
Illinois State Implementation Plan. The 
purpose of this notice is to invite public 
comment on USEPA’s proposed 
disapproval of the orders and variances 
as SIP revisions. 
date: Written comments on this 
proposed disapproval of revisions to the 
Illinois SIP must be received on or 
before February 21,1980. 
addresses: Address comments to: Gary 
Gulezian, Acting Cheif, Regulatory 
Analysis Section, Air Programs Branch 
Region V, U.S. Environmental Protection 
Agency, 230 South Dearborn Street, 
Chicago, Illinois 60604, (312) 886-6053. 
The variances, enforcement orders and 
public comments received in response to 
this notice may be inspected and copied 


(for appropriate charges) at the above 
address during normal business hours or 
at: Illinois Environmental Protection 
Agency, 2200 Churchill Road, 

Springfield, Illinois 62706. 

FOR FURTHER INFORMATION CONTACT: 
Gary Gulezian, Acting Chief, Regulatory 
Analysis Section, Air Programs Branch 
Region V, U.S. Environmental Protection 
Agency, 230 South Dearborn Street, 
Chicago, Illinois 60604, (312) 886-6053. 
SUPPLEMENTARY INFORMATION: On April 
3,1979, Illinois Environmental Protection 


Agency submitted certain variances and 
enforcement orders containing 
compliance schedules which extended 
beyond June 30.1979, to USEPA as 
revisions to the Illinois State 
Implementation Plan. Copies of these 
variances and court orders were 
contained in Volume 8 of the April 1, 
1979 draft of the Illinois State 
Implementation Plan which ws 
subsequently submitted to USEPA. The 
enforcement orders and the variances 
are described briefly as follows: 


No. and trllo 


Effect of order, decree. Rules affected 

or stipulation 


PC8 76-124—IEPA v. Grande City Steel Division of National Granite City Steel given until Jan. 1, 1980 
Steel Corp. to complete compliance program for its 

coke ovens. 

PCB 78-41, IEPA v. Cargill, Inc...--— Cargill given until Dec. 31. 1979 to com¬ 

plete its compliance program for odor 
control. 

PCB 76-242—IEPA and Citizens for a Better Environment v. Compliance schedule set for Interlake rurv 
Interfake. Inc. (United States v. Inlertako, Inc.. No. rung until August 1980. 

76C3599). 

No. S-CIV-76-0141—United States v. City of Springfield v. City given until Oct. 1, 1980 to complete 
Illinois Pollution Control Board, No. 13748. its compliance program. 

PCB 78-210—PPG Industries, Inc. v. IEPA.—. PPG given 5 years from startup of its float 

glass plant to comply with rule 203(a). 

PCB 77-145—Central Illinois Public Service Co. (Newton CIPS granted an extension until Nov. 3. 
Station) v. IEPA. 1979 for completion of a compliance 

program for the emission of S02 at its 
Newton Station. 


102, 202(b), 203(a) 

103(a), 103(b) 

202(b). 202(c)(3) 
203(d)(5)(b)(w) 

204(a)(1) 

203(a) 

204(a)(1) 


The above enforcement orders and 
variances which were submitted as SIP 
revisions did not include a 
demonstration that approval of these 
orders or variances as SIP revisions 
would protect the National Ambient Air 
Quality Standards. Without such a 
demonstration USEPA is unable to make 
a determination as to whether or not 
these variances or enforcement orders 
meet the SIP revision requirements 
found in Section 110(a)(2) of the Clean 
Air Act. USEPA proposes, therefore, to 
disapprove the request of the Illinois 


Environmental Protection Agency to 
include these variances and 
enforcement orders as revisions to the 
Illinois State Implementation Plan. 

Interested persons are invited to 
submit written comments on this 
proposed action. 

(42 U.S.C. 7410(3)(A)) 

Dated: January 11,1980. 

John McGuire, 

Regional A dministrator. 

(FR Doc. 80-1887 Tiled 1-21-80: 8:45 am) 

BILUNG CODE 6560-01-M 


FEDERAL COMMUNICATIONS 
COMMISSION 

47 CFR Part 67 
[Docket No. 21263] 

Integration of Rates and Services for 
the Provision of Communications by 
Authorized Common Carriers Between 
the U.S. Mainland and Hawaii, Alaska, 
and Puerto Rico; Joint Board Meeting 

agency: Federal Communications 
Commission. 

action: Order scheduling meeting. 

summary: The Federal-State Joint Board 
convened in this proceeding has 
scheduled an open meeting at which 
interested persons may make oral 


presentations on what changes, if any, 
should be made to the NARUC-FCC 
Separations Manual to make it 
applicable to Hawaii. The Joint Board 
also has scheduled an open staff 
meeting to clarify the technical record. 
DATES: Joint Board Meeting February 7, 
1980. Staff Meeting February 5,1980. 
Notices of Intent to participate in each 
meeting to be Filed no later than January 
30.1980. 

ADDRESSES: Send Notices of Intent to 
participate to: Federal Communications 
Commission, 1919 M Street, NW.. 
Washington, D.C. 20554. The meeting 
will be held in the Mauka Ballroom, 
Convention Center, Hyatt Regency 
Hotel, 2424 Kalakaua Avenue, Honolulu, 
Hawaii. 
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FOR FURTHER INFORMATION CONTACT: 

Francis L Young, Room 528, (202) 632- 
3772. 

In the matter of integration of rates 
and services for the provision of 
communications by authorized common 
carriers between the United States 
Mainland and Hawaii, Alaska, and 
Puerto Rico/Virgin Islands. 

Order 

Adopted: January 11, I960. 

Released: January 14.1980. 

By the Chief, Common Carrier Bureau. 

1. The Federal-State Joint Board 
convened in this proceeding received 
oral presentations on July 25,1979, in 
Anchorage, Alaska, on the question of 
what changes, if any, should be made to 
the existing Separations Manual to 
make it applicable to Alaska. The Joint 
Board now believes that a similar 
opportunity for oral presentations on 
what changes, if any, should be made to 
the Separations Manual to make it 
applicable to Hawaii will facilitate the 
Joint Board’s decision making process. 

In order to provide equal access to 
parties concerned with the Hawaii 
question, the Joint Board further 
believes that such presentations be 
made in the most directly affected 
jurisdiction. Therefore a Joint Board 
meeting will be held in Honolulu, 

Hawaii, at 9:30 AM on February 7,1980 
at which the parties and all interested 
persons will be afforded the opportunity 
to make oral presentations to the Joint 
Board on the matter before it. In 
addition, the Joint Board recognizes that 
immediate implementation of the 
existing Separations Manual or any 
changes thereto may result in adverse 
economic impact on the parties through 
its potential application to settlements. 
While the settlements question is not 
before the Joint Board, the Joint Board 
believes it should provide the 
opportunity to the parties to advocate 
appropriate transition proposals. The 
Joint Board believes that reviewing such 
transition proposals will enable it to 
prepare a recommended decision which 
could be adopted by the Commission in 
an expeditious manner. Therefore, the 
parties are invited to address what 
transition plan, if any, should be 
incorporated in the Joint Board’s 
recommended decision. 

2. The Joint Board staff has reviewed 
and analyzed the filings of the parties 
including the responses to the Board’s 
data requests. The staff believes that the 
filings continue to present numerous 
technical questions requiring 


clarification or exemplification. The 
staff 8 concerns relate to both Alaska 
and Hawaii, and it desires to address 
technical concerns as to both 
jurisdictions in a single meeting. In 
addition, it is noted that the Alaska 
long-lines carrier has previously 
indicated its desire to meet with the 
staff to clarify any outstanding matters. 
Therefore, the Joint Board has instructed 
the staff to meet with the parties in an 
open meeting to discuss the data 
submitted in this proceeding. To 
facilitate the conduct of this meeting, a 
written notification of the parties’ 
intention to participate at this meeting 
should be filed no later than January 30, 
1980. 

3. Accordingly, it is ordered: 

(a) That oral presentations on the 
matters set forth in paragraph 1 
pertinent to Hawaii shall be made 
before the Joint Board on February 7, 
1980, at 9:30 AM in the Mauka Ballroom, 
Convention Center, Hyatt Regency 
Hotel, 2424 Kalakaua Avenue. Honolulu, 
Hawai. 

(b) That, subject to the filing of 
written notice to appear and participate 
no later than January 30,1980, the 
parties are authorized to make oral 
presentations as follows: Bell System 
Companies, 45 minutes: Hawaiian 
Telephone Company, 45 minutes; and 
State of Hawaii, 45 minutes. 

(c) The above parties may reserve 
part of their time for rebuttal. 

(d) All other interested parties who 
wish to appear shall be authorized ten 
minutes each upon filing of a written 
notice to appear and participate no later 
than January 30,1980 with the Secretary, 
Federal Communications Commission. 
Washington, D.C. 20554. 

4. It is further ordered, That the staff 
shall hold the open meeting described in 
paragraph 2 at 9:00 AM on February 5, 
1980, in the Conference Room. 
Department of Attorney General, State 
Capitol, Room 405, 415 S. Beretania 
Street, Honolulu, Hawaii. 

5. It i9 further ordered. That parties 
intending to participate in the staff 
meeting shall file a written notice of 
their intent to participate in that meeting 
no later than January 30,1980. 

Federal Communications Commission. 

Philip L. Verveer, 

Chief, Common Carrier Bureau. 

|FR Doc. 0O-1 M2 Filed 1-21-00:0:45 amj 

BILLING CODE 6712-01-M 


U.S. DEPARTMENT OF COMMERCE 

National Oceanic and Atmospheric 
Administration 

50 CFR Part 230 

Taking of Bowhead Whales by Indians, 
Aleuts, or Eskimos for Subsistence 
Purposes 

agency: National Marine Fisheries 
Service. National Oceanic and 
Atmospheric Administration, 

Department of Commerce. 

ACTION: Proposed rulemaking. 

SUMMARY: At its 31st Annual Meeting 
held in London on July 9-13,1979, the 
International Whaling Commission (the 
“IWC") adopted an amendment to the 
Schedule of the International 
Convention for the Regulation of 
Whaling (the “Convention”) which 
established a quota for the taking of the 
Bering Sea stock of bowhead whales for 
calendar year 1980 of 18 landed or 26 
struck, whichever occurs first. Under the 
rules of procedure of the IWC, the 
Schedule of the Convention containing 
the 1980 quota became effective on 
October 24,1979. 

On April 3,1979, the National Oceanic 
and Atmospheric Administration 
“NOAA’’ promulgated regulations under 
the Whaling Convention Act of 1949,16 
U.S.C. 916 et seq. (the “Act”), which 
allocated the then available 1979 quota 
among the nine Alaskan villages which 
engage in subsistence whaling (44 FR 
5916, amended (October 17,1979, 44 FR 
59911). Those regulations expired 
December 31,1979. These proposed 
rules are to implement the 1980 
management program. 

DATES: Comments jnay be submitted on 
or before March 4,1980. 

ADDRESS: Assistant Administrator for 
Fisheries. National Marine Fisheries 
Service, National Oceanic and 
Atmospheric Administration, 
Washington, D.C. 20235. 

FOR FURTHER INFORMATION CONTACT*. 

Dr. William Aron, Director. Office of 
Marine Mammals and Endangered 
Species, National Marine Fisheries 
Service, Washington, D.C. 20235, 
telephone: (202) 634-7461. 
SUPPLEMENTARY INFORMATION: Prior to 
1977, the IWC Schedule exempted the 
Native subsistence harvest of bowhead 
whales from its otherwise total 
prohibition on the hunting of bowheads. 
In 1977, the IWC removed that 
exemption and established a 1978 quota 
of 12 landed or 18 struck, subsequently 
modified to 14 landed or 20 struck, 
whichever occurred first. Annual quotas 
have been established in subsequent 
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years; 18 landed or 27 struck, for 
calendar year 1979, and 18 whales 
landed or 26 struck for calendar year 
1980. 

Regulations in effect during 1978 and 
1979 allocated the available.quotas to 
nine whaling villages. There is no 
substantive differences between the 
regulations established for 1979 and 
those proposed for 1980. One less strike 
is available for 1980, which based on 
historical records, will be subtracted 
from the allocation given to Nuigsut. 
NOAA considered adding a provision 
this year relating to proscriptions on the 
export or sale in interstate commerce of 
whale meat, but concluded that such a 
provision was unnecessary in light of 
the proscriptions contained in the 
Endangered Species Act, 16 U.S.C. 1531- 
1543. 

In order to assure participation from 
those members of the public sector 
affected by the proposed regulations, 
NOAA will issue a press release 
announcing the publication of the 
proposed regulations and will also send 
copies of the proposed regulations 
directly to the Alaska Eskimo Whaling 
Commission, the village councils of 
Savoonga, Gambell. Wales, Kivalina, 
Point Hope, Wainwright, Barrow, 
Kaktovik, and Nuigsut, and to U.S. 
conservation organizations. 

Since final regulations must be 
published in time to allow field 
personnel an opportunity to implement 
the regulations before the beginning of 
the spring bowhead hunt, it is not 
possible to provide the 60 day comment 
period for significant regulations 
proposed by Executive Order 12044. 
Therefore, the Administrator of NOAA 
has approved reducing this comment 
period to 45 days. 

Note.—The Department of Commerce has 
determined that no environmental impact 
statement needs to be prepared in connection 
with these regulations. The National Marine 
Fisheries Service has determined that this 
document does not contain a major proposal 
requiring preparation of a regulatory analysis 
under Executive Order 12044. 

A Final Environmental Impact 
Statement (FEIS). October 1977, a Final 
Supplement to the FEIS, March 1979, 
prepared on the 1979 regulations, and an 
Environmental Assessment of the 
proposed 1980 regulations are available 
upon request. 

1. 50 CFR Part 230 is proposed to be 
amended by revising § 230.10(b) to read 
as follows: 

§ 230.10 Licenses and scientific permits. 
***** 

(b) No permit or license shall be 
issued except as provided in § 230.13 
and §§ 230.70 through 230.77. Licenses 


issued under § 230.73 shall be governed 
solely by the requirements of §§ 230.70 
through 230.77. 

2. 50 CFR Part 230 is proposed to be 
amended by revising § § 230.70-230.77 
and the undesignated center heading to 
read as follows: 

Subsistence 

230.70 General. 

230.71 Definitions. 

230. 72 Prohibited Acts. 

230. 73 Licenses and Certificates of 
Inclusion. 

230.74 Quotas. 

230. 75 Salvage of Stinkers. 

230. 76 Reporting by Whaling Captains. 

230.77 Penalties. 

Authority: Whaling Convention Act (WCA 
10 U.S.C. 916a-l). 

Subsistence 

§ 230.70 General. 

The provisions of § 5 230.70 through 
230.77, which govern subsistence 
whaling for bowhead whales, shall 
expire on December 31,1980. 

§230.71 Definitions. 

(а) As used in §§ 230.70 through 230.77 
of this Part 230: 

(1) "Assistant Administrator" means 
the Assistant Administrator for 
Fisheries of the National Oceanic and 
Atmospheric Administration; 

(2) "Bowhead" means a whale of the 
Bering Sea stock of bowhead whales, 
BaJaena mysticetus; 

(3) "Calf* means any bowhead which 
is less than 21 feet in length as measured 
from the point of the upper jaw and the 
notch between the tail flukes; 

(4) "Landing" means bringing a 
bowhead or any part9 thereof onto the 
ice or land in the course of whaling 
operations; 

(5) "Whaling captain" or "captain" 
means any Indian, Aleut, or Eskimo 
domiciled in a whaling village who is in 
charge of a vessel and a whaling crew; 

(б) "Stinker" means a dead unclaimed 
bowhead found upon a beach, stranded 
in shallow water, or floating at sea; 

(7) "Strike" means hitting a bowhead 
with a harpoon, lance, or explosive dart; 

(8) "Whaling" means the hunting, 
striking, harassing, killing, or landing of 
bowheads, but does not include the 
salvage or processing of any stinker; 

(9) "Whaling crew" means those 
persons under the control of a captain, 
who collectively participate as a unit in 
whaling; 

(10) "Whaling village" means any of 
the villages of Gambell, Savoonga, 
Wales, Kivalina, Point Hope, 
Wainwright Barrow, Nuigsut, and 
Kaktovik in the State of Alaska; and 

(11) "Wasteful manner" means a 
method of whaling which is not likely to 


result in the landing of a struck 
bowhead or which does not include all 
reasonable efforts to retrieve the 
bowhead. 

§ 230.72 Prohibited acts. 

(a) No person shall engage in whaling 
except a whaling captain licensed 
pursuant to § 230.73 or a member of a 
whaling crew under the control of a 
captain. 

(b) No whaling captain shall engage in 
whaling for any calf or any bowhead 
whale accompanied by a calf. 

(c) No whaling captain shall engage in 
whaling in a wasteful manner. 

(d) No whaling captain shall engage in 
whaling without an adequate crew or 
without adequate supplies and 
equipment. 

(e) No person may receive money for 
participation in native subsistence 
whaling. 

(f) No whaling captain shall continue 
to whale after, (1) the quota set forth in 
§ 230.74 for his village of domicile is 
reached, or (2) the license under which 
he is whaling is suspended as provided 
in § 230.73(b), or (3) the Assistant 
Administrator has declared that the 
whaling season is closed pursuant to 

§ 230.74(c). 

(g) No whaling captain shall claim 
domicile in more than one whaling 
village. 

(h) No person may salvage a stinker 
without complying with the provisions 
of § 230.75. 

(i) No whaling captain shall engage in 
whaling with a harpoon, lance, or 
explosive dart which does not bear a 
permanent distinctive mark identifying 
the captain as the owner thereof. 

§230.73 Licenses. 

(a) A license is hereby issued to 
whaling captains. 

(b) The Assistant Administrator may 
suspend the license of any whaling 
captain who fails to comply with these 
regulations. 

§ 230.74 Quotas. 

(а) During the calendar year 1980, the 
quota for bowheads is allocated among 
whaling villages as follows: 

(1) Savoonga—2 whales landed or 3 
struck, whichever occurs first; 

(2) Gambell—2 whales landed or 3 
struck, whichever occurs first; 

(3) Wales—1 whale landed or 1 
struck, whichever occurs first; 

(4) Kivalina—1 whale landed or 2 
struck, whichever occurs first; 

(5) Pt. Hope—2 whales landed or 3 
struck, whichever occurs first; 

(б) Wainwright—2 whales landed or 3 
struck, whichever occurs first; 

(7) Barrow—5 whales landed or 7 
struck, whichever occurs first; 
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(8) Kaktovik—2 whales landed or 3 
struck, whichever occurs first; 

(9) Nuigsut—1 whale landed or 1 
struck, whichever occurs first; 

(b) When the number of bowheads 
struck or landed by whaling captains 
domiciled in a whaling village equals 
the quota for such whaling village as set 
forth in paragraph (a) of this section, 
whaling by all captains domiciled in 
that whaling village shall cease. All 
license holders shall be notified 
promptly by the Assistant Administrator 
for Fisheries using all reasonable means 
of communication. Licenses held by 
whaling captains domiciled in a whaling 
village which has reached its quota shall 
not be valid after the quota for that 
whaling village has been reached. 

(c) The Assistant Administrator for 
Fisheries shall monitor the bowhead 
whale hunt and keep tally of the number 
of bowheads landed and struck. When 
the number of bowhead whales landed 
or struck reaches the sum total of the 
village allocations set forth in 

§ 230.74(a), the Assistant Administrator 
for Fisheries may declare that the 
whaling season is closed and there shall 
be no further whaling during the 
calendar year 1980. Closure shall 
become effective upon receipt by the 
Federal Register of notice by the 
Assistant Administrator for Fisheries 
that the season has been closed 
pursuant to this regulation. 

(d) If for any reason the landing or 
struck quota for whaling villages is not 
reached, the part of the quota which 
remains may be reassigned by the 
Assistant Administrator to a second 
whaling village: Provided, That if any 
other whaling village has exceeded its 
quota, the Assistant Administrator shall 
not reassign the quota if he determines 
that it is likely to result in the total 
number of whales landed or struck 
exceeding the bowhead quota then in 
effect under the Schedule of the 
International Convention for the 
Regulation of Whaling. In making such 
reassignment, the Assistant 
Administrator shall consult with 
representatives of as many whaling 
villages as time reasonably permits. 

§ 230.75 Salvage of stinkers. 

(a) Any person salvaging a stinker 
shall submit to the Assistant 
Administrator or his representative an 
oral or written report describing the 
circumstances of the salvage within 12 
hours of such salvage. He shall provide 
promptly to the Assistant Administrator 
or his representative each harpoon, 
lance, or explosive dart found in or 
attended to the stinker. The device shall 
be returned to the owner thereof 


promptly unless it is retained as 
evidence of a possible violation. 

(b) There shall be a rebuttable 
presumption that a stinker has been 
struck by the captain whose mark 
appears on the harpoon, lance, or 
explosive dart found in or attached 
thereto, and, if no strike has been 
reported by such captain, such strike 
shall be deemed to have occurred at the 
time of recovery of the device. 

§ 230.76 Reporting by whaling captains. 

(a) A representative of the Assistant 
Administrator may request each 
whaling captain licensed pursuant to 

§ 230.73 to provide written statement of 
his name and village of domicile and a 
description of the distinctive marking to 
be placed on each harpoon, lance and 
explosive dart. Representatives of the 
Assistant Administrator may provide 
each captain with a form approved by 
the Assistant Administrator to facilitate 
reporting under this paragraph. 

(b) Each whaling captain shall provide 
to appropriate representatives, on 
request, an oral or written report of 
whaling activities including but not 
limited to the striking, attempted 
striking, or landing of a bowhead whale 
and where possible, specimens from 
landed whales. The Assistant 
Administrator is authorized to provide 
technological assistance to facilitate 
prompt reporting and collection of 
specimens from landed whales, 
including but not limited to ovaries, ear 
plugs, and baleen plates. The report 
shall include at least the following 
information: 

(1) The number, dates, and locations 
of each strike, attempted strike, or 
landing; 

(2) The length (as measured from the 
point of the upper jaw and the notch 
between the tail flukes), the extreme 
width of the flukes, and the sex of the 
bowhead(s) landed; 

(3) The length and sex of a fetus, if 
present in a landed bowhead whale; 

(4) An explanation of circumstances 
associated with the striking or 
attempted striking of any bowhead 
whale not landed; and (5) The number of 
bowhead whales sighted by the whaling 
captain or any member of the whaling 
crew. 

§230.77 Penalties. 

Any person who whales in 
contravention of these regulations, or 
violates any other provision of the 
Whaling Convention Act shall be 
subject to the penalties set forth in 16 
U.S.C. 916e and 916f, and any other 
penalties provided by law. 


Dated: January 8.1980. 

Terry L. Leitzell, 

Assistant Administrator for Fisheries, 
National Marine Fisheries Service. 

|FR Doc. 80-1982 Filed 1-21-80: 8:45 am} 

BILLING CODE 3510-22-M 
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CIVIL AERONAUTICS BOARD 
(Docket No. 37009) 

Trans World Airlines, Inc., Discount 
Fare Advertising Enforcement 
Proceeding; Hearing 

Notice is hereby given that a hearing 
in the above-entitled matter is assigned 
to be held on February 21,1980, at 10:00 
a.m. (local time) in Room 1003, Hearing 
Room C, Universal Building North, 1875 
Connecticut Avenue NW., Washington, 
DC, before Administrative Law Judge 
William H. Dapper. 

Dated at Washington. D.C.. January 16, 
1980. 

William H. Dapper, 

Administrative Law Judge. 

[FR Doc. 00-1943 Filed 1-21-00. 0:45 am| 

BILLING CODE 6320-01-M 


COMMISSION ON CIVIL RIGHTS 

New York Advisory Committee; 

Agenda and Notice of Open Meeting 

Notice is hereby given, pursuant to the 
provisions of the Rules and Regulations 
of the U.S. Commission on Civil Rights, 
that a planning meeting of the New York 
Advisory Committee (SAC) of the 
Commission will convene at 4:30 p.m. 
and will end at 7:00 p.m., on February 
15,1980, at the Phelps Stokes Fund, 10 
East 86th Street, New York, New York. 

Persons wishing to attend this open 
meeting should contact the Committee 
Chairperson, or the Eastern Regional 
Office of the Commission, 26 Federal 
Plaza, Room 1639, New York, New York 
10007. 

The purpose of this meeting is the 
New York State Advisory Committee 
Housing Proposal-Census subcommittee 
report. 

This meeting will be conducted 
pursuant to the provisions of the Rules 
and Regulations of the Commission. 


Dated at Washington. D.C., January 16. 
1980. 

Thomas L. Neumann, 

Advisory Committee Management Officer. 

|FR Doc. 80-1970 Filed 1-21-00; 8:45 am| 

BILLING CODE 6335-01-M 


Rhode Island Advisory Committee; 
Agenda and Notice of Open Meeting 

Notice is hereby given, pursuant to the 
provisions of the Rules and Regulations 
of the U.S. Commission on Civil Rights, 
that a planning meeting of the Rhode 
Island Advisory Committee (SAC) of the 
Commission will convene at 5:00 p.m. 
and will end at 7:00 p.m., on February 
13,1980, at Brown University, Third 
World Center, 155 Angell Street, 
Providence, Rhode Island. 

Persons wishing to attend this open 
meeting should contact the Committee 
Chairperson, or the New England 
Regional Office of the Commission, 55 
Summer Street, 8th Floor, Boston, 
Massachusetts 02110. 

The purpose of this meeting is 
conference planning and review of 
developments rehiring of census 
enumerators. 

This meeting will be conducted 
pursuant to the provisions of the Rules 
and Regulations of the Commission. 

Dated at Washington, D.C., January 16. 
1980. 

Thomas L. Neumann, 

Advisory Committee Management Officer. 

(FR Doc. 80-1977 Filed 1-21-80; 0.45 amj 

BILLING CODE 6335-01-M 


DEPARTMENT OF COMMERCE 

Economic Development 
Administration 

Petitions by Producing Firms for 
Determinations of Eligibility To Apply 
for Trade Adjustment Assistance 

Petitions have been accepted for filing 
from the following firms: (1) Scott 
Designs, Inc. 901 Watson Avenue, 
Madison, Wisconsin 53713, producer of 
sewn products (accepted January 3, 
1980); (2) Seal Glove Manufacturing, 

Inc., 523 East North Street, Millersburg, 
Pennsylvania 17061, producer of gloves, 
aprons, bags and pads (accepted 
January 3,1980); (3) Joseph Pickard’s 
Sons Company. Keysone & Benner 
Streets, Philadelphia, Pennsylvania 
19135, producer of spring steel (accepted 


January 3,1980); (4) Andmore 
Sportswear Corporation, 21 Minisink 
Avenue, Port Jervis, New York 12771, 
producer of men’s and women’s 
swimwear; children's blouses, skirts and 
vests (accepted January 3,1980); (5) 

Lime Products Corporation, P.O. Box 
357, Union, Maine 04862, processors of 
crushed & ground limestone (accepted 
January 3,1980); (6) Ay-Won Belt 
Manufacturing Cororation, 41 East 11th 
Street, New York, New York 10003, 
producer of men’s and boys’ belts 
(accepted January 4,1980); (7) Davis 
Industries, Inc., Route 1. Box 2, Dermott, 
Arkansas 71638, producer of women’s 
blouses, skirts, pants, dresses and 
jackets; men’s shirt9; and jogging suits 
(accepted January 7,1980): (8) Injection 
Footwear Corporation, 8730 N. W. 36th 
Avenue, Miami, Florida 33147, producer 
of footwear for men, women, and 
children (accepted January 7,1980): (9) 
Bank Village Sportswear. Inc., 
Professional Building, New Ipswich, 

New Hampshire 03071, producer of 
women’s tops, skirts, jackets and pants 
(accepted January 7,1980); (10) Felsco. 
Inc., 116 East 16th Street, New York, 
New York 10003, producer of 
accessories for women’s body support 
garments (accepted January 9,1980); (11) 
Woodcrafters Novelty Company, Inc., 
P.O. Box 97. Waynesville, North 
Carolina 28786, producer of decorative 
wood accessories (accepted January 9, 
1980); (12) Roseville Garment Company. 
Inc., 900 Passaic Avenue. East Newark. 
New Jersey 07029, producer of women’s 
slacks and skirts (accepted January 9, 
1980; (13) Hel-Gard Knitting Mills, Inc., 
750 Onderdonk Avenue, Ridgewood, 
New York 11227, producer of women's 
sweaters (accepted January 10,1980); 
(14) ATR Coil Company, Inc., 210 West 
Allen Street, Bloomington, Indiana 
47401, producer of electronic coils 
(accepted January 11,1980); (15) Lynn 
Heel Company, Inc., 260 Broad Street, 
Lynn, Massachusetts 01901, producer of 
shoe heels (accepted January 11,1980); 
(16) Artway, Ltd., 6401 West 65th Street, 
Bedford Park, Illinois 60638, producer of 
bathroom curtains (accepted January 14, 
1980); (17) Brotherhood Corporation. 
North Street, Washingtonville, New 
York 10992, producer of wine (accepted 
January 14,1980); (18) Davina Lingerie 
Corporation, 630 Broadway, New York, 
New York 10012, producer of women's 
sleepwear (accepted January 14,1980); 
(19) Geo. Moser Leather Company, P.O. 




















4370 


Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Notices 


Box 170, New Albany, Indiana 47150, 
producer of leather (accepted January 
14,1980); (20) International Optics, Inc., 
100 Boxart Street, Rochester. New York 
14612 producer of molds and lenses for 
eyeglasses (accepted January 14,1980); 
(21) Janet Knitting Mills, Inc., 155 Van 
Wagenen Avenue, Jersey City, New 
Jersey 07306, producer of women’s and 
children’s sweaters (accepted January 
14,1980); (22) Lloyd Davis Shoe 
Company, Inc., 360 Route 16, 
Somersworth, New Hampshire 03878, 
producer of women's footwear 
(accepted January 14,1980); (23) Max 
Rubin Industries, 113 West North 
Avenue, Baltimore, Maryland 21201, 
producer of men’s suits and sportcoats 
(accepted January 14,1980); (24) 
Rendezvous Industries, 704 North Wells 
Street. Chicago, Illinois 60610, producer 
of sheepskin coats (accepted January 14, 
1980). 

The petitions were submitted 
pursuant to Section 251 of the Trade Act 
of 1974 (Pub. L. 93-618) and Section 
315.23 of the Adjustment Assistance 
Regulations for Firms and Communities 
(13 CFR Part 315). 

Consequently, the United States 
Department of Commerce has initiated 
separate investigations to determine 
whether increased imports into the 
United States of articles like or directly 
competitive with those produced by 
each firm contributed importantly to 
total or partial separation of the firm's 
workers, or threat thereof, and to a 
decrease in sales or production of each 
petitioning firm. 

Any party having a substantial 
interest in the proceedings may request 
a public hearing on the matter. A 
request for a hearing may be received 
by the Chief, Trade Act Certification 
Division, Economic Development 
Administration, U.S. Department of 
Commerce, Washington, D.C. 20230, no 
later than the close of business of the 
tenth calendar day following the 
publication of this notice. 

Charles L. Smith, 

Acting Chief, Trade Act Certification 
Division, Office of Eligibility and Industry 
Studies . 

[FR Doc. 80-1954 Filed 1-21-80. 8:45 am) 

BILLING CODE 3510-24-M 


NUCLEAR REGULATORY 
COMMISSION 

Advisory Committee on Reactor 
Safeguards, Subcommittee on 
Anticipated Transients Without Scram; 
Change in Agenda 

The agenda for the January 25,1980 
meeting of the ACRS Subcommittee on 


Anticipated Transients Without Scram 
(ATWS) has been amended to include 
one or more closed sessions, if 
necessary, for the purpose of exploring 
matters involving proprietary 
information. 

I have determined, in accordance with 
Subsection 10(d) of the Federal 
Advisory Committee Act (Pub. L. 92- 
463), that, should such sessions be 
required, it is necessary to close these 
sessions to protect proprietary 
information. See 5 U.S.C. 552b(c)(4). 

Notice of this meeting was published 
December 28,1979 (44 FR 76889) and all 
other items regarding this meeting 
remain the same as published at that 
time. 

Dated: January 16,1980. 

John C. Hoyle, 

Advisory Committee Management Officer. 

[FR Doc. 80-1930 Filed 1-21-00; 8:45 am] 

BILLING CODE 7590-01-M 


DEPARTMENT OF COMMERCE 
Foreign-Trade Zones Board 
(Docket No. 11-79] 

Brownsville, Tex.; Application for a 
Foreign-Trade Zone Within the 
Brownsville Customs Port of Entry 

As a result of a request made by 
counsel for McAllen Trade Zone, Inc., 
Grantee of Foreign-Trade Zone No. 12, 
McAllen, Texas, the deadline for the 
submission of comments on this 
proposal (44 FR 65118,11-9-79) has been 
extended from January 7,1980, to 
February 8,1980. 

Dated: January 17,1980. 

John J. Da Ponte, Jr., 

Executive Secretary, Foreign-Trade Zones 
Board 

(FR Doc. 80-1980 Filed 1-21-80; 8:45 am) 

BILLING COOE 3510-25-M 


COUNCIL ON WAGE AND PRICE 
STABILITY 

Notice of Statement of Policy 
Regarding Exceptions to the First-Year 
Price Standards 

The Council on Wage and Price 
Stability is announcing a statement of 
policy regarding exceptions to the first- 
year price standards. The Council will 
only process new requests for 
exceptions to the first-year price 
standards if they are submitted in 
response to Notices of Probable 
Noncompliance or by companies that 
otherwise show good cause for the 
Council to entertain such requests. The 


bases for the Council’s decision are as 
follows: 

• Four months have elapsed since the 
end of the first program year. 

• Companies should have been aware 
of any need for an exception at least by 
the end of the first year and certainly by 
the time for filing PM-l’s for the first 
year (December 1,1979). 

• The Council wants to focus its 
efforts on making timely second-year 
exception decisions, particularly in light 
of the approach of the mid-year 
compliance check. 

• The Council will continue to 
consider first-year exception requests 
from those companies showing good 
cause. 

For information on this matter, 
contact: Walter Leibowitz or David 
Wagner (202) 456-7733. 

Issued in Washington, D.C., January 15, 
1980. 

Robert R. Russell, 

Director. 

[FR Doc. 80-1882 Filed 1-17-80; 10:03 am) 

BILLING CODE 3175-01-M 


DEPARTMENT OF DEFENSE 

Department of the Air Force 

Selection of a Basing Area or Areas 
for Proposed MX Strategic Weapons 
System; Intent To Prepare 
Environmental Impact Statement 

This Notice supplements the notice 
published in the Federal Register, Vol. 
44. No. 229, 45 FR 67702, Tuesday. 
November 27,1979. with reference to the 
Department of the Air Force intent to 
prepare an environmental impact — 
statement (EIS) for use in decision 
making regarding the selection of a 
basing area or areas for the proposed 
MX strategic weapon system. 

The scoping process to determine the 
nature and extent of issues and 
concerns that will be addressed in the 
Draft EIS has begun. The scoping 
meeting schedule extends through the 
month of January 1980. The public 
response period for the scoping process 
has been extended accordingly. 
Comments should be forwarded to the 
addressee listed below by February 15, 
1980. The Department of the Air Force 
will prepare a voluntary report on the 
results of the scoping effort and 
comments received. This report should 
be available by the end of February 
1980. 

For further information concerning the 
MX program and the environmental 
impact statement activities, contact the 
following: Larry Molnar, Colonel, USAF, 
Ballistic Missile Office, Civil 
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Engineering Division, Norton Air Force 
Base, California 92409. Telephone (714) 
382-6811 or 382-6891. 

Carol M. Rose, 

Air Force Federal Register Liaison Officer. 

|FR Doc. 80-1891 Filed 1-21-80; 8:45 am] 

BILLING CODE 3910-01-lfl 


DEPARTMENT OF ENERGY 

Economic Regulatory Administration 

Benson-Montin-Greer Drilling Corp.; 
Action Taken on Consent Order 

agency: Economic Regulatory 
Administration, Department of Energy. 
ACTION: Notice of action taken and 
opportunity for comment on consent 
order. 

summary: The Economic Regulatory 
Administration (ERA) of the Department 
of Energy (DOE) announces action taken 
to execute a Consent Order and 
provides an opportunity for public 
comment on the Consent Order and on 
potential claims against the refunds 
deposited in an escrow account 
established pursuant to the Consent 
Order. 

DATE: January 8,1980. 

COMMENTS BY: February 21.1980. 
address: Send to Alan L. Wehmeyer, 
Chief, Crude Products Program 
Management Branch, 324 East 11th 
Street, Kansas City, Missouri 64106. 

FOR FURTHER INFORMATION CONTACT. 
Alan L. Wehmeyer, Chief, Crude 
Products Management Branch, 324 East 
11th Street, Kansas City, Missouri 64106. 
Phone (816) 374-5932. 

SUPPLEMENTARY INFORMATION: On 
January 8,1980, the Office of 
Enforcement of the ERA executed a 
Consent Order with Benson-Montin- 
Greer Drilling Corporation (“Benson- 
Montin-Greer”) of Farmington, New 
Mexico. Under 10 CFR 205.199J(b), a 
Consent Order which involves a sum of 
less than $500,000 in the aggregate, 
excluding penalties and interest, 
becomes effective upon its execution. 

I. The Consent Order 

Benson-Montin-Greer, with its home 
office located in Farmington, New 
Mexico, is a firm engaged in the 
production and sale of domestic crude 
oil, and is subject to the Mandatory 
Petroleum and Allocation Regulations at 
10 CFR Parts 210, 211, and 212. To 
resolve certain civil actions which could 
be brought by the Office of Enforcement 
of the Economic Regulatory 
Administration as a result of its audit of 
Benson-Montin-Greer the Office of 
Enforcement, ERA, and Benson-Montin- 


Greer entered into a Consent Order, the 
significant terms of which are as 
follows: 

1. This Consent Order covers the 
production and sales of domestic crude 
oil by Benson-Montin-Greer during the 
period September 1,1973 through 
December 31,1978, from the Federal 17- 
32 lease and the LPMU PA lease, such 
sales being made to Northwest Pipeline 
Corporation. 

2. The reason for the overcharges was 
Benson-Montin-Greer* s erroneous 
characterization of each of said 
properties as a stripper well lease, as 
defined at 6 CFR 150.54(s) and at 10 CFR 
210.32. 

3. It is understood that Benson- 
Montin-Greer does not, by entering into 
the Consent Order, admit that it has 
violated any regulations of the DOE. 

4. The provisions of 10 CFR 205.199J, 
including the publication of this Notice, 
are applicable to the Consent Order. 

II. Disposition of Refunded Overcharges 

In this Consent Order, Benson- 
Montin-Greer agrees to refund, in full 
settlement of any civil liability with 
respect to actions which might be 
brought by the Office of Enforcement, 
ERA, arising out of the transactions 
specified in 1.1. above, the sum of 
$51,927.50, together with interest as 
specified in paragraphs 1 and 4 of this 
Consent Order. The refunds shall be 
made in twelve monthly installments, 
with the refund completed within 
thirteen months from the effective date 
of the Consent Order. Such refunds will 
be made to the United States 
Department of Energy and will be 
delivered to the Assistant Administrator 
for Enforcement, ERA. These funds will 
remain in a suitable account pending the 
determination of their proper 
disposition. 

The DOE intends to distribute the 
refund amounts in a just and equitable 
manner in accordance with applicable 
laws and regulations. Accordingly, 
distribution of such refunded 
overcharges requires that only those 
“persons” (as defined at 10 CFR 205.2) 
who actually suffered a loss as a result 
of the transactions described in the 
Consent Order receive appropriate 
refunds. Because of the petroleum 
industry’s complex marketing system, it 
is likely that overcharges have either 
been passed through as higher prices to 
subsequent purchasers or offset through 
devices such as the Old Oil Allocation 
(Entitlements) Program, 10 CFR 211.67. 

In fact, the adverse effects of the 
overcharges may have become so 
diffused that it is a practical 
impossibility to identify specific, 
adversely affected persons, in which 


case disposition of the refunds will be 
made in the general public interest by 
an appropriate means such as payment 
to the Treasury of the United States 
pursuant to 10 CFR 205.1991(a). 

m. Submission of Written Comments 

A. Potential Claimants: Interested 
persons who believe that they have a 
claim to all or a portion of the refund 
amount should provide written 
notification of the claim to the ERA at 
this time. Proof of claims is not now 
being required. Written notification to 
the ERA at this time is requested 
primarily for the purpose of identifying 
valid potential claims to the refund 
amount. After potential claims are 
identified, procedures for the making of 
proof of claims may be established. 
Failure by a person to provide written 
notification of a potential claim within 
the comment period for this Notice may 
result in the DOE irrevocably disbursing 
the funds to other claimants or to the 
general public interest. 

B. Other Comments: The ERA invites 
interested persons to comment on the 
terms, conditions, or procedural aspects 
of this Consent Order. 

You should send your comments or 
written notification of a claim to Alan L 
Wehmeyer, Chief, Crude Products 
Program Management Branch, Central 
Enforcement District, 324 East 11th 
Street, Kansas City, Missouri 64106. You 
may obtain a free copy of this Consent 
Order by writing to the same address or 
by calling (816) 374-5932. 

You should identify your comments or 
written notification of a claim on the 
outside of your envelope and on the 
documents you submit with the 
designation, “Comments on Benson- 
Montin-Greer Consent Order.” We will 
consider all comments we receive by 
4:30 p.m., local time, on February 21, 
1980. You should identify any 
information or data which, in your 
opinion, is confidential and submit it in 
accordance with the procedures at 10 
CFR 205.9(0. 

Issued in Kansas City, Missouri on the 15th 
day of January, 1980. 

William D. Miller, 

Manager, Central Enforcement District, 
Economic Regulatory Administration. 

|FR Doc 80-1906 Filed 1-21-80. 8:45 am] 

BILUNG CODE 6450-01-M 


Keystone Fuel Oil Co.; Proposed 
Remedial Order Correction 

Pursuant to 10 CFR 205.192(c) the 
Economic Regulatory Administration 
(ERA) of the Department of Energy 
hereby gives notice that the Notice 
published in the Federal Register on 
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December 19.1979 (FR Vol. 44 No. 245/ 
75206) indicating that a Proposed 
Remedial Order was issued to Keystone 
Fuel Oil Company. 25 South Heald 
Street, Wilmington. Delaware 19801 was 
an incorrect publication due to a clerical 
error and that as of this date ERA has 
not issued a Proposed Remedial Order 
to Keystone. 

Issued in Philadelphia. Pennsylvania on the 
3rd Day of January 1980. 

Herbert M. Heitzer, 

District Manager, Office of Enforcement 
Concurrence: 

Philip P. Kalodner, 

Chief Enforcement Counsel. 

(FR Doc. 80-1067 Filed 1-21-60; 8*5 am| 

BILUNG CODE 6450-01-M 


Pester Refining Co.’s Application for 
Reassignment of Motor Gasoline 
Customers 

agency: Economic Regulatory 
Administration, Department of Energy. 

action: Notice of application and 
request for comments. 

summary: The Economic Regulatory 
Administration of the Department of 
Energy hereby gives notice that on 
December 31,1979, Pester Refining 
Company (Pester), in accordance with 
the provisions of 10 CFR 211.14(d), filed 
an application for reassignment of four 
motor gasoline customers which are 
located in the States of Idaho and Utah. 
The total amount of motor gasoline to be 
reassigned is approximately four million 
gallons annually. 

A copy of Pester’s application with 
proprietary material deleted may be 
examined between the hours of 8:00 a.m. 
and 4:30 p.m., Monday through Friday, 
at the Economic Regulatory 
Administration, Office of Petroleum 
Operations, Room 6222-C. 2000 M Street 
NW„ Washington, D.C. 20461. 

date: Interested persons may submit 
comments on Pester’s application until 
close of business February 15,1980. 

ADDRESS: Send comments to: Economic 
Regulatory Administration, Office of 
Petroleum Operations, Room 6222, 2000 
M Street NW., Washington. D.C. 20461, 
Attn: Alan T. Lockard. 

FOR FURTHER INFORMATION CONTACT: 

John A. Carlyle. Economic Regulatory 
Administration. Office of Petroleum 
Opeiations. Room 6222-C, 2000 M Street 
NW.. Washington. D.C. 20461, Telephone: 
(202) 254-3330. 

Joel M. Yudson, Office of the General 
Counsel, Room 6A-127,1000 Independence 
Avenue SW.. Washington, D.C. 20461. 
Telephone: (202) 252-6744. 


Issued in Washington. D.C.. on the 16th day 
of January 1980. 

Doris). Dewton, 

Assistant Administrator. Office of Petroleum 
Operations. Economic Regulatory 
Administration. 

(FR Doc. 80-1965 Filed 1-21-8* *45 am) 

8 ILUNQ CODE 6450-01-M 


(ERA Docket No. 79-Cert-121] 

Wellsville Fire Brick Co.; Application 
for Certification of the Use of Natural 
Gas To Displace Fuel Oil 

Take notice that on December 28, 

1979, Wellsville Fire Brick Company 
(Wellsville), P.O. Box 71, Wellsville, 
Missouri 63384, filed application for 
certification of an eligible use of natural 
gas to displace fuel oil at its refractory 
plant in Wellsville, Missouri pursuant to 
10 CFR Part 595 (44 FR 47920. August 16, 
1979), all as more fully set forth in the 
application on file with the Economic 
Regulatory Administration (ERA) and 
open to public insection at the ERA, 
Docket Room 4120-A, 2000 M Street, 
N.W.. Washington, D.C. 20461, from 8:30 
a.m.-4:30 p.m. Monday through Friday, 
except Federal holidays. 

In its application, Wellsville states 
that the volume of natural gas for which 
it requests certification is 30.000 Mcf 
which is estimated to displace the use of 
approximately 6,000 barrels of No. 2 fuel 
oil (0.5 percent maximum sulfur), at its 
refractory plant. 

The eligible seller is Michigan 
Consolidated Gas Company, 1 
Woodward, Detroit, Michigan 48226. 

The gas will be transported by the 
Panhandle Eastern Pipeline Company 
and the Michigan-Wisconsin Pipeline 
Company. 

In order to provide the public with as 
much opportunity to participate in this 
proceeding as is practicable under the 
circumstances, we are inviting any 
person wishing to comment concerning 
this application to submit comments in 
writing to the Economic Regulatory 
Administration, Room 4126-A, 2000 M 
Street. N.W., Washington, D.C. 20461, 
Attention: Mr. Finn K. Neilsen, within 
ten (10) calendar days of the date of 
publication of this notice in the Federal 
Register. (February 1,1980). 

An opportunity to make an oral 
presentation of data, views, and 
arguments whether against or in support 
of this application may be requested by 
any interested person in writing with the 
ten (10) day comment period. The 
request should state the person’s 
interest, and, if appropriate, why the 
person is a proper representative of a 
group or class of persons that has such 
an interest. The request should include a 


summary of the proposed oral 
presentation and a statement as to why 
an oral presentation is necessary. If 
ERA determines an oral presentation is 
required, further notice will be given to 
Wellsville and any persons filing 
comments, and published in the Federal 
Register. 

Issued in Washington. D.C., on January 17, 
1980. 

Doris J. Dewton. 

Assistant Administrator, Office of Petroleum 
Operations, Economic Regulatory 
Administration. 

(FR Doc 80-2043 Filed 1-21-6* 8:45 am| 

BILLING CODE 6450-01-M 


Federal Energy Regulatory 
Commission 

(Docket No. EF80-3031] 

Southeastern Power Administration; 
Extension of Time for Comments 

January 15,1980. 

With this notice the deadline for filing 
petitions to intervene or protests in the 
above-stated proceeding (44 FR 76580, 
December 27,1979) has been extended 
from January 7,1980 to January 30,1980. 
Kenneth F. Plumb, 

Secretary. 

(FR Doc 8Q-1952 Filed 1-21-6* 8;45 am) 

BILUNG COOE 6450-01-M 


(Docket No. E-8855J 

Boston Edison Co.; Filing 

January 15.1980. 

The filing Company submits the 
following: 

Take notice that on November 30, 

1979 Boston Edison Company filed a 
Report in compliance with Commission 
Opinion Nos. 53 and 53-A. 

The filing contains the overall cost of 
service, the allocated cost of service, the 
revised rates, and backup and related 
papers. 

Any person desiring to be heard or to 
protest said filing should file a protest 
with the Federal Energy Regulatory 
Commission, 825 North Capitol Street, 
NE., Washington. D.C. 20420, in 
accordance with §5 1.8 and 1.10 of the 
Commission’s rules of practice and 
procedure (18 CFR 1.8 and 1.10). All such 
protests should be filed on or before 
February 5.1980. Protests will be 
considered by the Commission in 
determining the appropriate action to be 
taken. Copies of this filing are on file 
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with the Commission and are available 
for public inspection. 

Kenneth F. Plumb, 

Secretary. 

(FR Doc. 00-1948 Filed 1-21-80: fl;45 am) 

BILLING CODE 6450-01-M 


[NO. 138J 

Determinations by Jurisdictional 
Agencies Under the Natural Gas Policy 
Act of 1978 

January 15,1980. 

The Federal Energy Regulatory 
Commission received notices from the 
jurisdictional agencies listed below of 
determinations pursuant to 18 CFR 
274.104 and applicable to the indicated 
wells pursuant to the Natural Gas Policy 
Act of 1978. 

Arkansas Oil and Gas Commission 

1. Control Number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchasers) 

1. 80-10562 

2. 03-139-10726-0000 

3.102 000 000 

4. Huggs Incorporated 

5. Triangle Industries Inc #1—SN 2389 

6. Comie Creek Field 

7. Union. AR 

8. 71.2 million cubic feet 

9. December 27,1979 

10. Arkansas Louisiana Gas Company 

1. 80-10563 

2. 03-139-10879-0000 

3.102 000 000 

4. Huggs Incorporated 

5. J W Jones #3—SN 24438 

6. Comie Creek Field 

7. Union, AR 

8. 73.0 million cubic feet 

9. December 27,1979 

10. Arkansas Louisiana Gas Company 

1. 80-10564 

2. 03-139-10681-0000 

3.102 000 000 

4. Huggs Incorporated 

5. J W Jones #2—SN 24183 

6. Comie Creek Field 

7. Union. AR 

8.63.9 million cubic feet 

9. December 27,1979 

10. Arkansas Louisiana Gas Company 

1. 80-10565 

2. 03-071-10154-0000 

3.103 000 000 

4. Samson Resources Company 

5. Ozark Real Estate No 2 

6. Scranton 

7. Johnson AR 

8. 950.0 million cubic feet 

9. December 27,1979 

10. Arkansas Louisiana Gas Company 


1.80-10566 
2. 03-071-10161-0000 

3.103 000 000 

4. Samson Resources Company 

5. Yeager No 2 

6. Spadra 

7. Johnson, AR 

8.136.0 million cubic feet 

9. December 27,1979 

10. Arkansas Louisiana Gas Company 

1. 80-10567 

2. 03-115-10035-0000 

3. 102 000 000 

4. Ferguson Oil & Gas Company Inc 

5. Magness No 1 

6. Grove 

7. Pope, AR 

8. 80.0 million cubic feet 

9. December 27,1979 

10. Arkansas Louisiana Gas Company 

1. 80-10568 

2. 03-115-10030-0000 
3.102 000 000 

4. Ferguson Oil & Gas Company Inc 

5. Bradfield #1 

6. Grove 

7. Pope. AR 

8. 50.0 million cubic feet 

9. December 27,1979 

10. Arkansas Louisiana Gas Company 

Kentucky Department of Mines and Minerals, 
Oil and Gas Division 

1. Control Number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County. State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser^) 

1. 80-10570/ERC-4 

2. 16-195-50019-0000 

3.108 000 000 

4. J W Kinzer 

5. Fannie J Runyon No 1 

6. Pond Creek Field 

7. Pike. KY 

8. 5.2 million cubic feet 

9. December 27.1979 

10. Columbia Gas Transmission Corp 
1. 80-10736 

2.16- 193-50311-0000 

3.108 000 000 

4. Ray Resources Div of Flying Diamond 

5. Loudiv #157 

6. Leatherwood 

7. Perry. KY 

8. 6.2 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans 
1. 80-10737 

2.16- 193-50312-0000 

3.108 000 000 

4. Ray Resources Div of Flying Diamond 

5. Kentucky River Coal #156 

6. Leatherwood 

7. Perry. KY 

8. 8.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans 
1. 80-10738 

2.16- 133-50313-0000 


3.108 000 000 

4. Ray Resources Div of Flying Diamond 

5. Campbell #150 

6. Leatherwood 

7. Letcher. KY 

8. 6.8 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans 
1. 80-10739 

2.16- 133-50314-0000 

3.108 000 000 

4. Ray Resources Div of Flying Diamond 

5. Kentucky River Coal #110 

6. Leatherwood 

7. Letcher, KY 

8. 4.2 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans 
1. 80-107340 

2.16- 133-50321-0000 

3.108 000 000 

4. Ray Resources Div of Flying Diamond 

5. Kentucky River Coal #120 

6. Leatherwood 

7. Letcher. KY 

8.4.2 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans 
1. 80-10741 

2.16- 193-50322-0000 

3.108 000 000 

4. Ray Resources Div of Flying Diamond 

5. Kentucky River Coal #118 

6. Leatherwood 

7. Perry, KY 

8. 4.2 million cubic feet 

9. December 28.1979 

10. Columbia Gas Trans 

1. 80-10742 

2. 16-133-50324-0000 

3.108 000 000 

4. Ray Resources Div of Flying Diamond 

5. Kentucky River Coal #115 

6. Leatherwood 

7. Letcher, KY 

8. .0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans 
1. 80-10743 

2.16- 133-50325-0000 

3.108 000 000 

4. Ray Resources Div of Flying Diamond 

5. Kentucky River Coal #116 

6. Leatherwood 

7. Letcher, KY 

8. 4.2 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans 
1. 80-10744 

2.16- 133-50326-0000 

3.108 000 000 

4. Ray Resources Div of Flying Diamond 

5. Kentucky River Coal #111 

6. Leatherwood 

7. Letcher KY 

8.4.2 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans 
1. 80-10745 

2.16- 193-50327-0000 

3.108 000 000 

4. Ray Resources Div of Flying Diamond 

5. Kentucky River Coal #146 

6. Leatherwood 

7. Perry KY 
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8. 2.1 million cubic feel 

9. December 28,1979 

10. Columbia Gas Trans 

1. 80-10746 

2. 16-193-50328-0000 

3.108 000 000 

4. Ray Resources Div of Flying Diamond 

5. Kentucky River Coal #141 

6. Leatherwood 

7. Perry KY 

8.12.5 million cubic feet 

9. December 28,1979 

10, Columbia Cas Trans 

1. 80-10747 

2.16- 193-50329-0000 

3.108 000 000 

4. Ray Resources Div of Flying Diamond 

5. Kentucky River Coal #140 

6. Leatherwood 

7. Perry KY 

8.10.8 million cubic feet 

9. December 28.1979 

10. Columbia Gas Trans 
1. 80-10748 

2.16- 133-50330-0000 

3.108 000 000 

4. Ray Resources Div'of Flying Diamond 

5. Witaker #135 

6. Leatherwood 

7. Letcher KY 

8.6.8 million cubic feet 

9. December 28.1979 

10. Columbia Gas Trans 
1. 80-10749 

2.16- 133-50331-0000 

3. 108 000 000 

4. Ray Resources Div of Flying Diamond 

5. Kentucky River Coal *131 

6. Leatherwood 

7. Letcher KY 

8. 4.2 million cubic feet 

9. December 2a 1979 

10. Columbia Gas Trans 

1. 80-10750 

2. 16-193-50332-0000 

3. 108 000 000 

4. Ray Resources Div of Flying Diamond 

5. Kentucky River Coal #127 

6. Leatherwood 

7. Perry KY 

8. 4.2 million cubic feet 

9. December 28.1979 

10. Columbia Gas Trans 
1. 80-10751 

2.16- 133-50333-0000 

3.108 000 000 

4. Ray Resources Div of Flying Diamond 

5. Kentucky River Coal #125 

6. Leatherwood 

7. Letcher KY 

a 4.2 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans 
1. 80-10752 

2.16- 195-50744-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #27517 Meter #16334 

6. 3050 FNL—400 FWL—2-N-84 

7. Pike KY 

8. 4.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans Corp 
1. 86-10753 


2.16- 195-50745-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #29000 Meter *16334 

6.1300 FNL—1575 FWL—2-N-84 

7. Pike KY 

8. 4.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans Corp 
1. 80-10754 

2.16- 195-50746-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #29001 Meter #16334 

6. 2250 FNL—1800 FWL-2-N-84 

7. Pike KY 

8.4.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Trans Corp 
1. 80-10755 

2.16- 195-50747-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #29002 Meter *16334 

6. 800 FNL—2300 FWL-2-N-84 

7. Pike KY 

8. 4.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Trans Corp 
1. 80-10756 

2.16- 159-50760-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #27002 Meter *16018 

6. 1950 FNL—1060 FEL—7-0-84 

7. Martin KY 

8.12.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Trans Corp 
1. 80-10757 

2.16- 156-50761-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #26640 Meter #13793 

6. 2500 FNL—2100 FEL—20-0-84 

7. Martin KY 

8. 4.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Trans Corp 
1. 80-10758 

2.16- 159-50762-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #26606 Meter #559 

6.1385 FSL—1075 FEL^-11-0-84 # 

7. Martin KY 

8. 4.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Trans Corp 
1. 80-10759 

2.16- 156-50756-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #25833 Meter #551 

6. 290 FNL—1778 FWL 20-0-84 

7. Martin KY 

8.9.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans Corp 
1. 80-10760 

2.18-156-50757-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #25692 Meter #552 

6. 2000 FSL—1800 FEL 19-0-84 


7. Martin KY 

8. 9.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Trans Corp 
1. 80-10781 

2.18-156-50758-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #24273 Meter *5977 

6.1375 FN—1900 FE—16-0-84 

7. Martin KY 

8. 9.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Trans Corp 
1. 80-10762 

2.16- 156-50759-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #27491 Meter #16018 

6. 2690 FSL—1085 FWL—8-0-84 

7. Martin KY 

8.12.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Trans Corp 
1. 80-10763 

2.16- 159-50752-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #25093 Meter #5977 

6. 850 FN—805 FW—16-0-84 

7. Martin KY 

8. 9.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans Corp 
1. 80-10764 

2.16- 156-50753-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #25218 Meter #5977 

6. 2700 FN—450 FE 16-0-84 

7. Martin KY 

8. 9.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans Corp 
1. 80-10765 

2.16- 156-50754-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #26286 Meter #6401 

6. 800 FNL—920 FEL—20-0-84 

7. Martin KY 

8. 4.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans Corp 
1. 80-10766 

2.16- 159-50755-0000 

3. 108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #26312 Meter #6401 

0. 2150 FNL—825 FEL 11-0-84 

7. Martin KY 

8. 4.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Trans Corp 
1. 80-10767 

2.16- 195-50748-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #29003 Meter #16334 

6. 2850 FSL—1500 FWL—2-N-84 

7. Pike KY 

8.4.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans Corp 
1. 80-10768 
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2.16- 195-50749-0000 

3 . 108 000 000 

4. Controlled Resources Oil & Gas Corp 

5 . Ky #29186 Meter #16334 

6 2100 FSL—850 FWL—2-N-84 

7. Pike KY 

8. 4.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans Corp 

1. 80-10769 

2. 16- 195-50750-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #29405 Meter #16334 

6. 2010 FNL—540 FWl^-2-N-84 

7. Pike KY 

8.4.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans Corp 
1. 80-10770 

2.16- 195-50751-0000 

3.108 000 000 

4. Controlled Resources Oil & Gas Corp 

5. Ky #26873 Meter #16321 

6. 2400 FSL—420 FEL—l-N-84 

7. Pike KY 

8.4.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans Corp 

Louisiana Office of Conservation 

1. Control Number (FERC/State) 

2. API well number 

3. Section of NGPA 

3. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser(s) 

1. 80-10571/79-2173 

2.17- 057-21482-0000 

3.102 000 000 

4. Entex Inc 

5. Entex Inc Devillier No 1 
6.SW Lake Bofuf 

7. Lafourche LA 

8. 730.0 million cubic feet 

9. December 27,1979 

10. Cotton Valley Farms Inc et al 
1. 80-10572/79-2715 

2.17- 113-20819-0000 

3.102 000 000 

4. General Crude Oil Company 

5. General Crude No 1 E E Broussard 

6. Cameron Canal 

7. Vermilion Parish LA 

8.1000.0 million cubic feet 

9. December 27.1979 

10. Columbia Gas Trans Co 
1. 80-10652/79-3022 

2.17- 031-20763-0000 

3.102 000 000 

4. May Petroleum Inc 

5. Rod RA Sui Gamble A2-D (162637) 

6. Bethany-Longstreet 

7. Desoto LA 

8.725.0 million cubic feet 

9. December 28.1979 

10. Arkansas Louisiana Gas Company 
1. 80-10653/79-3023 


2. 17- 031-20763-0000 

3.103 000 000 

4. May Petroleum Inc 

5. Hoss Su 10 Gamble A 2 (158503) 

6. Bethany-Longstreet 

7. Desoto LA 

8.725.0 million cubic feet 

9. December 28.1979 

10. Arkansas Louisiana Gas Company 
1. 80-10654/79-3024 

2.17- 031-20805-0000 

3.103 000 000 

4. May Petroleum Inc 

5. Hoss Ra Su 9 Shanley 1 (159446) 

6. Bethany-Longstreet 

7. Desoto LA 

8. 700.0 million cubic feet 

9. December 28,1979 

10. Arkansas Louisiana Gas Company 
1. 80-10655/79-3021 

2.17- 031-20764-0000 

3.102 000 000 

4. May Petroleum Inc 

5. Rod Ra Sun Wanamaker No 1 (158504) 

6. Bethany-Longstreet 

7. Desoto LA 

8. 850.0 million cubic feet 

9. December 28.1979 

10. Arkansas Louisiana Gas Company 
1. 80-10656/79-3025 

2.17- 119-20230-0000 

3.103 000 000 

4. Marathon Oil Company 

5. CVSU MOC Davis Well No 1 

6. Cotton Valley 

7. Webster LA 

8. 550.0 million cubic feet 

9. December 28,1979 

10. United Gas Pipe Line Company 
i 80-10657/79-3010 

2.17- 033-20058-0000 

3.107 000 000 

4. Amoco Production Company 
5.16400 Tusc Ra Sud Ga Pacific No 2 

6. Port Hudson 

7. East Baton Rouge LA 

8.1460.0 million cubic feet 

9. December 28,1979 

10. Louisiana Intrastate Gas Corporation 
1. 80-10658/79-3009 

2. 17- 045-20587-0000 

3.107 000 000 

4. The Stone Oil Corporation 

5. Weeks & Associates No 1 

6. Weeks Island 

7. Iberia LA 

8.1590.0 million cubic feet 

9. December 28.1979 

10 . 

1. 80-10659/79-3006 

2.17- 001-20707-0000 

3.103 000 000 

4. Continental Oil Co 

5. T Ortego A Su L L Welch A No 17 

6. Tepetate 

7. Acadia LA 

8. 350.0 million cubic feet 

9. December 28.1979 

10. Conoco Inc, Basil Canal Co 
1. 80-10660/79-3007 

2. 17- 001-20712-0000 


3.103 000 000 

4. Continental Oil Co 

5. T Ortego A Su L L Welch A No 18 

6. Tepetate 

7. Acadia LA 

8. 70.0 million cubic feet 

9. December 28.1979 

10. Conoco Inc, Basil Canal Co 
1. 80-10661/79-3005 

2.17- 109-21885 

3.103 000 000 

4. Union Oil Company of California 

5. Laterre Co Inc Well No 4 

6. Lake Pagie 

7. Terrebonne Parish LA 

8. 600.0 million cubic feet 

9. December 28.1979 

10. Texas Gas Transmission Corporation 
1. 80-10682/79-3031 

2.17- 109-22074-0000 

3.102 000 000 

4. The Dow Chemical Company 
5.11600 Ra Sua A St Martin No 1 

6. Bayou Sauveur 

7. Terrebonne Parish LA 

8. 547.0 million cubic feet 

9. December 28,1979 

10. The Dow Chemical Company 
1. 80-10683/79-3030 

2.17- 057-21563-0000 

3.102 000 000 

4. Spooner Petroleum Company 

5. Ludger Rodrigue Well No 1 

6. South Kraemer 

7. Lafourche Parish LA 

8. 87.0 million cubic feet 

9. December 28,1979 

10. Texas Gas Transmission Corporation 
.1. 80-10684/79-3004 

2.17- 001-20767-0000 

3.102 000 000 

4. Great Southern Oil & Gas Co Inc 

5. Oscar Frey No 3 

6. Eunice 

7. Acadia Parish LA 

8. 48.0 million cubic feet 

9. December 28.1979 

10. Transcontinental Gas Pipe Line Corp 
1. 80-10685/79-2944 

2.17- 001-20708-0000 

3.103 000 000 

4. Ada Oil Exploration Corp 

5. Lovic C Desormeaux No 1 

6. Southwest Mermentau 

7. Acadia LA 

8. 394.2 million cubic feet 

9. December 28.1979 

10. Continental Oil Company 
1. 80-10686/79-2668 

2.17- 113-20785-0000 

3.107 000 000 

4. The Superior Oil Company 

5. 21000 Ra Sua Willis Hulin No 1 

6. South Erath 

7. Vermilion Parish LA 

8. 515.0 million cubic feet 

9. December 28,1979 

10 . 

1. 80-10687/79-1679 

2.17- 113-20666-0000 

3.108 000 000 
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4. Northcott Exploration Co Inc 

5. Sch Bo Rd Sua E S Trahan No 1 

6. Tigre Lagoon 

7. Vermilion LA 

8.12.0 million cubic feet 

9. December 28.1979 

10. Transcontinental Gas Pipe Line Corp 

1. 80-10941/79-2770 

2.17-113-20101-0000 

3.102 000 000 

4. Union Oil Company of California 

5. Vermilion Parish Sch Bd A No 34 

6. East White Lake 

7. Vermilion Parish LA 

8.1000.0 million cubic feet 

9. December 31,1979 

10 . 

Montana Board of Oil and Gas Conservation 

1. Control Number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser(s) 

1. 80-10556/11-79-292 

2. 25-105-21130-0000 

3.103 000 000 

4. Falcon-Colorado Exploration Inc 

5. No 1 Green 

6. Swanson Creek 

7. Valley MT 

8.14.7 million cubic feet 

9. December 27.1979 

10. Montana-Dakota Utilities Co 

1. 80-10557/11-79-294 

2. 25-005-21247-0000 
3.108 000 000 

4. J Bums Brown 

5. Wayne Wright 6-1 
0. Unnamed 

7. Blaine MT 

8.16.0 million cubic feet 

9. December 27,1979 

10. Northern Natural Gas Company 

1. 80-10558/11-79-291 

2. 25-071-21663-0000 

3.103 000 000 

4. Falcon-Colorado Exploration Inc 

5. No 2-30 State 

6. Swanson Creek 

7. Phillips MT 

8. 5.4 million cubic feet 

9. December 27,1979 

10. Montana-Dakota Utilities Co 

1. 80-10559/11-79-290 

2. 25-071-21662-0000 

3.103 000 000 

4. Falcon-Colorado Exploration Inc 

5. No 1-36 State 

6. Swanson Creek 

7. Phillips MT 

8. 9.6 million cubic feet 

9. December 27.1979 

10. Montana-Dakota Utilities Co 

1. 80-10560/11-79-299 

2. 25-083-21290-0000 

3.102 000 000 

4. Ladd Petroleum Corporation 

5. Duncan-Anderson No 19-43 

6. Sidney 


7. Richland MT 

8. 54.7 million cubic feet 

9. December 27.1979 

10. Montana-Dakota Utilities Co 

1. 80-10561/11-79-295 

2. 25-041-21925-0000 
3.108 000 000 

4. J Bums Brown 

5. Sinnott 16-1 

6. Unnamed 

7. Hill MT 

8. 7.3 million cubic feet 

9. December 27,1979 

10. Northern Natural Gas Company 

1. 80-10662/11-79-303 

2. 25-041-22114-0000 
3.103 000 000 

4. Tricentrol United States Inc 

5. Golie 5-4-T30N-R15E 

6. Tiger Ridge-Bullhook Unit 

7. Hill MT 

8. 55.0 million cubic feet 

9. December 28,1979 

10. Northern Natural Gas Company 

1. 80-10663/11-79-304 

2. 25-041-22104-0000 
3.103 000 000 

4. Tricentrol United States Inc 

5. Boyce 27-7-T30N-R15E 

6. Tiger Ridge-Bullhook Unit 

7. Hill MT 

8. 365.0 million cubic feet 

9. December 28.1979 

10. Northern Natural Gas Company 

1. 80-10664/11-79-302 

2. 25-041-21145-0000 
3.108 000 000 

4. Tricentrol United States Inc 

5. Wodarz 2-7-T31N-R14E 

6. Tiger Ridge-Bullhook Unit 

7. Hill MT 

8.19.0 million cubic feet 

9. December 28.1979 

10. Northern Natural Gas Company 

1. 80-10665/11-79-298 

2. 25-071-21678-0000 
3.103 000 000 

4. Falcon-Colorado Exploration Inc 

5.1- 35 Yeska 

6. Swanson Creek 

7. Phillips MT 

8.15.3 million cubic feet 

9. December 28.1979 

10. Montana-Dakota Utilities Co 

1. 80-10666/11-79-300 

2. 25-071-21680-0000 
3.103 000 000 

4. Falcon-Colorado Exploration Inc 

5.1- 34 Smith 

6. Swanson Creek 

7. Phillips MT 

8.18.7 million cubic feet 

9. December 28.1979 

10. Montana-Dakota Utilities Co 

1. 80-10667/11-79-301 

2. 25-071-21681-0000 
3.103 000 000 

4. Falcon-Colorado Exploration Inc 

5.1- 27 Bell 

6. Swanson Creek 

7. Phillips MT 

8.16.5 million cubic feet 

9. December 28.1979 

10. Montana-Dakota Utilities Co 
1. 80-10668/11-79/296 


2. 25-071-21077-0000 

3.103 000 000 

4. Falcon-Colorado Exploration Inc 

5.1- 33 Hancock 

6. Swanson Creek 

7. Phillips MT 

8. 20.6 million cubic feet 

9. December 28.1979 

10. Montana-Dakota Utilities Co 

1. 80-10669/11-79-293 

2. 25-091-21258-0000 

3.102 000 000 

4. Gulf Oil Corporation 

5. Stringer 1-14-lB 

6. Undesignated 

7. Sheridan MT 

8.171.0 million cubic feet 

9. December 28. 1979 

10. True Oil Company 

1. 80-10670/11-79-297 

2. 25-071-21686-0000 

3.103 000 000 

4. Falcon-Colorado Exploration Inc 

5.1- 34 Yeska 

6. Swanson Creek 

7. Phillips MT 

8.19.0 million cubic feet 

9. December 28,1979 

10. Montana-Dakota Utilities Co 

New Mexico Department of Energy and 
Minerals Oil Conservation Division 

1. Control number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser(s) 

1. 80-10555 

2. 30-015-00000-0000 

3. 103 000 000 

4. Texas Oil & Gas Corp 

5. Catclaw Draw State Com #1 

6. Catclaw Draw (Morrow) 

7. Eddy NM 

8. 800.0 million cubic feet 

9. December 27,1979 

10. El Paso Natural Gas Company 

North Dakota Geological Survey 

1. Control number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser(s) 

1. 80-10573/179-NGPA 
# 2.33-007-00296-0000 

3.102 000 000 

4. Tenneco Oil Company 

5. Egly #1-20 Mission Canyon 

6. Four Eyes 

7. Billings ND 

8.150.0 million cubic feet 

9. December 27,1979 

10. Western Gas Processors Ltd 
1. 80-10574/180-NGPA 
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2. 33-007-00296-0000 

3 . 102 000 000 

4. Tenneco Oil Company 

5. Egly #1-20 (Lower Duperow) 

6. Four Eyes 

7. Billings ND 

0. 213.0 million cubic feet 

9. December 27.1979 

10. Western Gas Processors Ltd 

1. 80-10575/188/NGPA 

2. 33-007-00358-0000 

3.102 000 000 

4. Gulf Oil Corporation 

5. Andrew-Margie 1-23-2A 

6. Little Knife 

7. Billings ND 

8.6.0 million cubic feet 
9. December 27.1979 
10 Montana-Dakota Utilities 

Ohio Department of Natural Resources, 
Division of Oil and Gas 

1. Control number (FERC/State) 

2. API Well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County. State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser(s) 

1. 80-10576/01508 

2. 34-083-22280-0014 

3.108 000 000 

4. The Clinton Oil Co * 

5. Glen Kendwell No 1 

6. 

7. Knox 

8.12.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Transmission Corp 
1. 80-10577/04602 

2.34-167-23529-0014 

3.108 000 000 

4. Beardmore Producing Company 

5. Heckler No 2 

6. 

7. Washington OH 

8. 9.0 million cubic feet 

9. December 28.1979 

10. River Gas Company 

1. 80-10578/04603 

2. 34-167-23222-0014 

3.108 000 000 

4. Beardmore Producing Company 

5. Heckler No 1 

8. 

7. Washington OH 
8.7.0 million cubic feet 

9. December 28.1979 

10. River Gas Company 

1. 80-10579/04604 

2. 34-167-23064-0014 

3.108 000 000 

4. Beardmore Producing Company 

5. Bryner No 1 

6 . 

7. Washington OH 

8. 5.0 million cubic feet 

9. December 28.1979 

10. River Gas Company 

1. 80-10580/04605 

2. 34-167-23078-0014 

3.108 000 000 


4. Beardmore Producing Company 

5. Stacy No 1 

6 . 

7. Washington OH 
8.1.0 million cubic feet 

9. December 28.1979 

10. River Gas Company 

1. 80-10581/04606 

2. 34-167-23294-0014 

3.108 000 000 

4. Beardmore Producing Company 

5. Kris-Mar Inc No 1 

6 . 

7. Washington OH 

8. 5.0 million cubic feet 

9. December 28.1979 

10. River Gas Company 

1. 80-10582/04607 

2. 34-167-23358-0014 

3.108 000 000 

4. Beardmore Producing Company 

5. Kris-Mar Inc No. 2 

6 . 

7. Washington OH 

8. 7.0 million cubic feet 

9. December 28.1979 

10. River Gas Company 

1. 80-10583/06476 

2. 34-115-21820-0014 

3.102 000 000 

4. O’Neal Productions Inc 

5. Dearth No 1 

6 . 

7. Morgan OH 

8. .0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Transmission Corp 

1. 80-10584/06828 

2. 34-031-23193-0014 

3.102 000 000 

4. Jerry Moore Inc 

5. Ben V Beachy No 2 

6. Keene 

7. Coshocton OH 

8. 6.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Transmission 

1. 80-10585/06863 

2. 34-031-23223-0014 

3.102 000 000 

4. Jerry Moore Inc 

5. Ben V Beachy No 3 

6. Keene 

7. Coshocton OH 

8. 5.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission 

1. 80-10586/06905. 

2. 34-031-23183-0014 

3.102 000 000 

4. Jerry Moore Inc 

5. Levi J Miller No 1-11 

6. Keene 

7. Coshocton OH 

8. 6.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Transmission 

1. 80-10587/06910 

2. 34-031-23107-0014 

3.102 000 000 

4. Jerry Moore Inc 

5. Bruce Holderbaum Unit No 1 

6. Keene 

7. Coshocton OH 

8. 5.0 million cubic feet 


9. December 28.1979 

10. Columbia Gas Transmission Corp 

1. 80-10588/07138 

2. 34-115-21864-0014 

3.102 000 000 

4. O’Neal Productions Inc 

5. George Gifford #1 

6 . 

7. Morgan OH 

8. 90.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Transmission Corp 

1. 80-10589/07140 

2. 34-115-21824-0014 

3.102 000 000 

4. O'Neal Productions Inc 

5. Snodgrass No 1 

6 . 

7. Morgan OH 

8. 75.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Transmission Corp 

1. 80-10590/07141 

2. 34-115-21865-0014 

3.102 000 000 

4. O’Neal Productions Inc 

5. Roberts No 1 

6. 

7. Morgan OH 

8. 30.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Corp 
1.80-10591/07146 

2. 34-007-20995-0014 

3.103 000 000 

4. Dorset Drilling Co Inc 

5. Calvert-Haines Unit No 2 

6. Lenox 

7. Ashtabula OH 

8.10.0 million cubic feet 

9. December 28,1979 

10. Jones & Laughlin Steel Corp 

1. 80-10592/07147 

2. 34-007-20984-0014 

3.103 000 000 

4. Dorset Drilling Co Inc 

5. White No 1 

6. Lenox 

7. Ashtabula OH 

8. 25.0 million cubic feet 

9. December 28,1979 

10. Jones & Laughlin Steel Corp 

1. 80-10593/07148 

2. 34-007-21021-0014 

3.103 000 000 

4. Dorset Drilling Co Inc 

5. Ryska-Windecker No 7 

6. Lenox 

7. Ashtabula OH 

8. 25.0 million cubic feet 

9. December 28,1979 

10. Jones & Laughlin Steel Corp 

1. 80-10594/07149 

2. 34-007-21013-0014 

3.103 000 000 

4. Dorset Drilling Co Inc 

5. Ryska-Windecker No 8 

6. Lenox 

7. Ashtabula OH 

8. 25.0 million cubic feet 

9. December 28,1979 

10. Jones & Laughlin Steel Corp 

1. 80-10595/07150 

2. 34-007-21012-0014 
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3. 103 000 000 

4. Dorset Drilling Co Inc 

5. Ryska-Windecker No 5 

6. Lenox 

7. Ashtabula OH 

8. 25.0 million cubic feet 

9. December 28,1979 

10. Jones & Laughlin Steel Corp 

1. 80-10596/07151 

2. 34-007-20989-0014 
3.103 000 000 

4. Dorset Drilling Co Inc 

5. Ryska-Windecker No 4 

6. Lenox 

7. Ashtabula OH 

8. 5.0 million cubic feet 

9. December 28,1979 

10. Jones & Laughlin Steel Corp 

1. 80-10597/07152 

2. 34-007-20990-0014 

3. 103 000 000 

4. Dorset Drilling Co Inc 

5. Haines No 2 

6. Lenox 

7. Ashtabula OH 

8.12.0 million cubic feet 

9. December 28,1979 

10. Jones & Laughlin Steel Corp 

1. 80-10598/07168 

2. 34-031-23458-0014 
3.102 000 000 

4. Jerry Moore Inc 

5. Huber A Brenly Unit No 3 

6. Keene 

7. Coshocton OH 

8. 5.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission 

1. 80-10599/07187 

2. 34-115-21736-0014 
3.102 000 000 

4. Future Energy Corporation 

5. Donovan Lowe No 1 

6 . 

7. Morgan OH 

8. 36.5 million cubic feet 

9. December 28.1979 

10 . 

1. 80-10600/07188 

2. 34-115-21768-0014 

3. 102 000 000 

4. Future Energy Corporation 

5. Donovan Lowe No 2 

6 . 

7. Morgan OH 

8. 73.0 million cubic feet 

9. December 28,1979 

10 . 

1.80-10601/07189 
2. 34-115-21842-0014 
3.102 000 000 

4. Future Energy Corporation 

5. Putnam Bragg No 1 

6 . 

7. Morgan OH 

8.128.0 million cubic feet 

9. December 28,1979 

10 . 

1. 80-10602/07289 

2. 34-007-20996-0014 

3. 103 000 000 

4. Doreset Drilling Co Inc 

5. Calvert-Haines Unit No 1 

6. Lenox 

7. Ashtabula OH 


8. 25.0 million cubic feet 

9. December 28,1979 

10. Jones & Laughlin Steel Corp 

1. 80-10603/07390 

2. 34-115-00374-0014 

3.108 000 000 

4. Cameron Brothers 

5. Syphers No 2 

6 . 

7. Morgan OH 

8. .1 million cubic feet 

9. December 28.1979 

10. Columbia Gas Trans Corp 

1. 80-10604/07391 

2. 34-115-00456-0014 

3.108 000 000 

4. Cameron Brothers 

5. Boyd No 1 

6 . 

7. Morgan OH 

8. .5 million cubic feet 

9. December 28.1979 

10. Columbia Gas Trans Corp 

1. 80-10605/07397 

2. 34-115-00364-0014 

3.108 000 000 

4. Cameron Brothers 

5. Syphers #1 

6 . 

7. Morgan OH 

8. .1 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans Corp 

1. 80-10606/07410 

2. 34-133-22035-0014 

3.103 000 000 

4. Buckeye Oil Producing Co 

5. Layne #1 

6 . 

7. Portage OH 

8. 21.0 million cubic feet 

9. December 28,1979 

10. East Ohio Gas Company 

1. 80-10607/07572 

2. 34-115-21620-0014 

3.102 000 000 

4. O’Neal Productions Inc 

5. F Knox #3 

6 . 

7. Morgan OH 

8. .0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-10608/07573 

2. 34-115-21619-0014 

3. 102 000 000 

4. O’Neal Productions Inc 

5. F Knox #2 

8. 

7. Morgan OH 

8. .0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-10609/07574 

2. 34-115-21579-0014 

3.102 000 000 

4. O’Neal Productions Inc 

5. F Knox #1 

6 . 

7. Morgan OH 

8. .0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Corp 
1. 80-10610/07576 


2. 34-115-21766-0014 

3.102 000 000 

4. O’Neal Productions Inc 

5. Ferguson Et Al Huck 

6 . 

7. Morgan OH 

8. .0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-10611/07577 

2. 34-115-21630-0014 

3.102 000 000 

4. O’Neal Productions Inc 

5. C Huck #1 

6 . 

7. Morgan OH 

8. .0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Transmission Corp 

1. 80-10612/07580 

2. 34-115-21577-0014 

3.102 000 000 

4. O'Neal Productions Inc 

5. Parmiter #1 

6 . 

7. Morgan OH 

8. .0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Transmission Corp 

1. 80-10613/07602 

2. 34-053-20179-0014 

3.108 000 000 

4. Robert D Carson & Mary V Carson 

5. Carson #1 

8. 

7. Callia OH 

8. 4.1 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-10614/07891 

2. 34-105-21819-0014 

3.103 000 000 

4. Liberty Oil & Gas Corp 

5. Elmer Kaylor #1 

8. 

7. Meigs OH 

8.15.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-10615/07892 

2. 34-105-21822-0014 

3.103 000 000 

4. Liberty Oil & Gas Corp 

5. Clyde Kuhn #1 

6 . 

7. Meigs OH 

8.18.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Transmission Corp 

1. 86-10616/07893 

2. 34-105-21820-0014 

3.103 000 000 

4. Liberty Oil & Gas Corp 

5. Robert Marcinko #1 

6. 

7. Meigs OH 

8.19.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Transmission Corp 

1. 80-10617/07894 

2. 34-105-21823-0014 

3.103 000 000 

4. Liberty Oil & Gas Corp 

5. Duane Wolfe #1 

6 . 
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7. Miegs OH 

8.16.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-10618/07902 

2. 34-103-22165-0014 

3.103 000 000 

4. Leslie Oil & Gas Co Inc 

5. M Terbeek Well #1 - 

6 . 

7. Medina OH 

8. 4.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Co 

1. 80-10619/07903 

2. 34-103-22052-0014 

3.103 000 000 

4. Leslie Oil & Gas Co Inc 

5. R Smith Well #1 

6 . 

7. Medina OH 

8. 2.0 million cubic feet 

9. December 28,1979 

10 . 

1. 80-10620/07929 

2. 34-157-23316-0014 

3.103 000 000 

4. K-B Oil Co 

5. Loader #1A 

6 . 

7. Tuscarawas OH 

8. 30.0 million cubic feet 

9. December 28,1979 

10 . 

1. 80-10621/07933 

2. 34-119-24893-0014 

3.103 000 000 

4. Williston Oil & Development Corp 

5. Founds #7 

6. 

7. Muskingum OH 

8.14.6 million cubic feet 

9. December 28,1979 

10 . 

1. 80-10622/07942 

2. 34-119-24406-0014 

3.103 000 000 

4. Williston Oil & Development Corp 

5. Gillogly #11 

6 . 

7. Muskingum OH 

8.14.6 million cubic feet 

9. December 28,1979 

10 . 

1. 80-10623/07943 

2. 34-119-04407-0014 

3.103 000 000 - 

4. Williston Oil & Development Corp 

5. Gillogly #10 

6 . 

7. Muskingum OH 

8.14.6 million cubic feet 

9. December 28,1979 

10 . 

1. 80-10624/07947 

2. 34-119-24884-0014 

3.103 000 000 

4. Williston Oil & Development Corp 

5. Founds #3 

6 . 

7. Muskingum OH 

8.14.6 million cubic feet 

9. December 28,1979 

10 . 

1. 80-10625/07959 


2. 34-167-24157-0014 

3.103 000 000 

4. Lauderman Oil & Gas Drilling 

5. Archie Miller #1 

8. Flemming Field 

7. Washington OH 

8. 470.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Transmission 

1. 80-10626/07960 

2. 34-167-24565-0014 

3.103 000 000 

4. Lauderman Oil & Gas Drilling 

5. Edwin Pryor Etal #1 

6. Archers Fork 

7. Washington OH 

8. 375.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission 

1. 80-10627/07962 

2. 34-167-24606-0014 

3.103 000 000 

4. Lauderman Oil & Gas Drilling 

5. Norman Casto Etux #1 

6. Wingett Run 

7. Washington OH 

8.1.3 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission 

1. 86-10628/07966 

2. 34-167-24529-0014 

3.103 000 000 

4. Lauderman Oil & Gas Drilling 

5. Ward #1 

6. Bloomfield 

7. Washington OH 

8.1.3 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission 

1. 80-10629/07968 

2. 34-155-21228-0014 

3.102 000 000 

4. Atlas Energy Group Inc 

5. Wedgewood No l-#0575 

6 . 

7. Trumbull OH 

8. .0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-10630/07967 

2. 34-155-21229-0014 

3.102 000 000 

4. Atlas Energy Group Inc 

5. Wedgewood No 2-#0576 

6 . 

7. Trumbull OH 

8. .0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-10631/07969 

2. 34-155-21227-0014 

3.102 000 000 

4. Atlas Energy Group Inc 

5. Michetti No l-#0573 

6 . 

7. Trumbull OH 

8.19.4 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-10632/07970 

2. 34-155-21265-0014 

3.102 000 000 

4. Atlas Energy Group Inc 

5. R Jones No 2-#0584 

6 . 


7. Trumbull OH 

8. .0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-10633/07971 

2. 34-155-21264-0014 

3. 102 000 000 

4. Atlas Energy Group Inc 

5. R Jones No l-#0568 

6 . 

7. Trumbull OH 

8.17.3 million cubic feet 

9. December 28.1979 

10. Columbia Gas Transmission Corp 

1. 80-10634/07972 

2. 34-155-21269-0014 

3.102 000 000 

4. Atlas Energy Group Inc 

5. Hofmann No l-#0583 

6 . 

7. Trumbull OH 

8. 26.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-10635/07973 

2. 34-155-21267-0014 

3.102 000 000 

4. Atlas Energy Group Inc 

5. Bosscher No l-#0582 

6 . 

7. Trumbull OH 

8.18.7 million cubic feet 

9. December 28.1979 

10. Columbia Gas Transmission Corp 

1. 80-10636/07974 

2. 34-167-24909-0014 

3.103 000 000 

4. Lauderman Oil & Gas Drilling 

5. T R Mattocks #1 

6. Barlow 

7. Washington OH 

8. 475.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission 

1. 80-10637/08008 

2. 34-163-20408-0014 

3. 103 000 000 

4. American Well Management Company 

5. White No 3 

6 . 

7. Vinton OH 

8.18.0 million cubic feet 

9. December 28,1979 

10 . 

1. 80-10638/08007 

2. 34-169-22144-0014 

3.103 000 000 

4. Buckeye Oil Producing Co 

5. Reinheimer 160 #2 

6 . 

7. Wayne OH 

8.1.0 million cubic feet 

9. December 28.1979 

10. Berman Shafer Operating Co 

1. 80-10639/08009 

2. 34-127-24373-0014 

3.103 000 000 ~ 

4. Quaker State Oil Refining Corp 

5. Adcock #4-T-l 80207-4 

6 . 

7. Perry OH 

8. 9.1 million cubic feet 

9. December 28,1979* 

10. Foraker Gas Co 
1. 80-10640/08010 
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2. 34-127-24332-0014 

3.103 000 000 

4. Quaker State Oil Refining Corp 

5. James T Brown #2 80208-2 

6 . 

7. Perry OH 

8.11.0 million cubic feet 

9. December 28,1979 

10. Foraker Gas Co 

1. 80-10641/08011 

2, 34-127-24331-0014 

3.103 000 000 

4. Quaker State Oil Refining Corp 

5. Ketcham #3 80209-3 

6 . 

7. Perry OH 

8.9.1 million cubic feet 

9. December 28,1979 

10. Foraker Gas Co 

1. 80-10642/08012 

2. 34-127-24392-0014 

3.103 000 000 

4. Quaker State Oil Refining Corp 

5. Lewis #13 80222-13 

6. 

7. Perry OH 

8. 5.5 million cubic feet 

9. December 28,1979 

10. Foraker Gas Company 

1. 80-10643/08013 

2. 34-075-22283-0014 

3.103 000 000 

4. B T Simpson Jr 

5. Clyde E & Delores Kinsey #2 

6. Nashville 

7. Holmes OH 

8. 50.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Transmission Corp 

1. 80-10644/08014 

2. 34-155-20294-0014 

3.103 000 000 

4. Atlas Energy Group Inc 

5. Maffitt No 2-#0515 

6 . 

7. Trumbull OH 

8. 8.4 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-10645/08015 

2. 34-155-21171-0014 

3. 103 000 000 

4. Atlas Energy Group Inc 

5. Tobin No 2-#0570 

6 . 

7. Trumbull OH 

8. 39.4 million cubic feet 

9. December 28,1979 

10. Columbia Gas Transmission Carp 

1. 80-10646/08016 

2. 34-155-21327-0014 

3.103 000 000 

4. Atlas Energy Group Inc 

5. Kujala-Rudge Unit No l-#0588 

6 . 

7. Trumbull OH 

8. .0 million cubic feet 

9. December 2& 1979 

10. Columbia Gas Transmission 
i 80-10647/08018 

2. 34-083-02627-0014 

3.103 000 000 

4. Harold Sparks 

5. Melvin Yoder #2 

6 . 


7. Knox OH 

8. 3.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans 

1. 80-10648/08019 

2. 34-083-22666-0014 

3.103 000 000 

4. Harold Sparks 

5. Melvin Yoder #3 

6 . 

7. Knox OH 

8. 3.0 million cubic feet 

9. December 28,1979 

10. Columbia Gas Trans 

1. 80-10649/08020 

2. 34-053-20349-0014 

3.103 000 000 

4. R Gene Brasel also DBA Brasel & BRA 

5. Johnson/Halliday #1 

6 . 

7. Gallia OH 

8. 5.0 million cubic feet 

9. December 28.1979 

10. Columbia Gas Transmission Corp 

1. 80-10650/08021 

2. 34-007-21186-0014 

3.103 000 000 

4. W S W Operating Inc 

5. N A Olekshuk #1 

6. Bushnell #833 

7. Ashtabula OH 

8. 50.0 million cubic feet 

9. December 28,1979 

10. East Ohio Gas Company 

1. 80-10651/08022 

2. 34-119-24911-0014 

3.103 000 000 

4. Petro Oil Co 

5. Lewis Well #1 

6 . 

7. Muskingum OH 

8. .0 million cubic feet 

9. December 28,1979 

10 . 

Oklahoma Corporation Commission 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchasers) 

1. 80-10920/01330 

2. 35-121-20450-0000 

3.103 000 000 

4. Trepel Petrol Explor & Dev Corp 

5. Gray No 1 

6. S Pine Hollow 

7. Pittsburg OK 

8.146.0 million cubic feet 

9. December 28,1979 

10. Arkansas Louisiana Gas Company 

1. 80-10921/00788 

2. 35-079-20303-0000 

3.103 000 000 

4. Texas Oil & Gas Corp 

5. Thomas E No 1 

6. W Cameron 

7. Leflore OK 

8. 23.0 million cubic feet 

9. December 28.1979 


10 . 

1. 80-10922/00780 

2. 35-139-20975-0000 
3.103 000 000 

4. Texas Oil & Gas Corp 

5. Hood #1 

6. SW Liberal 

7. Texas OK 

8.45.0 million cubic feet „ 

9. December 28,1979 

10 . 

1. 80-10923/00828 

2. 35-017-20920-0000 
3.103 000 000 

4. Texas Oil & Gas Corp 

5. Wier No 1 

6. Fort Reno 

7. Canadian OK 

8.115.0 million cubic feet 

9. December 28,1979 

10 . 

1. 80-10924/01188 

2. 35-071-00000-0000 
3.108 000 000 

4. Kansas Gas Purchasing 

5. Rowe #1 

6. Blackwell 

7. Kay OK 

8.10.5 million cubic feet 

9. December 28.1979 

10. Cities Service Gas Company 

1. 80-10925/00048 

2. 35-047-21668-0000 
3.103 000 000 

4. Union Texas Petroleum 

5. J W Knecht No 2 

6. Waukomis SW 

7. Garfield OK 

8.183.0 million cubic feet 

9. December 28,1979 

10. Panhandle Eastern Pipeline Co 

1. 80-10928/01189 

2. 35-071-00000-0000 
3.108 000 000 

4. Kansas Gas Purchasing 

5. Rowe #2 

6. Blackwell 

7. Kay OK 

8.15.9 million cubic feet 

9. December 28,1979 

10. Cities Service Gas Company 

1. 80-10927/01089 

2. 35-073-00000-0000 
3.103 000 000 

4. Harper Oil Company 

5. J F Fisher #1 

6. Sooner Trend 

7. Kingfisher OK 

8. 30.0 million cubic feet 

9. December 28.1979 

10. Phillips Petroleum Company 

1. 80-10928/01159 

2. 35-045-20545-0000 
3.103 000 000 

4. Amoco Production Company 

5. Moyer Gas Unit Well #1 

6. North Gage 

7. Ellis OK 

8. 639.0 million cubic feet 

9. December 28,1979 

10. Panhandle Eastern Pipeline Co 

1. 80-10929/00895 

2. 35-047-21740-0000 
3.103 000 000 
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4. Texas Oil & Gas Corp 

5. Brainard #1 

6. N W Enid 

7. Garfield OK 

8.1055.0 million cubic feet 

9. December 28,1979 

10. Arkansas Louisiana Gas Co 

1. 80-10930/00814 

2. 35-051-20613-0000 

3.102 000 000 

4. Kaiser Francis Oil Company 

5. McNeil #1 

6. E Chickasha 

7. Grady OK 

8. 350.0 million cubic feet 

9. December 28,1979 

10. Mississippi River Transmission Corp, 
Oklahoma Natural Gas Co 

1. 80-10931/01323 

2.35- 007-21510-0000 

3.103 000 000 

4. Don D Montgomery Jr 

5. Eagan #29-1 

6. Section 29-6N-24ECM 

7. Beaver OK 

8.15.0 million cubic feet 

9. December 28,1979 

10. Panhandle Eastern Pipe Line Company 

1. 80-10932/00920 

2. 35-059-20674-0000 

3.103 000 000 

4. Texas Oil & Gas Corp 

5. Chase #1 

6. N W Lovedale 

7. Harper OK 

8. 434.0 million cubic feet 

9. December 28,1979 

10. Michigan-Wisconsin 
1. 80-10933/00768 

2.35- 007-21594-0000 

3.103 000 000 

4. Texas Oil & Gas Corp 

5. Clark F No 1 

6. Dombey 

7. Beaver OK 

8. 379.0 million cubic feet 

9. December 28,1979 

10 . 

1. 80-10934/00859 

2. 35-129-20254-0000 

3.103 000 000 

4. Texas Oil & Gas Corp 

5. Eakins C #1 

6. Grand 

7. Roger Mills OK 

8.186.0 million cubic feet 

9. December 28,1979 

10. Cities Service 

1. 80-10935/00881 

2. 35-093-21524-0000 

3.103 000 000 

4. Texas Oil & Gas Corp 

5. Edwards D No 1 

6. Cheyenne Valley 

7. Major OK 

8. 361.0 million cubic feet 

9. December 28,1979 

10 . 

1. 80-10936/01186 

2. 35-059-30070-0000 

3.103 000 000 

4. Arco Oil and Gas Company 

5. Louis Barby #2 

6. Laveme 

7. Harper OK 


8. 365.0 million cubic feet 

9. December 28,1979 

10. Michigan Wisconsin Pipe Line Co 

1. 80-10937/01327 

2. 35-121-20545-0000 

3.103 000 000 

4. Andover Oil Company 

5. L Wayne Chandler #16-1 

6. S Pine Hollow 

7. Pittsburg OK 

8. 40.0 million cubic feet 

9. December 28,1979 

10. Arkansas Louisiana Gas Co 

1. 80-10938/01325 

2. 35-029-20175-0000 

3.103 000 000 

4. Stephens Production Company 

5. Admire Estate #1 

6. Centrahoma 

7. Coal OK 

8. 43.2 million cubic feet 

9. December 28,1979 

10. Arkansas Louisiana Gas Company 

1. 80-10939/01329 

2. 35-121-20562-0000 

3.103 000 000 

4. Andover Oil Company 

5. Adam Gibson #10-1 

6. S Pine Hollow 

7. Pittsburg OK 

8. 30.0 million cubic feet 

9. December 28,1979 

10. Arkansas Louisiana Gas Co 

1. 80-10940/00773 

2. 35-139-20952-0000 

3.103 000 000 

4. Texas Oil & Gas Corp 

5. Baucum #1 

6. N W Dombey 

7. Texas OK 

8. 374.0 million cubic feet 

9. December 28,1979 

10 . 

Texas Railroad Commission, Oil and Gas 
Division 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well Name 

6. Field or OCS Area Name 

7. County, State or Block No. 

8. Estimated Annual Volume 

9. Date Received at FERC 

10. Purchaser(s) 

1. 80-10771/08-007522 

2. 42-389-30509-0000 

3.107 000 000 

4. Gulf Oil Corporation 

5. S E Ligon Well No 7 

8. Worsham-Bayer (Ellenburger) 

7. Reeves TX 

8. 300.0 million cubic feet 

9. December 28,1979 

10. Transwestem Pipeline Co 

1. 80-10772/005083 

2. 42-479-30076-0000 

3.108 000 000 

4. Mitchell Energy Corporation 

5. Johnson-Morris #1 50646 

6. Wise-Kent (Ham Sand) 

7. Wise TX 

8. 7.7 million cubic feet 

9. December 28,1979 


10. Natural Gas Pipeline Co of America 

1. 80-10773/005505 

2. 42-057-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corporation 

5. Crist Pshigoda Et A1 A No 1 

6. Ellis Ranch 

7. Ochiltree TX 

8. 8.0 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 

1. 80-10774/005500 

2. 42-233-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corporation 

5. McNutt C No 14 

6. Panhandle West 

7. Hutchinson TX 

8. 8.0 million cubic feet 

9. December 28,1979 

10. Northern Natural Gas Co. Panhandle 
Eastern Pipeline Co 

1. 80-10775/005498 

2. 42-295-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corporation 

5. Gussie B Shutterly No 1 

6. Bradford 

7. Lipscomb TX 

8. 8.0 million cubic feet 

9. December 28.1979 

10. Southwestern Public Service Co 

1. 80-10776/006934 

2. 42-233-00000-0000 

3.108 000 000 

4. Carl Saxon Oil Account 

5. H E Smith (00803) No 2 

6. Panhandle Hutchinson County 

7. Hutchinson TX 

8. 9.5 million cubic feet 

9. December 28,1979 

10. Phillips Petroleum Company 

1. 80-10777/006933 

2. 42-233-00000-0000 

3.108 000 000 

4. Carl Saxon Oil Account 

5. H E Smith (00803) No 3 

6. Panhandle Hutchinson County 

7. Hutchinson TX 

8. 4.2 million cubic feet 

9. December 28,1979 

10. Phillips Petroleum Company 

1. 80-10778/006916 

2. 42-065-00000-0000 

3.108 000 000 

4. S A Oil Account 

5. Garner (00145) No 4 

6. Panhandle Carson County 

7. Carson TX 

8.1.4 million cubic feet 

9. December 28,1979 

10. Cabot Corporation 

1. 80-10779/006915 

2. 42-065-00000-0000 

3.108 000 000 

4. S A Oil Account 

5. Gamer (00145) No 3 

6. Panhandle Carson County 

7. Carson TX 

8.1.8 million cubic feet 

9. December 28,1979 

10. Cabot Corporation 

1. 80-10780/006914 

2. 42-065-00000-0000 
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3.108 000 000 

4. S A Oil Account 

5. Garner (00145) No 1 

6. Panhandle Carson County 

7. Carson TX 

8. .3 million cubic feet 

9. December 28,1979 

10. Cabot Corporation 

1. 80-10781/006913 

2. 42-065-00000-0000 

3.108 000 000 

4 . S A Oil Account 

5. Gamer (00145) No 2 

6. Panhandle Carson County 

7. Carson TX 

6. .3 million cubic feet 

9. December 28.1979 

10. Cabot Corporation 

1. 80-10782/006911 

2. 42-233-00000-0000 

3.108 000 000 

4. S A Oil Account 

5. Smith -J- (01325) No 3 

6. Panhandle Hutchinson County 

7. Hutchinson TX 

8. 6.0 million cubic feet 

9. December 28,1979 

10. Phillips Petroleum Company 

1. 80-10783/006910 

2. 42-233-60000-0000 

3.108 000 000 

4. S A Oil Account 

5. Smith -J- (01325) No 2 

6. Panhandle Hutchinson County 

7. Hutchinson TX 

8. 8.0 million cubic feet 

9. December 28.1979 

10. Phillips Petroleum Company 

1. 80-10784/006909 

2. 42-233-00000-0000 

3.108 000 000 

4. S A Oil Account 

5. Smith -J- (01325) No 1 

6. Panhandle Hutchinson County 

7. Hutchinson TX 

8. 6.0 million cubic feet 

9. December 28.1979 

10. Phillips Petroleum Company 

1. 80-10785/006514 

2. 42-105-31008-0000 

3.108 000 000 

4. Bill J Graham 

5. Todd No 1-RRC No 71432 

6. Donham (San Andres) 

7. Crockett TX 

8. 8.0 million cubic feet 

9. December 28.1979 

10. Permian Corporation 

1. 80-10786/006499 

2. 42-371-00000-0000 

3.108 000 000 

4. BRC Operating Company 

5. Walsh No 1 RRC No 65330 

6. Abell (Permian General) 

7. Pecos TX 

8.18.0 million cubic feet 

9. December 28.1979 

10. PGP Gas Products Inc 

1. 80-10787/006497 

2. 42-179-00000-0000 

3.108 000 000 

4. Production Management Assoc 

5. J C Short No 1 — 25834 

6. Panhandle 

7. Gray TX 


8.13.3 million cubic feet 

9. December 28,1979 

10. Coltexo Corporation 

1. 80-10788/006065 

2. 42-179-00000-0000 

3.108 000 000 

4. Continental Oil Co 

5. Mary Wall No 1 

6. W Panhandle 

7. Gray TX 

8. 4.2 million cubic feet 

9. December 28,1979 

10. Cities Service Gas Company (4911) 

1. 80-10789/006063 

2. 42-065-00000-0000 

3. 108 000 000 

4. Continental Oil Co 

5. Burnett 60A 

6. W Panhandle 

7. Carson TX 

8.15.6 million cubic feet 

9. December 28.1979 

10. Cities Service Gas Company (4911) 

1. 80-10790/006062 

2. 42-065-00000-0000 

3.108 000 000 

4. Continental Oil Co 

5. C E Deahl No 1R 

6. W Panhandle 

7. Carson TX 

8. 9.9 million cubic feet 

9. December 28.1979 

10. Cities Service Gas Company (4911) 

1. 80-10791/006058 

2. 42-233-00000-0000 

3.108 000 000 

4. Continental Oil Co 

5. A M Spurlock No 1 

6. Carson-Hutchinson 

7. Hutchinson TX 

8. 6.5 million cubic feet 

9. December 28,1979 

10. Diamond Shamrock Corp (4040) 

1. 80-10792/005571 

2. 42-065-00000-0000 

3.108 000 000 

4. Getty Oil Company 

5. Schafer Ranch No 34 

6. Panhandle West 

7. Carson and Gray TX 

8. 2.0 million cubic feet 

9. December 28,1979 

10. Getty Oil Co Natural Gas Plant 

1. 80-10793/005569 

2. 42-483-00000-0000 

3.108 000 000 

4. Getty Oil Company 

5. G I Foster No 1 

6. Wheeler-Pan (Hunton) 

7. Wheeler TX 

8.12.0 million cubic feet 

9. December 28,1979 

10. Pioneer Natural Gas Company 

1. 80-10794/005494 

2. 42-295-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corporation 

5. John R Wassell A No 1 

6. Bradford 

7. Lipscomb TX 

8. 8.0 million cubic feet 

9. December 28.1979 

10. Southwestern Public Service Co 
1. 80-10795/005360 


2. 42-357-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corporation 

5. Morrison et al F No 1-53L 

6. Parsell 

7. Ochiltree TX 

8. 8.0 million cubic feet 

9. December 28.1979 

10. Southwestern Public Service Co 

1. 80-10796/005122 

2. 42-475-00000-0000 

3.108 000 000 

4. Getty Oil Company 

5. W D Johnson No 52 

6. North Ward Estes 

7. Ward TX 

8.1.0 million cubic feet 

9. December 28,1979 

10. Cabot Corporation 

1. 80-10797/002940 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 805 

8. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corp 

1. 80-10798/002946 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 903 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

1. 80-10799/002947 

2. 42-105-00000-0000 

3. 108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 1205 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10800/002948 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 1102 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10801/002949 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 1103 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10802/002951 

2. 42-105-00000-0000 

3. 108 000 000 

4. D L Bishop 
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5. 05562 Weger Unit No 1105 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28.1979 

10. Big Lake Gas Corporation 

1. 80-10803/002952 

2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 1106 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28.1979 

10. Big Lake Gas Corporation 

1. 80-10804/002953 

2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5.05562 Weger Unit No 1108 

6. Weger (San Andres) 

I 7. Crockett TX 

8. .1 million cubic feet 
I 9. December 28.1979 
10. Big Lake Gas Corporation 

1. 80-10805/002954 

2. 42-105-00000-0000 
3.108 000 000 

I 4. D L Bishop 

I 5.05562 Weger Unit No 1107 
16. Weger (San Andres) 

7. Crockett TX 

18. .1 million cubic feet 

19. December 28,1979 

110. Big Lake Gas Corporation 

11.80- 10806/002955 

12. 42-105-00000-0000 
I 3.108 000 000 

14. DL Bishop 

15. 05562 Weger Unit No 1109 

16. Weger (San Andres) 

17. Crockett TX 

18. .1 million cubic feet 
19 December 28.1979 

110. Big Lake Gas Corporation 

11. 80-10807/002958 

12. 42-105-00000-0000 
|3 108 000 000 

14. D L Bishop 

15. Weger Unit No 1201 05562 

16. Weger (San Andres) 

17. Crockett TX 

|8. .1 million cubic feet 
|9. December 28,1979 
110. Big Lake Gas Corporation 

11.80- 10808/002957 

12. 42-105-00000-0000 
|3.108 000 000 

14. D L Bishop 

15. 05582 Weger Unit No 1204 

18. Weger (San Andres) . 

17. Crockett TX 

18. .1 million cubic feet 
19 December 28.1979 

110. Big Lake Gas Corporation 

11. 80-10809/001669 

12. 42-371-31786-0000 
13 107 000 000 

14. Pioneer Production Corporation 

15. Dixel Gas Unit No 1 RRC ID 76650 

16. Gomez (Ellenburger) 

17. Pecos TX 

18.480.0 million cubic feet 
|9 December 28,1979 


10. Pioneer Natural Gas Company, Northern 
Natural Gas Co 

1. 80-10810/001786 

2. 42-393-00000-0000 

3.108 000 000 

4.1 & J Gas Properties 

5. Coman B #1 22582 

6. Quinduno (Lower Albany Dolomite) 

7. Roberts TX 

8.9.4 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Company of 
America 

1. 80-10811/002936 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 1007 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10812/002937 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 1008 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28.1979 

10. Big Lake Gas Corporation 

1. 80-10813/002938 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5.05562 Weger Unit No 1101 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10814/002939 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 802 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 
1. 80-10815/002941 
2.42-105-00000-0000 

3.108 000 000 
4. D L Bishop 

5.05562 Weger Unit No 806 

6. Weger (San Andres) 

7. Crocket TX 

8. .1 million cubic feet 

9. December 28.1979 

10. Big Lake Gas Corporation 

1. 80-10816/002942 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 807 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 
1. 80-10817/002943 


2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 808 

6. Weger (San Andres) 

7. Crocket TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10818/002944 

2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5.05562 Weger Unit No 901 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10819/002945 

2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 902 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10820/002958 

2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 707 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28.1979 

10. Big Lake Gas Corporation 

1. 80-10821/002960 

2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5. Weger Unit No 507 05562 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10822/002961 

2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5. Weger Unit No 509 05562 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10823/002962 

2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5. Weger Unit No 510 05562 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10824/005521 

2. 42-295-00000-0000 
3.108 000 000 

4. Diamond Shamrock Corporation 

5. H G Schoenhals No 1-861 
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6. Bradford 

7. Lipscomb TX 

8. 8.0 million cubic feet 

9. December 28.1979 

10. Southwestern Public Service Co 

1. 80-10825/002963 

2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5. Weger Unit No 201 05562 

6. Weger (San Andres) 

7. Crockett TX 

6. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10826/002964 

2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5. Weger Unit No 202 05562 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10827/002959 

2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5. Weger Unit No 801 05562 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10828/002965 

2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5. Weger Unit No 203 05562 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10829/002966 

2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5. Weger Unit No 301 05562 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10830/002967 

2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5. Weger Unit No 303 05562 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10831/00 2968 

2. 42-105-00000-0000 
3.108 000 000 

4. D L Bishop 

5. Weger Unit No 511 05562 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 


1. 80-10832/002969 

2. 42-105-00000-0000 

3. 108 000 000 

4. D L Bishop 

5. Weger Unit No 601 05562 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10833/002970 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. Weger Unit No 604 05562 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10834/002971 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. Weger Unit No 605 05562 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10835/002972 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. Weger Unit No 608 05562 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10836/002973 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. Weger Unit No 701 05562 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28.1979 

10. Big Lake Gas Corporation 

1. 80-10837/002974 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 703 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10838/002975 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 704 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10839/002976 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 705 


6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10840/002977 

2. 42-105-00000-0000 

3. 108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 706 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10841/002978 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 304 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10842/002979 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5.05562 Weger Unit No 401 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10843/002980 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 402 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10844/002981 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 501 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10845/002982 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 502 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-10846/002983 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 503 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 
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1.80- 10847/002984 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 504 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28.1979 

10. Big Lake Gas Corporation 

1.80- 10848/003357 

2. 42-341-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Porter-Fittman No 3 

6 . Panhandle-Moore 

7. Moore TX 

8. .6 million cubic feet 

9 . December 28,1979 

10. El Paso Natural Gas Co 

1. 80- 10849/003359 

| 2 42-357-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Rogers-D No 4 

6. S E Share 

7. Ochiltree TX 

| 8. 4.7 million cubic feet 

9. December 28,1979 

10. Panhandle Eastern Pipeline Co 

1.80- 10850/003360 

2 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Ranch E No 3 

6. Panhandle Hutchinson 

7. Hutchinson TX 

8.1.5 million cubic feet 
9. December 28,1979 
110. El Paso Natural Gas Co 

1. 80-10851/003361 

2 . 42-233-00000-0000 

3.108 000 000 

14. Phillips Petroleum Company 

15. Ranch C No 7 

16. Panhandle Hutchinson 

17. Hutchinson TX 

I fl 4.2 million cubic feet 
19 . December 28,1979 
110. El Paso Natural Gas Co 

11. 80-10852/003362 
12 42-233-00000-0000 
|3 108 000 000 

Phillips Petroleum Company 

5 Ranch E No 4 

16 Hanhandle Hutchinson 
|7. Hutchinson TX 
|8. l.l million cubic feet 
19 . December 28,1979 
110. El Paso Natural Gas Co 
80-10853/002592 
2. 42-087-25998-0000 
|3. 108 000 000 

El Paso Natural Gas Company 
Baxter A 1 

6 Hanhandle East 
|7. Collingsworth TX 

7.6 million cubic feet 
December 28.1979 
JlO. El Paso Natural Gas Co 
|l. 80-10854/002593 
■2 42-087-26295-0000 
|3. 108 000 000 

El Paso Natural Gas Company 
|5. Williams B 1 


6. Panhandle East 

7. Collingsworth TX 

8. 5.5 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co 

1. 80-10855/002594 

2. 42-087-26055-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Coleman 1 

6. Panhandle East 

7. Collingsworth TX 

8.1.8 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co 

1. 80-10856/002595 

2. 42-483-26303-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Williams D 3 

6. Panhandle East 

7. Wheeler TX 

8.15.4 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co 

1. 80-10857/002596 

2. 42-483-26044-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Bush #1 

6. Panhandle East 

7. Wheeler TX 

8.13.3 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co 

1. 80-10858/002597 

2. 42-087-25977-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Aldous B1 

6. Panhandle East 

7. Collingsworth TX 

8. 2.6 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co 

1. 80-10859/002598 

2. 42-087-26149-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Lutes 1 

6. Panhandle East 

7. Collingsworth TX 

8.14.9 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co 

1. 80-10860/002599 

2. 42-087-26057-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Coleman A 2 

6. Panhandle East 

7. Collingsworth TX 

8. 4.0 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co 
1, 80-10861/002601 

2. 42-087-26164-00000-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Martindale 1 

6. Panhandle East 

7. Collingsworth TX 

8. 2.8 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co 


1. 80-10862/002602 
2. 42-087-26120-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Knoll X1 

6. Panhandle East 

7. Collingsworth TX 

8.17.2 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co 

1. 80-10863/002603 

2. 42-087-28250-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Sanders 1 

6. Panhandle East 

7. Collingsworth TX 4 

8.16.9 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co 

1. 80-10864/002604 

2. 42-483-26301-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Williams D 1 

6. Panhandle East 

7. Wheeler TX 

8.11.3 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co 

1. 80-10865/002606 

2. 42-087-25980-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Aldous E 1 

6. Panhandle East 

7. Collingsworth TX 

8.15.0 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co 

1. 80-10866/002609 

2. 42-087-26024-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Betenbough A 2 

6. Panhandle East 

7. Collingsworth TX 

8. 3.9 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co 

1. 80-10867/002810 

2. 42-087-26308-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Williams C 2 

6. Panhandle East 

7. Collingsworth TX 

8. 4.3 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co 
1. 80-10868/002611 

2. 42-435-30887-0026 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Davis C #4 

6. Sonora (Canyon Upper) 

7. Sutton TX 

8. .7 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co 

1. 80-10869/002612 

2. 42-087-26136-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Laycock A 4 
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0. Panhandle East 
7. Collingsworth TX 
8.17.0 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co 

1. 80-10870/002613 

2. 42-087-26224-0000 
3.108 000 000 

4. El Paso Natural Gas Co. 

5. O’Neil 2 

6. Panhandle East 

7. Collingsworth, TX 

8.10.1 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 80-10871/002616 

2. 42-087-31689-0000 
3.108 000 000 

4. El Paso Natural Gas Co. 

5. Tindall A #2 

6. Panhandle East 

7. Collingsworth, TX 

8. .4 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 80-10872/002617 

2. 42-087-26272-0000 
3.108 000 000 

4. El Paso Natural Gas Co. 

5. Smith B 2 

6. Panhandle East 

7. Collingsworth. TX 

8. 3.1 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 80-10873/002618 

2. 42-087-26069-0000 
3.108 000 000 

4. El Paso Natural Gas Co. 

5. Emmert A 2 

6. Panhandle East 

7. Collingsworth, TX 

8. 20.9 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 80-10874/002619 

2. 42-087-25995-0000 
3.108 000 000 

4. El Paso Natural Gas Co. 

5. Baxter #2 

6. Panhandle East 

7. Collingsworth, TX 

8. 3.2 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 80-10875/002620 

2. 42-087-26053-0000 
3.108 000 000 

4. El Paso Natural Gas Co. 

5. Clark A 2 

6. Panhandle East 

7. Collingsworth, TX 

8. .7 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co. 

1. 80-10876/002451 

2. 42-087-26196-0000 
3.108 000 000 

4. El Paso Natural Gas Co. 

5. Morgan D 1 

6. Panhandle East 

7. Collingsworth. TX 

8. .1 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 


1. 80-10877/002621 

2. 42-087-26197-0000 

3.108 000 000 

4. El Paso Natural Gas Co. 

5. Morris 1 

6. Panhandle East 

7. Collingsworth, TX 

8. 7.3 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 80-10878/002622 

2. 42-483-26147-0000 

3.108 000 000 

4. El Paso Natural Gas Co. 

5. Lone Star Producing Co 1 

6. Panhandle East 

7. Wheeler. TX 

8.10.4 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 80-10879/002623 

2. 42-179-34747-0000 

3.108 000 000 

4. El Paso Natural Gas Co. 

5. Hudgins #3-C 

6. Panhandle East 

7. Gray, TX 

8.17.0 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 80-10880/002624 

2. 42-087-26228-0000 

3.108 000 000 

4. El Paso Natural Gas Co. 

5. O’Neil A 2 

6. Panhandle East 

7. Collingsworth, TX 

8. 8.9 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co. 

1. 80-10881/002625 

2. 42-087-26247-0000 

3.108 000 000 

4. El Paso Natural Gas Co. 

5. Purkey A 1 

8. Panhandle East 

7. Collingsworth, TX 

8. 6.0 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 
1. 80-10882/002620 

2. 42-087-26086-0000 

3.108 000 000 

4. El Paso Natural Gas Co. 

5. Glenn B 2 

6. Panhandle East 

7. Collingsworth, TX 

8. 4.9 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 80-10883/002627 

2. 42-179-23699-0000 

3.108 000 000 

4. El Paso Natural Gas Co. 

5. Cousins 1 

6. Panhandle West 

7. Gray, TX 

8. 20.8 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 80-10884/002628 

2. 42-087-26195-0000 

3.108 000 000 

4. El Paso Natural Gas Co. 

5. Morgan C #2 


6. Panhandle East 

7. Collingsworth. TX 

8. 4.6 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co. 

1. 80-10885/002629 

2. 42-087-25993-0000 
3.108 000 000 

4. El Paso Natural Gas Co. 

5. Batson #1 

6. Panhandle East 

7. Collingsworth, TX 

8. 8.6 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 80-10886/002631 

2. 42-179-26222-0000 
3.108 000 000 

4. El Paso Natural Gas Co. 

5. Noel C1 

6. Panhandle East 

7. Gray, TX 

8. 2.3 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 80-10887/002646 

2. 42-087-26205-0000 
3.108 000 000 

4. El Paso Natural Gas Co. 

5. Newkirk #4 

6. Panhandle East 

7. Collingsworth, TX 

8. 4.3 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co. 

1. 86-10888/002648 

2. 42-087-26023-0000 
3.108 000 000 

4. El Paso Natural Gas Co. 

5. Betenbough A1 

6. Panhandle East 

7. Collingsworth, TX 

8.15.8 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 86-10889/002650 

2. 42-087-26042-0000 
3.108 000 000 

4. El Paso Natural Gas Co. 

5. Burkhalter 1 

6. Panhandle East 

7. Collingsworth, TX 

8. 8.2 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 80-10890/002651 

2. 42-087-26174-0000 
3.108 000 000 

4. El Paso Natural Gas Co. 

5. McCracken A #1 

6. Panhandle East 

7. Collingsworth, TX 

8. 8.7 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 86-10891/002653 

2. 42-087-26134-0000 
3.108 000 000 

4. El Paso Natural Gas Co. 

5. Laycock A 2 

6. Panhandle East 

7. Collingsworth, TX 

8. 5.0 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 
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1. 80-10892/002654 

2. 42-129-23694-0000 
3.108 000 000 

4. El Paso Natural Gas Co. 

5. Brown 1 

6. Panhandle West 

7. Donley, TX 

8.11.2 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 

1. 80-10893/003402 

2. 42-065-00000-0000 
3.108 000 000 

4. Phillips Petroleum Co. 

5. Cooper C No. 24 

6. Panhandle—Carson 

7. Carson, TX 

8. .4 million cubic feet 

9. December 28,1979 

10. Getty Oil Co. 

1. 80-10894/003405 

2. 42-065-00000-0000 
3.108 000 000 

4. Phillips Petroleum Co. 

5. Bryan No. 9 

6. Panhandle—Carson 

7. Carson, TX 

8. .8 million cubic feet 

9. December 28,1979 

10. Cabot Corp. 

1. 80-10895/003409 
2.42-065-00000-0000 
3.108 000 000 

4. Phillips Petroleum Co. 

5. Cooper C No. 10 

6. Panhandle—Carson 

7. Carson, TX 

8. 2.0 million cubic feet 

9. December 28,1979 

10. Getty Oil Co. 

1. 80-10896/003412 

2. 42-233-00000-0000 
3.108 000 000 

4. Phillips Petroleum Co. 

5. Bret R No. 5 

6. Panhandle—Hutchinson 

7. Hutchinson, TX 

8.4.9 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co. 
1. 80-10897/003413 

2.42-065-00000-0000 
3.108 000 000 

4. Phillips Petroleum Co. 

5. Jordan D No. 23 

6. Panhandle—Carson 

7. Carson. TX 

8. .8 million cubic feet 

9. December 28,1979 

10. Getty Oil Co. 

1. 80-10898/003414 

2. 42-065-00000-0000 
3.108 000 000 

4. Phillips Petroleum Co. 

5. Jordan D Well No. 40 

6. Panhandle—Carson 

7. Carson, TX 

8.1.7 million cubic feet 

9. December 28,1979 

10. Cabot Corp. 

1. 80-10899/003415 

2. 42-065-00000-0000 
3.108 000 000 

4. Phillips Petroleum Co. 

5. Jordan D Well No. 41 


6. Panhandle—Carson 

7. Carson, TX 

8.1.7 million cubic feet 

9. December 28,1979 

10. Cabot Corp. 

1. 80-10900/003416 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Killough—8 No 4 

6. Panhandle-Hutchinson 

7. Hutchinson, TX 

8. 4.8 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co 

1. 80-10901/003417 

2. 42-179-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Leopold-B No 2 

6. Panhandle Gray 

7. Gray, TX 

8. .2 million cubic feet 

9. December 28.1979 

10. Getty Oil Co 

1. 80-10902/003418 

2. 42-179-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Leopold-B No 4 

6. Panhandle Gray 

7. Gray, TX 

8. .6 million cubic feet 

9. December 28,1979 

10. Getty Oil Co 

1. 80-10903/003419 

2. 42-179-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Leopold-B No 2 

6. Panhandle Gray 

7. Gray. TX 

8. .2 million cubic feet 

9. December 28.1979 

10. Getty Oil Co 

1. 80-10942/003363 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Ranch E No 5 

6. Panhandle Hutchinson 

7. Hutchinson, TX 

8.4.0 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co 

1. 80-10943/003366 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Ranch E No 13 

6. Panhandle Hutchinson 

7. Hutchinson, TX 

8. 3.7 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co 

1. 80-10944/003372 

2. 42-357-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Rogers H No 3 

6. Spicer 

' 7. Ochiltree, TX 
8.9.0 million cubic feet 

9. December 28,1979 

10. Panhandle Eastern Pipeline Co 


1. 80-10945/003373 

2. 42-357-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Rogers-J No 1 

6. Farnsworth-Conner 

7. Ochiltree, TX 

8. 2.6 million cubic feet 

9. December 28,1979 

10. Panhandle Eastern Pipeline Co 

1. 80-10946/003374 

2. 42-357-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Rogers-J No 2 

6. Farnsworth-Conner 

7. Ochiltree TX 

8. 2.8 million cubic feet 

9. December 28,1979 

10. Panhandle Eastern Pipeline Co 

1. 80-10947/003375 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Rubin-Gammel Well No. 1 

6. Panhandle-Hutchinson 

7. Hutchinson. TX 

8. .7 million cubic feet 

9. December 28,1979 

10. Getty Oil Co 

1. 80-10948/003370 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Rubin-Gammel Well No 3 

6. Panhandle-Hutchinson 

7. Hutchinson TX 

8.1.5 million cubic feet 

9. December 28,1979 

10. Getty Oil Co 

1. 80-10949/003373 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Rubin-Gammel Well No 4 

6. Panhandle-Hutchinson 

7. Hutchinson TX 

8. 2.0 million cubic feet 

9. December 28,1979 

10. Getty Oil Co 

1. 80-10950/003378 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Rubin-Gammel Well No 6 

6. Panhandle-Hutchinson 

7. Hutchinson TX 

8. .7 million cubic feet 

9. December 28,1979 

10. Getty Oil Co 

1. 80-10951/003383 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Belle No 2 

6. Panhandle Hutchinson 

7. Hutchinson TX 

8. .2 million cubic feet 

9. December 28.1979 

10. El Paso Natural Co 

1. 80-10952/003385 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Bret R No 8 
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6. Panhandle Hutchinson 

7. Hutchinson TX 

8.1.3 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co. 

1. 80-10953/003392 

2. 42-065-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Jordan D No 19 

0 . Panhandle-Carson 

7. Carson TX 

8. .4 million cubic feet 

9. December 28.1979 

10. Getty Oil Co 

1. 80-10954/003394 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Co. 

5. Neil J R No 1 

6. Panhandle-Hutchinson 

7. Hutchinson TX 

8. .7 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co 

1. 80-10955/004230 

2. 42-497-00000-0000 

3.108 000 000 

4. Mitchell Energy Corporation 

5. Charles T McMurry #2 32581 

6. Boonsville Bend Cong 

7. Wise TX 

8. 6.4 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 

1. 80-10956/004134 

2. 42-237-00000-0000 

3.108 000 000 

4. Mitchell Eneregy Corporation 

5. T H CherryHolmes #1 28597 

6. Boonsville Energy Corporation 

7. Jack TX 

8. 4.0 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 

1. 80-10957/004138 

2. 42-237-00000-0000 

3.108 000 000 

4. Mitchell Energy Corproation 

5. John Henderson #2 37030 
0 . Boonsville Pend Cong 

7. Jack. TX 

8.10.3 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 

1. 80-10958/004166 

2. 42-497-00000-0000 

3. 108 000 000 

4. Mitchell Energy Corp. 

5. Sam Kaker #1 13676 

6. Bridgeport (Atoka Cong 6000) 

7. Wise TX 

8. 7.1 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 

1. 80-10959/004167 

2. 42-237-00000-0000 

3.108 000 000 

4. Mitchell Energy Corp. 

5. L A Worthington #14 38474 

6. Boonsville Bend Cong 

7. Jack TX 

8.9.4 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 


1.80-10960/004168 
2. 42-497-00000-0000 

3.108 000 000 

4. Mitchell Energy Corp. 

5. Francis B. Conley #2 40693 

6. Boonsville Bend Cong 

7. Wise TX 

8. 4.8 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 

1. 80-10961/003535 

2. 42-367-00000-0000 

3.108 000 000 

4. Ladd Petroleum Corp. 

5. H Carr Unit A #1 

6. Brazos East 

7. Parker TX 

8.14.2 million cubic feet 

9. December 28.1979 

10. Lone Star Gas Co 

1. 80-10962/003536 

2. 42-497-00000-0000 

3.108 000 000 

4. Ladd Petroleum Corporation 

5. S H Curtner No A-l 

6. Boonsville 

7. Wise TX 

8.12.3 million cubic feet 

9. December 28,1979 

10. Cities Servicew Company 

1. 80-10963/003538 

2. 42-367-00000-0000 

3.108 000 000 

4. Ladd Petroleum Corporation 

5. H Carr F Unit No 1 

6. Brazos East 

7. Parker TX 

8.10.9 million cubic feet 

9. December 28,1979 

10. Lone Star Gas Company 

1. 80-10964/004130 

2. 42-497-00000-0000 

3.108 000 000 

4. Mitchell Energy Corporation 

5. W A Stokes #1 44101 

6. Boonsville Bend Cong 

7. Wise TX 

8.12.1 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 

1. 80-10965/004229 

2. 42-497-00000-0000 

3.108 000 000 

4. Mitchell Energy Corporation 

5. D W Newsome #1 28760 

6. Boonsville (Bend Cong) 

7. Wise TX 

8. 2.8 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 

1. 80-10966/004969 

2. 42-497-00000-0000 

3.108 000 000 

4. Mitchell Energy Corporation 

5. C P Haynes #1 28670 

6. Boonesville Bend Cong 

7. Wise TX 

8.10.3 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 

1. 80-10967/004970 

2. 42-497-00000-0000 

3.108 000 000 

4. Mitchell Energy Corporation 

5. Lloyd Hinkle #1 36629 


6. Boonsville Bend Cong 

7. Wise, TX 

8. 3.5 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 

1. 80-10968/005060 

2. 42-497-00000-0000 

3.108 000 000 

4. Mitchell Energy Corporation 

5. Tarrant County Water Board #21 5133 

6. Boonsville Bend Conglomerate 

7. Wise, TX 

8. 6.8 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 

1. 80-10969/003428 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Gary No. 6 

6. Panhandle Hutchinson 

7. Hutchinson, TX 

0. .4 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co 

1. 80-10970/003429 

2. 42-233-00000-0000 

3.108 000 000 

4 . Phillips Petroleum Company 

5. Gary No. 12 

6. Panhandle Hutchinson 

7. Hutchinson, TX 

8. .4 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Co 

1. 80-10972/3430 

2. 42-233-00000-0000 

3.108 000 000 

4 . Phillips Petroleum Company 

5. Greenriver No. 2 

6. Panhandle Hutchinson 

7. Hutchinson, TX 

8.1.5 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Co 

1. 80-10972/004301 

2. 42-497-00000-0000 

3.108 000 000 

4 . Texaco Inc 

5. Jewell Harrison #1 

6. Alvord 

7. Wise, TX 

8. 21.9 million cubic feet 

9. December 28,1979 

10. Cities Service 

1. 80-10973/004306 

2. 42-497-00000-0000 

3.108 000 000 

4. Texaco Inc 

5. W W Waites Gas Unit #2 

6. Boonsville 

7. Wise. TX 

8. 5.9 million cubic feet 

9. December 28.1979 

10. Lone Star Gas Co 

1. 80-10974/004345 

2. 42-497-00000-00000 

3.108 000 000 

4. Mitchell Energy Corporation 

5. D W Newsome #3 28761 

6. Boonsville Bend Cong 

7. Wise, TX 

8.1.7 million cubic feet 

9. December 28.1979 

10. Natural Gas Pipeline Co of America 
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1. 80-10975/004347 

2. 42-497-30136-0000 

3.108 000 000 

4. Mitchell Energy Corporation 

5. C O Alderson #2 55104 

6. Boonsville Bend Cong 

7. Wise, TX 

8. 5.2 million cubic feet 

9. December 28.1979 

10. Natural Gas Pipeline Co of America 

1. 80-10976/004900 

2. 42-215-00000-0000 
3.103 000 000 

4. Clark Fuel Producing Co 

5. Yturria T & I Co SC-6 ED 12279 

6. Nichols (2800) 

7. Hidalgo, TX 

8.14.0 million cubic feet 

9. December 28,1979 

10. Tennessee Gas Pipeline Co 

1. 80-10977/004253 

2. 42-497-00000-0000 

3.108 000 000 

4. Mitchell Energy Corporation 

5. H W Nash #1 28758 

6. Boonsville Bend Cong 

7. Wise, TX 

8.11.0 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 

1. 80-10978/004909 

2. 42-215-00000-0000 

3.108 000 000 

4. Clark Fuel Producing Co 

5. Yturria T & I Co No. 1 (ID 63897) 

6. Nichols (2800) 

7. Hidalgo, TX 

8.3.0 million cubic feet 

9. December 28.1979 

10. Tennessee Gas Pipeline Co 
1. 80-10979/003427 

2.42- 065-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Copper Olive No. 8 

6. Panhandle Carson 

7. Carson. TX 

8. .6 million cubic feet 

9. December 28,1979 

10. Getty Oil Co 

1. 80-10980/004234 

2.42- 497-00000-0000 

3.108 000 000 

4. Mitchell Energy Corporation 

5. Oran Speer #3 28812 

6. Boonsville Bend Cong 

7. Wise, TX 

8.1.0 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 
1.80-10981/004244 

2. 42-497-00000-0000 

3.108 000 000 

4. Mitchell Energy Corporation 

5. Mary F Stewart #1 28815 

6. Boonsville Bend Cong 

7. Wise, TX 

8. 6.5 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 

1. 80-10982/004247 

2. 42-497-00000-0000 

3.108 000 000 

4. Mitchell Energy Corporation 

5. Emma J Montford #1 34288 


6. Boonsville Bend Cong 

7. Wise. TX 

8. 3.1 million cubic feet 

9. December 28.1979 

10. Natural Gas Pipeline Co of America 

1. 80-10983/004249 

2. 42-497-00000-0000 

3.108 000 000 

4. Mitchell Energy Corporation 

5. H J Deavers #4 28624 

6. Boonsville Bend Cong 

7. Wise, TX 

8. 4.3 million cubic feet 

9. December 28,1979 

10. Natural Gas Pipeline Co of America 

1. 80-10984/004252 

2. 42-497-00000-0000 

3.108 000 000 

4. Mitchell Energy Corporation 

5. D W Bryant *1 42359 

6. Boonsville Bend Cong 

7. Wise, TX 

8. 9.8 million cubic feet 

9. December 28.1979 

10. Natural Gas Pipeline Co of America 

1. 80-10985/002934 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No. 1005 

6. Weger (San Andres) 

7. Crockett. TX 

8. .1 million cubic feet 

9. December 28.1979 

10. Big Lake Gas Corporation 

1. 80-10986/002935 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No. 1066 

6. Weger (San Andres) 

7. Crockett, TX 

8. .1 million cubic feet 

9. December 28.1979 

10. Big Lake Gas Corporation 

1. 80-10987/003081 

2. 42-179-23727-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Johnson C 1 

6. Panhandle West 

7. Gray, TX 

8.15.5 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Company 

1. 80-10988/003111 

2. 42-435-19210-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Deberry A 8 

6. Sonora (Canyon Upper) 

7. Sutton, TX 

8. 9.1 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Company 

1. 80-10989/003157 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Gulf-Sanford-A No. 1 

6. Panhandle 

7. Hutchinson, TX 

8. 8.6 million cubic feet 

9. December 28,1979 


10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 80-10990/003273 

2. 42-087-26135-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Laycock A 3 

6. Panhandle East 

7. Collingsworth, TX 

8.11.5 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Company 

1. 80-10991/003274 

2. 42-179-26238-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Orr A #1 

6. Panhandle East 

7. Gray, TX 

8. 7.7 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Company 

1. 80-10992/003275 

2. 42-087-26027-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Betenbough A 5 

6. Panhandle East 

7. Collingsworth, TX 

8. 35.3 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Company 

1. 80-10993/002452 

2. 42-483-26302-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Williams D 2 

6. Panhandle East 

7. Wheeler. TX 

8.11.2 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Company 

1. 80-10994/003276 

2. 42-435-19209-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Deberry A 7 

6. Sonora (Canyon Upper) 

7. Sutton. TX 

8. 9.9 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Company 

1. 80-10995/003277 

2, 42-087-26260-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Scruggs B1 

6. Panhandle East 

7. Collingsworth, TX 

8.12.1 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Company 

1. 80-10996/003420 

2. 42-179-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Leonard-B No. 6 

6. Panhandle East 

7. Gray. TX 

8. .3 million cubic feet 

9. December 28,1979 

10. Getty Oil Co 

1. 80-10997/003421 

2. 42-179-00000 
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3. 108 ooo ooo 

4. Phillips Petrdleum Company 

5. Leopold-B No. 7 

6. Panhandle East 

7. Cray, TX 

8. .2 million cubic feet 

9. December 28.1979 

10. Getty Oil Co 

1. 80-10998/003423 

2. 42-065-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Cooper Olive No 3 

6. Panhandle Carson 

7. Carson, TX 

8. .6 million cubic feet 

9. December 28.1979 

10. Getty Oil Co 

1. 80-10999/003425 

2. 42-065-00000-0000 

3. 108 000 000 

4. Phillips Petroleum Company 

5. Cooper Olive No 8 

6. Panhandle Carson 

7. Carson, TX 

8. .6 million cubic feet 

9. December 28,1979 

10. Getty Oil Co 

1. 80-11000/003426 

2. 42-065-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Cooper Olive No 7 

6. Panhandle Carson 

7. Carson. TX 

8. .8 million cubic feet 

9. December 28,1979 

10. Getty Oil Co 

1. 80-11001/002655 

2. 42-087-26125-0000 

3. 108 000 000 

4. El Paso Natural Gas Company 

5. Laycock 6 

6. Panhandle East 

7. Collingsworth. TX 

8.12.2 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Company 
1 80-11002/002925 

2. 42-383-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05095 Skelly-University No 1 

6. Price (Grayburg) 

7. Reagan, TX 

8.1.6 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-11003/002926 

2. 42-383-00000-0000 

3.108 000 000 

4. DL Bishop 

5. 05095 Skelly-University No 2 

6. Price (Grayburg) 

7. Reagan. TX 

8.1.6 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-11004/002927 

2. 42-383-00000-0000 

3. 108 OOO 000 

4. D L Bishop 

5. 05095 Skelly-University No 3 

6. Price (Grayburg) 

7. Reagan. TX 


8.1.6 million cubic feet 

9. December 28.1979 

10. Big Lake Gas Corporation 

1. 80-11005/002928 

2. 42-383-00000-0000 

3. 108 000 000 

4. D L Bishop 

5.05095 Skelly-University No 4 

6. Price (Grayburg) 

7. Reagan, TX 

8.1.6 million cubic feet 

9. December 28.1979 

10. Big Lake Gas'Xorporation 

1. 80-11006/002929 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 904 

6. Weger (San Andres) 

7. Crockett, TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-11007/002930 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 1001 

6. Weger (San Andres) 

7. Crockett TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 

1. 80-11008/002931 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 1002 

6. Weger (San Andres) 

7. Crockett, TX 

8. .1 million cubic feet 

9. December 28.1979 

10. Big Lake Gas Corporation 

1. 80-11009/002932 

2. 42-105^00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 1003 

6. Weger (San Andres) 

7. Crockett, TX 

8. .1 million cubic feet 

9. December 28.1979 

10. Big Lake Gas Corporation 

1. 80-11010/002933 

2. 42-105-00000-0000 

3.108 000 000 

4. D L Bishop 

5. 05562 Weger Unit No 1004 

6. Weger (San Andres) 

7. Crockett, TX 

8. .1 million cubic feet 

9. December 28,1979 

10. Big Lake Gas Corporation 


1. Control Number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County. State or block No. 

8. Estimated annual volume 

9. Date received at FERC 


10. Purchaser(s) 

1.80-10688 
2. 47-087-02639-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney *8 

6. Smithfield 

7. Roane. WV 

8. .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-10689 

2. 47-087-02641-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney #10 

6. Smithfield 

7. Roane. WV 

8. .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-10690 

2. 47-O87-03Q54-F000 

3.108 000 000 denied 

4. Pennzoil Company 

5. S & S Starcher #3 

6. Smithfield 

7. Roane. WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10691 

2. 47-O87-O3O55-F000 

3.108 000 000 denied 

4. Pennzoil Company 

5. M D Chewning «1 

6. Smithfield 

7. Roane. WV 

8. .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-10692 

2. 47-O87-O3071-F000 

3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney #24 

6. Smithfield 

7. Roane, WV 

8. .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-10693 

2. 47-O87-03088-F0O0 

3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney #17 

6. Smithfield 

7. Roane, WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10694 

2. 47-O87-O3095-FGO0 

3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney #16 

6. Smithfield 

7. Roane, WV 

8. .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-10695 

2. 47-C87-O3096-F000 

3.108 000 000 Denied 


West Virginia Department of Mines. Oil and 
Gas Division 
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4. Permzoil Company 

5. W M Looney #18 

6. Smithfield 

7. Roane, WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 
1.80-10696 

2. 47-087-03127-F000 

3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney #23 

6. Smithfield 

7. Roane, WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10697 

2. 47-087-02831-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. P A Tallman No 19 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10698 

2. 47-087-02832-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. P A Tallman No 20 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10699 

2. 47-087-02835-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. P A Tallman No 23 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-10700 

2. 47-087-02978-FtXK) 

3.108 000 000 denied 

4. Pennzoil Company 

5. S & S Starcher No 2 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10701 

2. 47-O87-02983-F0O0 

3.108 000 000 denied 

4. Pennzoil Company 

5. S 8t S Starcher No 1 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10702 

2. 47-087-O2989-FO00 

3.108 000 000 denied 

4. Pennzoil Company 

5. S M Sergent No 5 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 


9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10703 

2. 47-087-02829-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. P A Tallman No 14 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10704 

2. 47-021-03370-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. W L Thompson No 4 

6. Glenville 

7. Gilmer WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10705 

2. 47-041-07394-0000 

3.108 000 000 denied 

4. Union Drilling Inc Agent 

5. H Mace No 2 (615) 

8. Skin Creek District 

7. Lewis WV 

8. .1 million cubic feet 

9. December 28,1979 

10. Equitable Gas Company 

1. 80-10706 

2. 47-087-0313O-F000 

3.108 000 000 denied 

4. Pennzoil Company 

5. P A Tallman No 17 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10707 

2. 47-O87-O3134-F000 

3.108 000 000 denied 

4. Pennzoil Company 

5. L A Hopkins No 3 

6. Geary 

7. Roane WV 

8. .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-10708 

2. 47-087-O3148-F000 

3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney No 13 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10709 

2. 47-087-03173-F000 

3.108 000 000 denied 

4. Pennzoil Company 

5. S M Sergent No 4 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10710 

2. 47-087-03175-F000 


3.108 000 000 denied 

4. Pennzoil Company 

5. P A Tallman No 24 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10711 

2. 47-087-03178-F000 

3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney No 22 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-10712 

2. 47-087-03179-F000 

3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney No 2 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10713 

2. 47-087-0318O-F000 

3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney No 20 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10714 

2. 47-O87-O3184-F000 

3.108 000 000 denied 

4. Pennzoil Company 

5. P A Tallman No 18 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-10715 

2. 47-087-02788-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. S & S Starcher No 4 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10716 

2. 47-087-02818-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. P A Tallman No 1 
8. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10717 

2. 47-087-02821-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. P A Tallman No 4 

6. Smithfield 

7. Roane WV 
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8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10718 

2. 47-087-02825-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. P A Tallman No 8 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10719 

2. 47-087-02820-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. P A Tallman No 9 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10720 

2. 47-087-02827-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. P A Tallman No 10 

6. Smithfield 

7. Roane WV 

a .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10721 

2. 47-087-02828-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. P A Tallman No 13 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 
t. 80-10722 

Z 47-087-02782-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. M L Snodgrass No 2 
a Geary 

7. Roane WV 

8. .0 million cubic feet 

9. December 2a 1979 

10. Consolidated Gas Supply Corp 
1. 80-10724 

Z 47-087-02644-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney No 15 
& Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 
1. 80-10725 

Z 47-087-02645-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney No 21 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 
a December 28,1979 

10. Consolidated Gas Supply Corp 
1. 80-10728 


2. 47-087-02736-0000 

3. 108 000 000 denied 

4. Pennzoil Company 

5. S M Sergent No 1 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-10727 

2. 47-087-02737-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. S M Sergent No 3 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1, 80-10728 

2. 47-087-02738-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. S M Sergent #9 

8. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-10729 

2. 47-087-02555-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. L A Hopkins *4 

6. Geary 

7. Roane WV 

6. .0 million cubic feet 

9. December 26 1979 

10. Consolidated Gas Supply Corp 

1. 80-10730 

2. 47-087-02781-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. ML Snodgrass #1 

8. Geary 

7. Roane WV 

8. .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-10731 

2. 47-087-02014-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. F C Lewis #1 
8. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 
1. 80-10732 

Z 47-087-02634-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney #3 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-10733 

2. 47-087-02635-0000 

3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney #4 

6. Smithfield 


7. Roane WV 

8. .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-10734 

2. 47-087-02837-0000 
3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney *6 

6. Smithfield 

7. Roane WV 

a .0 million cubic feet 

9. December 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-10735 

2. 47-087-02636-0000 
3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney *7 
a Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-10723 

2. 47-087-02643-0000 
3.108 000 000 denied 

4. Pennzoil Company 

5. W M Looney #12 

6. Smithfield 

7. Roane WV 

8. .0 million cubic feet 

9. December 28,1979 

10. Consolidated Gas Supply Corp 

U.S. Geological Survey Albuquerque, N. 
Mex.1251. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County. State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchasers) 

1. 80-10569/COA-l829-79 

2. 05-067-65083-0000-0 
3.108 000 000 denied 

4. Ladd Petroleum Corporation 

5. Southern Ute *1-16 

6. Ignacio Blanco 

7. La Plata CO 

8.14.0 million cubic feet 

9. December 28,1979 

10. Peoples Natural Gas 

1. Control Number (F.E.R.C./State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County. State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser(s) 

1. 80-10671 / NM-03521-79 

2. 30-045-06381-0000-0 
3.108 000 000 

4. Amoco Production Company 

5. Gallegos Canyon Unit *265 

6. Basin-Dakota 

7. San Juan NM 

8. 5.0 million cubic feet 

9. December 28,1979 
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10. El Paso Natural Gas Company 

1. 80-10672/NM03514-79 

2. 30-045-08537-0000-0 
3.108 000 000 

4. Amoco Production Company 

5. Elliott A L B #4 

6. Blanco-Pictured Cliffs 

7. San Juan NM 

8. 8.0 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Company 

1. 80-10673/NM03512-79 

2. 30-045-08497-0000-0 
3.108 000 000 

4. Amoco Production Company 

5. Elliott A L D #4 

6. Blanco-Pictured Cliffs 

7. San Juan NM 

8.10.0 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Company 
1. 80-10674/NM03509-79 

2.30-045-11777-0000-0 
3.108 000 000 

4. Amoco Production Company 

5. USA T L Rhodes B #1 

6. Basin-Dakota 

7. San Juan NM 

8.8.0 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Company 

1. 80-10075/NM03508-79 

2. 30-045-11688-0000-0 

3. 108 000 000 

4. Amoco Production Company 

5. Gallegos Canyon Unit #246 

6. Basin-Dakota 

7. San Juan NM 

8.12.0 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Company 

1. 80-10676/NM03506-79 

2. 30-045-20713-0000-0 

3. 108 000 000 

4. Amoco Production Company 

5. Elliott A L D #6 

6. Blanco-Pictured Cliffs 

7. San Juan NM 

8.12.0 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Company 

1. 80-10677/ NM-3497-79 

2. 30-039-06043-0000-0 
3.108 000 000 

4. Amoco Production Company 

5. Phillips Fred C #1 

6. Tapacito-Pictured Cliffs 

7. Rio Arriba NM 

8. 4.0 million cubic feet 

9. December 28,1979 

10. Northwest Pipeline 

1. 80-10678/NM-3498-79 

2. 30-045-09506-0000-0 

3. 108 000 000 

4. Amoco Production Company 

5. San Juan #1 

6. Aztec-Pictured Cliffs 

7. San Juan NM 

8.9.0 million cubic feet 

9. December 28.1979 

10. Gas Company of New Mexico 

1. 80-10679/NM3490-79 

2. 30-045-11623-0000-0 

3. 106 000 000 


4. Amoco Production Company 

5. Gallegos Canyon Unit #214 

6. Basin-Dakota 

7. San Juan NM 

8.15.0 million cubic feet 

9. December 28,1979 

10. El Paso Natural Gas Company 

1. 80-10680/ NM-3489-79 

2. 30-045-11618-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Gallegos Canyon Unit #213 

8. Basin-Dakota 

7. San Juan NM 

8 18.0 million cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Company 

1. 80-10681 /NM-03486-79 

2, 30-045-11630-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Gallegos Canyon Unit #232 

6. Basin-Dakota 

7. San Juan NM 

8.17.0 millidn cubic feet 

9. December 28.1979 

10. El Paso Natural Gas Company 

U.S. Geological Survey, Casper, Wyo. 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well Name 

6. Field or OCS Area Name 

7. County, State or Block No. 

8. Estimated Annual Volume 

9. Date Received At FERC 

10. Purchasers) 

1. 80-1091l/CC 29-9 

2. 05-045-06160-0000-0 

3.102 000 000 

4. Palmer Oil & Gas Company 

5. Federal #5-3 

6. South Canyon 

7. GarFied Co 

8. 730.0 million cubic feet 

9. December 28,1979 

10. Southwest Gas Corporation 

1. 80-10916/CC996-9 

2. 05-103-07673-0000-0 

3. 108 000 000 

4. Provident Resources Inc 

5. Government 2-25-4-102 

6. Foundation Creek 

7. Rio Blanco. County Co 

8. 20.0 million cubic feet 

9. December 28,1979 

10. Northwest Pipeline Corporation 

1. Control Number (FERC/State) 

2. API Weil Number 

3. Section of NGPA 

4. Operator 

5. Well Name 

6. Field or OCS Area Name 

7. County, State or Block No. 

8. Estimated Annual Volume 

9. Date Received At FERC 

10. Purchaser(s) 

1. 80-10910/M238-9 

2. 25-071-21337-0000-0 

3.108 000 000 

4. Midlands Gas Corporation 

5. 2151 21-35-31 Federal 
0. Bowdoin 


7. Phillips MT 

8.18.0 million cubic feet 

9. December 28,1979 

10. Kansas-Nebraska Natural Gas Co Inc 

1. 80-10914/M988-9 

2. 25-071-21578-0000-0 

3.102 000 000 

4. Midlands Gas Corporation 

5. 2861 1-28 Soc et al Federal 

6. Bowdoin 

7. Phillips MT 

8.108.0 million cubic feet 

9. December 28,1979 

10. Kansas-Nebraska Natural Gas Co Inc 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well Name 

6. Field or OCS Area Name 

7. County, State or Block No. 

8. Estimated Annual Volume 

9. Date Received At FERC 

10. Purchaser(s) 

1. 80-10915/ND967-9 

2. 33-053-00762-0000-0 

3.102 000 000 

4. Pennzoil Company 

5. Pennzoil-Depco Federal No. 1-17 

6. Mondak 

7. McKenzie ND 

8.18.0 million cubic feet 

9. December 28,1979 

10. Montana Dakota Utilities 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well Name 

0. Field or OCS Area Name 

7. County, State or Block No. 

8. Estimated Annual Volume 

9. Date Received At FERC 

10. Purchasers) 

1. 80-10905/UC 807-9 

2. 43-019-30378-0000-0 

3.103 000 000 

4. Ross Jacobs 

5. R Jacobs #1 

6. Cisco Springs 

7. Grand UT 

8. 60.0 million cubic feet 

9. December 28,1979 

10. Northwest Pipeline Corp 

1. 80-10906/UC 760-9 

2. 43-047-30405-0000-0 

3. 102 000 000 

4. Mapco Production Company 

5. RBU 11-19F 

6. Island Field 

7. Uinta UT 

8.130.0 million cubic feet 

9. December 28,1979 

10. Mountain Fuel Supply Co 

1. 80-10907/UC-670-9 

2. 43-019-30402-0000-0 
3.102 000 000 

4. Bordwalk Petroleum Inc 

5. Levon #1 

6. Cisco Springs 

7. Grand UT 

8.125.0 million cubic feet 

9. December 28.1979 

10. Northwest Pipeline Corp 
1. 80-10908/UC-481-9A 
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2. 43-047-30401-0000-0 

3. 103 000 000 

4. Gas Producing Enterprises Inc 

5. NBU 38-22830401 

6. Natural Buttes Unit 

7. Uintah UT 

8.10.0 million cubic feet 

9. December 28,1979 

10. Colorado Interstate Gas Co 

1. 80-10913/UC 997-9 

2. 43-019-30456-0000-0 
3.103 000 000 

4. Cisco Drilling and Development Inc 

5. Cisco Federal No. 1 

6. 

7. Grand UT 

8.180.0 million cubic feet 

9. December 28.1979 

10. Northwest Pipeline Corp 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchasers) 

t. 80-10904/W951-9 
2. 49-023-20052-0000-0 
3.108 000 000 

4. Petro-Lewis Corporation 

5. Federal 23-14 

6. Labarge 

7. Lincoln WY 

8.12.8 million cubic feet 

9. December 28.1979 

10. FMC Corporation 

1. 80-10909/W348-9 

2. 49-013-26685-0000-0 
3.102 000 000 

4. Damson Oil Corporation 

5. Federal 1-19 

6. Kanson Draw 

7. Fremont WY 

8. 420.0 million cubic feet 

9. December 28.1979 

10. Northern Natural Gas Company 

1. 80-10912/W1002-9 

2. 49-037-21159-0000-0 
3.102 000 000 

4. Equity Oil Company 

5. Equity Federal No. 1-18 

6. 

7. Sweetwater WY 
8.124.0 million cubic feet 

9. December 28.1979 

10. Colorado Interstate Gas Company 

1. 80-10917/W350-9B 

2. 49-037-21130-0000-0 
3.102 000 000 

4. Marathon Oil Company 

5. Wamsutter A No. 8 

6. Wamsutter 

7. Sweetwater WY 

8. 865.0 million cubic feet 

9. December 28.1979 

10. Colorado Interstate Gas Company 

1. 80-10918/W636-9 

2. 49-037-21215-0000-0 
3.102 000 000 

4. Marathon Oil Company 

5. Wamsutter No. 1-2 
8. Wamsutter 


7. Sweetwater WY 

8. 543.0 million cubic feet 

9. December 28.1979 

10. Colorado Interstate Gas Company 

1. 80-10919/Wl 86-9 

2. 49-013-20825-0000-0 
3.102 000 000 

4. Damson Oil Corporation 

5. Shoshoni-Arapahoe Tribal 16-1 

6. Boysen 

7. Fremont WY 

8.150.0 million cubic feet 

9. December 28,1979 

10. Montana-Dakota Utilities 

The applications for determination in 
these proceedings together with a copy 
or description of other materials in the 
• record on which such determinations 
were made are available for inspection, 
except to the extent such material is 
treated as confidential under 18 CFR 
275.206, at the Commission’s Office of 
Public Information, Room 1000, 825 
North Capitol Street. NE.. Washington, 
D.C. 20426. 

Persons objecting to any of these final 
determinations may, in accordance with 
18 CFR 275.203 and 18 CFR 275.204, file a 
protest with the Commission on or 
before February 6.1980. 

Please reference the FERC control 
number in all correspondence related to 
these determinations. 

Kenneth F. Plumb, 

Secretary. 

|FR Doc. 80-1955 Filed 1-21-80:8 45 am] 

BILLING CODE 64S0-01-M 


l No. 129) 

Determinations by Jurisdictional 
Agencies Under the Natural Gas Policy 
Act of 1978 

January 11,1980. 

The Federal Energy Regulatory 
Commission received notices from the 
jurisdictional agencies listed below of 
determinations pursuant to 18 CFR 
274.104 and applicable to the indicated 
wells pursuant to the Natural Gas Policy 
Act of 1978. 

Kansas Corporation Commission 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well Name 

6. Field or OCS area name 

7. County, State or Block No. 

8. Estimated Annual Volume 

9. Date Received at FERC 

10. Purchaser(s) 

1. 80-08206/K-79-0901 
2.15-047-00000-0000 
3.108 000 000 

4. David Jackson Jr & Robt G Armstrong 

5. Meyer A *1 

6. Belpre 

7. Edwards. KS 


8.10.0 million cubic feet 

9. December 3.1979 

10. Northern Natural Gas Company 
1. 80-08207/ K-79-0874 

2.15- 129-20339-0000 
3.103 000 000 

4. Edgar W White 

5. Interstate Red Cave No 1 

6. Interstate Red Cave 

7. Morton. KS 

8. 47.0 million cubic feet 

9. December 3.1979 

10. Colorado Interstate Gas Company 
1. 80-08208/K-79-0875 

2.15- 129-20377-0000 
3.103 000 000 

4. Edgar W White 

5. Interstate A-l-19 

6. Interstate Morrow 

7. Morton. KS 

8. 73.0 million cubic feet 

9. December 3,1979 

10. Colorado Interstate Gas Company 
1. 80-08209/K-79-0878 

2.15- 129-20362-0000 
3.103 000 000 

4. Edgar W White 

5. Interstate Red Cave No 2 

6. Interstate Red Cave 

7. Morton. KS 

8. 47.0 million cubic feet 

9. December 3.1979 

10. Colorado Interstate Gas Company 
1. 80-08210/K-79-0905 

2.15- 047-20443-0000 
3.103 000 000 

4. F G Holl 

5. Enlow-Miller 1-11 

6. Harding 

7. Edwards. KS 

8.15.0 million cubic feet 

9. December 3.1979 

10. Northern Natural Gas Co 
1. 80-08211 / K-79-0904 

2.15- 047-20251-0000 
3.103 000 000 

4. F G Holl 

5. Lunz A No 2 

6. Embry 

7. Edwards, KS 

8. 27.0 million cubic feet 

9. December 3,1979 

10. Northern Natural Gas Co 
1. 80-08212/ K-79-0903 

2.15- 047-20138-0000 
3.108 000 000 

4. F G Holl 

5. Cross No 1 

6. Wayne NW 

7. Edwards, KS 

8.4.8 million cubic feet 

9. December 3.1979 

10. Kansas-Nebraska Natural Gas Co. Inc 
1. 80-08213/K-79-0872 

2.15- 129-00000-0000 
3.108 000 000 

4. Anadarko Production Company 

5. Murphy A No 2 

6. Richfield 

7. Morton. KS 

8. 7.0 million cubic feet 

9. December 3.1979 

10. Panhandle Eastern Pipeline Co 
1. 80-08214/K-79-0871 
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2.15- 007-00000-0000 

3.108 000 000 

4. American Petrofina Company of Texas 

5. Graves No 2 

6. Hardtner 

7. Barber, KS 

8.10.0 million cubic feet 

9. December 3,1970. 

10. Cities Services Gas Company 

1. 80-08215/K-79-0864 

2. 15-007-00000-0000 

3.108 000 000 

4. Gulf Oil Corporation 

5. Root B #4 

6. Medicine Lodge 

7. Barber. KS 

8. 6.0 million cubic feet 

9. December 3,1979 

10. Zenith Natural Gas Company 

1. 80-08218/K-79-0863 

2.15- 067-20496-0000 

3.103 000 000 

4. Gulf Oil Corporation 

5. Shawver No 2-2 

6. Panoma 

7. Grant. KS 

8.15.0 million cubic feet 

9. December 3.1979 

10. Colorado Interstate Gas Co 

1. 80-08217/ K-79-0865 

2.15- 007-00000-0000 

3.108 000 000 

4. Cities Service Company 

5. Ott "B" #1 

6. Aetna 

7. Barber. KS 

8.17.0 million cubic feet 

9. December 3.1979 

10. Cities Service Gas Company 

1. 80-08218/K-79-0095 

2.15- 055-20217-0000 

3. 108 000 000 

4. Benson Mineral Group Inc 

5. Ragsdale #1 

6. Hugoton 

7. Finney. KS 

8. 21.9 million cubic feet 

9. December 3,1979 

10. Northern Natural Gas Company 

1. 80-08219/K-79-0707 

2. 15-093-00000-0000 

3.108 000 000 

4. Amoco Production Company 

5. Beaty R T #1 

6. Hugoton Chase 

7. Kearny, KS 

8.13.0 million cubic feet 

9. December 3,1979 

10. Cities Service Gas Co 

Louisiana Office of Conservation 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well Name 

6. Field or OCS area name 

7. County. State or Block No. 

8. Estimated Annual Volume 

9. Date Received at FERC 

10. Purchaserls) 

1. 80-08220/79-2315 
2.17-001-00000-0000 
3.102 000 000, Denied 

4. Goldking Production Company 


5. William Leckelt No 15 

6. Jennings 

7. Acadia. LA 

8. .0 million cubic feet 
' 9. December 3,1979 

10. Mid Louisiana Gas Co 

Montana Board of Oil and Gas Conservation 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser(s) 

1. 80-08224/7-79-235 

2. 25-071-21541-0000 

3.108 000 000 

4. Midlands Gas Corporation 

5. 2370 1-23 Brown 

6. Bowdoin 

7. Phillips. MT 

8. 20.0 million cubic feet 

9. December 3,1979 

10. Kansas-Nebraska Natural Gas Co Inc 

1. 80-08225/9-79-253 

2. 25-071-21153-0000 

3.108 000 000 

4. Midlands Gas Corporation 
5.1542 Nettie Croger 1-15 #1 

6. Bowdoin 

7. Phillips. MT 

8. 20.0 million cubic feet 

9. December 3,1979 

10. Kansas-Nebraska Natural Gas Co Inc 

1. 80-08226/9-79-255 

2. 25-071-21589-0000 

3.108 000 000 

4. Midlands Gas Corporation 

5. 0771 *i Harrison-Laroche 

6. Bowdoin 

7. Phillips, MT 

0. 20.0 million cubic feet 

9. December 3.1979 

10. Kansas-Nebraska Natural Gas Co Inc 

1. 80-08227/7-79-228 

2. 25-071-21529-0000 

3.108 000 000 

4. Midlands Gas Corporation 

5. 2871 1-28-37-31 Laroche-Harrison 

6. Bowdoin 

7. Phillips. MT 

8. 20.0 million cubic feet 

9. December 3.1979 

10. Kansas-Nebraska Natural Gas Co Inc 

1. 80-08222/7-79-236 

2. 25-071-21439-0000 

3.108 000 000 

4. Midlands Gas Corporation 

5. 2970-1 Federal 

6. Bowdoin 

7. Phillips. MT 

8.18.0 million cubic feet 

9. December 3.1979 

10. Kansas-Nebraska Natural Gas Co Inc 

1. 80-08223/7-79-234 

2. 25-071-21156-0000 

3. 108 000 000 

4. Midlands Gas Corporation 

5. 3452 Pehlke 1-34 
0. Bowdoin 

7. Phillips, MT 


8.11.0 million cubic feet 

9. December 3.1979 

10. Kansas-Nebraska Natural Gas Co Inc 

New Mexico Department of Energy and 
Minerals, Oil Conservation Division 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser^) 

1.80-08221 

2. 30-015-22205-0000 

3.103 000 000 

4. J M Huber Corporation 

5. Parr No 1 

6. Yarrow 

7. Eddy. NM 

8. 273.8 million cubic feet 

9. December 4.1979 

10. Transwestem Pipeline Company 

1. 80-08257 

2. 30-045-07881-0000 

3.108 000 000 

4. Amoco Production Company 

5. McDaniel Gas Com A No 1 

6. Aztec-Pictured Cliffs 

7. San Juan, NM 

8. 21.0 million cubic feet 

9. December 4.1979 

10. El Paso Natural Gas Company 

1. 80-08258 

2. 30-025-07881-0000 

3.103 000 000 

4. Jake L Hamon 

5. Union State No 2 

6. North Osudo Morrow 

7. Lea, NM 

8. 912.0 million cubic feet 

9. December 4,1979 

10. Warren Petroleum Company 

1. 80-08259 

2. 30-045-23266-0000 

3.108 000 000 Denied 

4. El Pam Co Inc 

5. Sullivan 6J (formerly 6B) 

6. Aztec Fruitland 

7. San Juan, NM 

» 8. 21.0 million cubic feet 

9. December 4,1979 

10. El Paso Natural Gas Company 
1. 80-08260 

2. 30-045-11786-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Flaningam #1 

6. Aztec-Pictured Cliffs Gas 

7. San Juan, NM 

8. 21.9 million cubic feet 

9. December 4,1979 

10. El Paso Natural Gas Company 
1.80-08261 

2. 30-025-00000-0000 

3.103 000 000 

4. Natomas North America Inc 

5. Antelope Ridge State Com 23 #2 

6. Antelope Ridge 

7. Lea, NM 

8. 2500.0 million cubic feet 

9. December 4,1979 
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10. El Paso Natural Gas Company 

1. 00-08262 

2. 30-025-26299-0000 

3.103 000 000 

4. Warren Petroleum Co/Div Gulf Oil 

5. Lea YH State Well No 2 

6. Airstrip Bone Springs 

7. Lea. NM 

8. .0 million cubic feet 

9. December 4.1979 

10. El Paso Natural Gas Company 

1.80- 08263 

2. 30-015-22948-0000 

3.103 000 000 

4. Southland Royalty Company 

5. State 2 Com #1 

6. Angell Ranch Morrow 

7. Eddy. NM 

8.100.0 million cubic feet 

9. December 4,1979 

10. El Paso Natural Gas Company 

1.80- 08264 

2. 30-039-22061-0000 

3.103 000 000 

4. El Paso Natural Gas Company 

5. Lindrith Unit #97 

0. South Blanco Pictured Cliffs 

7. Rio Arriba. NM 

8. 20.0 million cubic feet 

9. December 4.1979 

10. El Paso Natural Gas Company 

1. 80-08265 

2. 30-041-20506-0000 

3.103 000 000 T 

4. Phillips Petroleum Company 

5. Lambirth—A No 4 

6. Peterson Fusselman South 

7. Roosevelt. NM 

8. 50.0 million cubic feet 

9. December 4.1979 

10. Transwestem Pipeline Company 
1. 80-08266 

2. 30-005-00000-0000 

3.103 000 000 

4. Stevens Oil Company 

5. Obrien I No 2 

6. Twin Lakes—San Andres Assoc 

7. Chaves. NM 

8. 28.0 million cubic feet 

9. December 4,1979 

10. Transwestem Pipeline Co, Stevens Oil Co 

1. 79-04005 (Revised) 

2. 30-025-25804 

3.103 Denied 

4. Read & Stevens Inc 

5. Scharb Com #1 

6. Scharb Bone Spring 

7. Lea. NM 

8. 28.5 million cubic feet 

9. April 23.1979 

10. Warren Petroleum Co 
1.79-04006 

2. 30-025-25493 

3.103 

4. Read & Stevens Inc 

5. State BG #2 

6. Quail Queen 

7. Lea. NM 

8. 5.2 million cubic feet 

9. April 23.1979 

10. Warren Petroleum Co 

1. 80-01953 

2. 30-015-00000 

3.103 Denied 


4. Wayman W Buchanan 

5. Osage Com No. 1 

6. Undes N Cemetery (Wolfcamp) 

7. Eddy. NM 

8.109.5 million cubic feet 

9. October 9.1979 

10. Natural Gas Pipeline Co of Amer 

New York Department of Environmental 
Conservation Bureau of Mineral Resources 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County. State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser(s) 

1. 80-08202/682 

2. 31-013-13755-0000 

3.102 000 000 

4. Envirogas Inc 

5. Charles Whittington No. 1 

6. Wildcat 

7. Chautauqua. NY 

8.18.0 million cubic feet 

9. November 30,1979 

10. National Fuel Gas Supply Corp 

1. 80-08203/681 

2. 31-013-13682-0000 

3.102 000 000 

4. Envirogas Inc 

5. Kenneth James No. 1 

6. Wildcat 

7. Chautauqua. NY 

8.18.0 million cubic feet 

9. November 30,1979 

10. National Fuel Gas Supply Corp 

1. 80-08204/680 

2. 31-013-13854-0000 

3.102 000 000 

4. Envirogas Inc 

5. Kenneth James No. 2 
0. Wildcat 

7. Chautauqua, NY 
8.18.0 million cubic feet 

9. November 30,1979 

10. National Fuel Gas Supply Corp 

1. 80-08205/679 

2. 31-013-13881-0000 

3.102 000 000 

4. Envirogas Inc 

5. Guy Akin No. 2 

6. Wildcat 

7. Chautauqua. NY 

8.18.0 million cubic feet 

9. November 30.1979 

10. National Fuel Gas Supply Corp 

Oklahoma Corporation Commission 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

0. Field or OCS area name 

7. County. State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchasers) 

1. 80-08173/04552 

2. 35-129-20397-0000 

3.107 000 000 


4. El Paso Natural Gas Company 

5. J D McCoy No. 1 

6. Reydon W Morrow Upper 

7. Roger Mills. OK 

8.1095.0 million cubicfeet 

9. November 30.1979 

10. El Paso Natural Gas Company 

1. 80-08174/04500 

2. 35-129-20382-0000 

3.107 000 000 

4. Dyco Petroleum Corporation 

5. Peterson Unit No. 1-17 

6. 

7. Roger Mills. OK 
8.1500.0 million cubic feet 

9. November 30.1979 

10. El Paso Natural Gas Company Panhandle 
Eastern Pipeline Co Kansas Nebraska 
Natural Gas Co 

1. 80-68175/01082 

2. 35-639-20209-0000 

3.103 000 000 

4. Sun Oil Company (Delaware) 

5. Ira Rayner Well No. 1 
0. Anthony SE 

7. Custer. OK 

8. .0 million cubic feet 

9. November 30.1979 

10 . 

1. 80-08176/01001 

2. 35-139-21061-6000 

3.103 000 000 

4. Falcon Petroleum Company 

5. Clark No. 3 

6. Northwest Dombey 

7. Texas, OK 

8. 37.0 million cubic feet 

9. November 30,1979 

10. Panhandle Eastern Pipe Line 

1. 80-68177/03794 

2. 35-129-20368-6000 

3.107 000 000 

4. L G Williams Oil Company Inc 

5. Williams 28-1 
0. S W Reydon 

7. Roger Mills. OK 

8. 700.0 million cubic feet 

9. November 30.1979 

10. El Paso Natural Gas Company 

1. 80-08178/04604 

2. 35-129T-20636-0000 

3.107 000 000 

4. Hoover & Bracken Energies Inc 

5. Bertha Shaller 1-7 

6. Wildcat 

7. Roger Mills. OK 

8. 730.0 million cubic feet 

9. November 30,1979 

10 . 

1. 80-08179/00930 

2. 35-025-35328-0000 

3.108 000 000 

4. Texaco Inc 

5. G A Pack No. 2 

6. E Griggs 

7. Cimarron, OK 

8. .0 million cubic feet 

9. November 30,1979 

10. Transwestem Pipeline Co 
1. 80-08180/01010 

2. 35-195-00000-0000 

3.108 000 000 

4. Graham-Michaelis Corporation 

5. Denning No. 1 

8. Carthage 
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7. Texas. OK 

8. 6.0 million cubic feet 

9. November 30,1979 

10. Panhandle Eastern Pipe Line 

1. 80-08181/00954 

2. 35-139-35494-0000 
3.108 000 000 

4. Texaco Inc 

5. F L Harrison Unit No. 1 

6. Camrick SE 

7. Texas. OK 

8.10.2 million cubic feet 

9. November 30.1979 

10. Natural Gas PL Co of Amer 

1. 80-08182/01093 

2. 35-083-20811-0000 
3.103 000 000 

4. Gulf Oil Corporation 

5. John Hopfer No. 3 

6. W Lawrie 

7. Logan, OK 

8.18.0 million cubic feet 

9. November 30,1979 

10. Eason Oil Co 

1. 80-08183/01067 

2. 35-051-20090-0000 
3.103 000 000 

4. Cotton Petroleum Corporation 

5. Hill B No. 1 

6. Mustang 

7. Grady, OK 

8. 234.9 million cubic feet 

9. November 30.1979 

10. Cities Service Gas Company 

1. 80-08184/01027 

2. 35-075-20259-0000 
3.103 000 000 

4. Arco Oil and Gas Company 

5. Ida Hollie No. 1-k 

6. Red Oak (Norris) 

7. Leflore. OK 

8. 803.0 million cubic feet 

9. November 30.1979 

10. Arkansas Louisiana Gas Co 

1. 80-08185/01092 

2. 35-043-20873-0000 
3.103 000 000 

4. Texaco Inc 

5. L D Miller No. 4 

6. Putnam 

7. Dewey. OK 

8. 30.0 million cubic feet 

9. November 30,1979 

10. Panhandle Eastern PL Co 
1. 80-08188/01072 

2.35-017-20963-0000 
3.103 000 000 

4. Continental Oil Company 

5. Phelps No. 1-6 

6. E El Reno 

7. Canadian, OK 

8. 28.5 million cubic feet 

9. November 30,1979 

10. Cities Service Gas Co 

1. 80-08187/00933 

2. 35-139-00000-0000 
3.108 000 000 

4. Texaco Inc 

5. State A Unit No. 1 

6. Guymon-Hugoton 

7. Texas, OK 

8.19.3 million cubic feet 

9. November 30.1979 

10. Cities Service Gas Company 
1. 80-08188/01028 


2. 35-079-20255-0000 

3.103 000 000 

4. Diamond Shamrock Corporation 

5. Edgar P Johnson No. 2 

6. Rock Island 

7. Leflore, OK 

8. 8.0 million cubic feet 

9. November 30,1979 

10. Arkansas Louisiana Gas Company 

1. 80-08189/00065 

2. 35-003-20624-0000 

3.103 000 000 

4. Union Texas Petroleum 

5. Etta Irwin No. 2 

6. Chaney Dell E Sec 35 T24N R12W 

7. Alfalfa. OK 

8. 56.0 million cubic feet 

9. November 30,1979 

10. Panhandle Eastern PI Co 

1. 80-08190/00069 

2. 35-003-20800-0000 

3.103 000 000 

4. Union Texas Petroleum 

5. Clyde Irwin A-2 

6. Chaney Dell E S 26 T24N R12W 

7. Alfalfa, OK 

8.157.0 million cubic feet 

9. November 30,1979 

10. Panhandle Eastern PI Co 

1. 80-08191/00255 

2. 35-061-20214-0000 

3.102 000 000 

4. Samson Resources Company 

5. Noblin No. 1 

6. Southeast Quinton 

7. Haskell. OK 

8. 375.0 million cubic feet 

9. November 29,1979 

10. Arkansas Louisiana Gas Co 

1. 80-08192/00053 

2. 35-093-21389-0000 

3.103 000 000 

4. Union Texas Petroleum 

5. F Hall No 2 

6. Chaney Dell East 

7. Major, OK 

8. 55.0 million cubic feet 

9. November 29,1979 

10. Panhandle Eastern PL Co 

1. 80-08193/00039 

2. 35-047-21333-0000 

3.103 000 000 

4. Union Texas Petroleum 

5. Drummond State No 1 

8. Waukomis SW 

7. Garfield, OK 

8.150.0 million cubic feet 

9. November 29,1979 

10. Panhandle Eastern PL Co 

1. 80-08194/00068 

2. 35-003-20570-0000 

3.103 000 000 

4. Union Texas Petroleum 

5. Mildred Hughes No 2 

6. Chaney Dell East 

7. Alfalfa, OK 

8. 254.0 million cubic feet 

9. November 29.1979 

10. Panhandle Eastern Pipeline Co 

1. 80-08195/00067 

2. 35-003-20609-0000 

3.103 000 000 

4. Union Texas Petroleum 

5. J. M. Rich No 1 

6. Chaney Dell East 


7. Alfalfa, OK 

8.147.0 million cubic feet 

9. November 29.1979 

10. Panhandle Eastern PL Co 

1. 80-08196/00250 

2. 35-029-20164-0000 

3.102 103 000 

4. Samson Resources Company 

5. Mckinney No 1-Upper 

6. Centrahoma 

7. Coal. OK 

8. 240.5 million cubic feet 

9. November 29,1979 

10. Arkansas Louisiana Gas Company 

1. 80-08197/00060 

2. 35-093-21517-0000 

3.103 000 000 

4. Union Texas Petroleum 

5. Opal Baker #2 

6. Chaney Dell E-S 20 T23N RllW 

7. Major. OK 

8. 71.0 million cubic feet 

9. November 29,1979 

10. Panhandle Eastern PL Co 

1. 80-08198/00066 

2. 35-003-20618-0000 

3.103 000 000 

4. Union Texas Petroleum 

5. P H Hertzler B-3 

6. Chaney Dell East 

7. Alfalfa, OK 

8.120.0 million cubic feet 

9. November 29.1979 

10. Panhandle Eastern PL Co 

1. 80-08199/00062 

2. 35-093-21499-0000 

3.103 000 000 

4. Union Texas Petroleum 

5. L Haggard A No 2 

8. Chaney Dell East 

7. Major. OK 

8. 32.0 million cubic feet 

9. November 29,1979 

10. Panhandle Eastern P/L Co 

1. 80-08200/00063 

2. 35-003-20562-0000 

3.103 000 000 

4. Union Texas Petroleum 

5. Dowers #3 

6. Chaney Dell E-S 32T24N R9W 

7. Alfalfa. OK 

8. 31.0 million cubic feet 

9. November 29.1979 

10. Panhandle Eastern P/L Co 

1. 80-08201/00070 

2. 35-003-20586-0000 

3.103 000 000 

4. Union Texas Petroleum 

K npvprpanv itO 

e! Chaney Dell E Sec 25 T24N R12W 

7. Alfalfa, OK 

8.79.0 million cubic feet 

9. November 29.1979 

10. Panhandle Eastern P/L Co 

U.S. Geological Survey, Casper, Wyo. 

1. Control Number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

8. Field or OCS area name 

7. County, State or block No. 

8. Estimated annual volume 

9. Date received at FERC 
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10. Purchaser(s) 

1. 80-08228/CC824-9 

2. 05-103-00805-0000-0 
3.108 000 000 

4. Tipperary Oil and Gas Corp 

5. USA 1-20-C 

6. Unnamed 

7. Rio Blanco, CO 

8.15.0 million cubic feet 

9. December 4,1979 

10. Northwest Pipeline Corp 

1. 80-08229/ CC985-9 

2. 05-103-08114-0000-0 

3. 103 000 000 

4. Coseka Resources (USA) Limited 

5. Taiga Federal 11-F-22-4S-102W 

6. Thunder 

7. Rio Blanco, CO 

8. 36.4 million cubic feet 

9. December 4,1979 

10. Northwest Pipeline Company 

1. 80-08232/CCl087-9 

2. 05-081-06353-0000-0 

3.103 000 000 

4. Energy Reserve Group Inc 

5. USA Harry Ptasynski #4 

6. Powder Wash 

7. Moffat, CO 

8. 25.0 million cubic feet 

9. December 4,1979 

10. Mountain Fuel Supply Company 

1. 80-08256/CC966-9 

2. 05-103-00081-0000-0 

3.103 000 000 

4. Coseka Resources (USA) Limited 

5. Taiga Federal 12-J-22 

6. Thunder 

7. Rio Blanco. CO 

8. 58.8 million cubic feet 

9. December 4.1979 

10. Northwest Pipeline Company 

1. Control Number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser(s) » 

1. 80-00255/ND 969-9 

2. 33-053-00819-0000-0 

3.102 000 000 

4. Pennzoil Company 

5. Pennzoil-Depco Federal #33-32 

6. Mondak 

7. McKenzie, ND 

8. 37.0 million cubic feet 

9. December 4,1979 

10. Montana Dakota Utilities 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

3. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchasers) 

1. 80-08231/UCl 0-83-9 

2. 43-047-30549-0000-0 

3.103 000 000 


4. Gas Producing Enterprises Inc 

5. Natural Buttes CIGE 60-14-9-21 
0. Bitter Creek 

7. Uintah. UT 

8.135.0 million cubic feet 

9. December 4.1979 

10. Colorado Interstate Gas Co 

1. 80-08233/UCl062-9 

2. 43-047-30507-0000-0 

3.103 000 000 

4. Gas Producing Enterprises Inc 

5. Natural Buttes CIGE 49-22-10-21 

6. Bitter Creek 

7. Uintah, UT 

8. 225.0 million cubic feet 

9. December 4,1979 

10. Colorado Interstate Gas Co 

1. 80-08234/ UClO-63-9 

2. 43-047-30508-0000-0 

3.103 000 000 

4. Gas Producing Enterprises Inc 

5. Natural Buttes CIGE 34-13-10-20 

6. Bitter Creek 

7. Uintah. UT 

a 270.0 million cubic feet 

9. December 4,1979 

10. Colorado Interstate Gas Co 

1. 80-08235/ UC1076-9 

2. 43-047-30529-0000-0 

3.103 000 000 

4. Gas Producing Enterprises Inc 

5. Natural Buttes CIGE 40-21-9-2J 

6. Bitter Creek 

7. Uintah, UT 

8. 225.0 million cubic feet 

9. December 4,1979 

10. Colorado Interstate Gas Co 

1. 80-08238/UC1077-9 

2. 43-047-30531-0000-0 

3.103 000 000 

4. Gas Producing Enterprises Inc 

5. Natural Buttes CIGE 52-5-10-22 

6. Bitter Creek 

7. Uintah. UT 

8. 225.0 million cubic feet 

9. December 4,1979 

10. Colorado Interstate Gas Co 

1. 80-08237/UCl078-9 

2. 43-047-30548-0000-0 

3. 103 000 000 

4. Gas Producing Enterprises Inc 

5. Natural Buttes CIGE 59-21-10-21 

6. Bitter Creek 

7. Uintah. UT 

6 130.0 million cubic feet 

9. December 4,1979 

10. Colorado Interstate Gas Co 

1. 80-08238/UC1079-9 

2. 43-047-30527-0000-0 

3.103 000 000 

4. Gas Producing Enterprises Inc 

5. Natural Buttes CIGE 4 4- 0 -9-21 

6. Bitter Creek 

7. Uintah. UT 

8.117.0 million cubic feet 

9. December 4,1979 

10. Colorado Interstate Gas Co 

1. 80-08239/UC1080-9 

2. 43-047-30528-0000-0 

3.103 000 000 

4. Gas Producing Enterprises Inc 

5. Natural Buttes CIGE 45-15-9-21 

6. Bitter Creek 

7. Uintah. UT 

8. 58.0 million cubic feet 


9. December 4.1979 

10. Colorado Interstate Gas Co 

1. 80-08240/UC1081-9 

2. 43-047-30533-0000-0 
3.103 000 000 

4. Gas Producing Enterprises Inc 

5. Natural Buttes CIGE 53-6-10-22 

6. Bitter Creek 

7. Uintah. UT 

8.198.0 million cubic feet 

9. December 4.1979 

10. Colorado Interstate Gas Co 

1. 80-08241/UC1082-9 

2. 43-047-30497-0000-0 
3.103 000 000 

4. Gas Producing Enterprises Inc 

5. Natural Buttes CIGE 22-15-9-20 

6. Bitter Creek 

7. Uintah. UT 

8.11.0 million cubic feet 

9. December 4.1979 

10. Colorado Interstate Gas Co 

1. 80-08245/UCl000-9 

2. 43-047-30510-0000-0 
3.103 000 000 

4. Gas Producing Enterprises Inc 

5. Natural Buttes CIGE 47-14-10-21 
0. Bitter Creek 

7. Uintah. UT 

8.193.0 million cuBic feet 

9. December 4.1979 

10. Colorado Interstate Gas Co 

1. 80-08246/UC1001-9 

2. 43-047-30506-0000-0 
3.103 OOO 000 

4. Gas Producing Enterprises Inc 

5. Natural Buttes CIGF. 48-15-10-21 

6. Bitter Creek 

7. Uintah. UT 

8. 230.0 million cubic feet 

9. December 4.1979 

10. Colorado Interstate Gas Co 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

3. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchasers) 

1. 80-08230/W-l091-9 

2. 49-037-21309-0000-0 

3.102 000 000 

4. Davis Oil Company 

5. Pickett Lake Unit #1 

6. Wildcat Field 

7. Sweetwater, WY 

8.1000.0 million cubic feet 

9. December 4.1979 

10. Panhandle Eastern Pipeline Company, 
Colorado Interstate Gas Co. Columbia Gas 
Transmission Co 

1. 80-08242/ W1056-9 

2. 49-005-25209-0000-0 

3.103 000 000 

4. Continental Oil Company 

5. Conoco Federal 29 #12 

6. House Creek 

7. Campbell, WY 

6 18.2 million cubic feet 

9. December 4.1979 

10. Phillips Petroleum 
1. 80-08243/Wl043-9 
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2. 49-007-20391-0000-0 
3.103 000 000 

4. Texas Oil A Gas Corp 

5. Federal Y #1 

6. Cherokee Creek 

7. Carbon, WY 

8.146.0 million cubic feet 

9. December 4,1979 

10. Western Transmission Corporation 

1. 80-08244/ W1036-9 

2. 49-005-25210-0000-0 
3.103 000 000 

4. Continental Oil Company 

5. Conoco Federal 29 #11 

6. House Creek 

7. Campbell, WY 

8.16.0 million cubic feet 

9. December 4,1979 

10. Phillips Petroleum 

1. 80-08247/W999-9 

2. 49-037-21234-0000-0 
3 . 102 000 000 

4. Davis Oil Company 

5. Hay Reservoir #12 

6. Hay Reservoir 

7. Sweetwater. WY 

8. 270.0 million cubic feet 

9. December 4.1979 

10. Panhandle Eastern Pipeline Co 

1. 80-08248/W998-9 

2. 49-037-21047-0000-0 
3.102 000 000 

4. Davis Oil Company 

5. Bush Lake #1 

6. Bush Lake 

7. Sweetwater, WY 

8. 300.0 million cubic feet 

9. December 4,1979 

10. Panhandle Eastern Pipeline Co 

1. 80-08249/ W995-9 

2. 49-037-21353-0000-0 
3.102 000 000 

4. Marathon Oil Company 

5. Bruff #1-14 

6. Bruff #1-14 

7. Sweetwater, WY 

8. 657.0 million cubic feet 

9. December 4,1979 

10 . 

1. 80-08250/W994-9 

2. 49-041-20174-0000-0 
3.102 000 000 

4. Mountain Fuel Supply Company 

5. Clifton Federal #28-1 

6. Bruff area 

7. Uinta. WY 

8.123.0 million cubic feet 
9. December 4,1979 
10/Mountain Fuel Supply Co 

1. 80-08251/W993-9 

2. 49-041-20123-0000-0 
3.102 000 000 

4. Mountain Fuel Supply Company 

5. Bruff #8 

6. Bruff unit 

7. Uinta, WY 

8. 480.0 million cubic feet 

9. December 4.1979 

10. Mountain Fuel Supply Co 

1. 80-08252/W992-9 

2. 49-041-20205-0000-0 
3.102 000 000 

4. Mountain Fuel Supply Company 

5. Lansdale Federal Well #4-1 

6. Bruff area 


7. Uinta. WY 

8. 300.0 million cubic feet 

9. December 4.1979 

10. Mountain Fuel Supply Co 

1. 80-08253/W990-0 

2. 49-009-21445-0000-0 

3.103 000 000 

4. Wexpro Co 

5. Boswell Federal Well #2-1 

6. Powell Field 

7. Converse. WY 

8.183.0 million cubic feet 

9. December 4,1979 

10. Mountain Fuel Supply Co 

1. 80-08254/W989-9 

2. 49-023-20265-0000-0 
3.102 000 000 

4. Amoco Production Company 

5. Whiskey Buttes Unit Well #17 

6. Whiskey Buttes Unit 

7. Lincoln. WY 

8. 700.0 million cubic feet 

9. December 4.1979 

10. Cities Service Gas Company. Mountain 
Fuel Supply Company, Stauffer Chemical 
Co 

The applications for determination in 
these proceedings together with a copy 
or description of other materials in the 
record on which such determinations 
were made are available for inspection, 
except to the extent such material is 
treated as confidential under 18 CFR 
275.206, at the Commission’s Office of 
Public Information, Room 1000, 825 
North Capitol Street, N.E., Washington, 
D.C. 20426. 

Persons objecting to any of these final 
determinations may, in accordance with 
18 CFR 275.203 and 18 CFR 275.204, file a 
protest with the Commission on or 
before February 6,1980. 

Please reference the FERC control 
number in all correspondence related to 
these determinations. 

Kenneth F. Plumb, 

Secretary . 

[FR Doc. 80-1956 Filed 1-21-60; ft45 am) 

BILLING CODE 6450-01-41 


l No. 1341 

Determinations by Jurisdictional 
Agencies Under the Natural Gas Policy 
Act of 1978 

January 15.1980. 

The Federal Energy Regulatory 
Commission received notices from the 
jurisdictional agencies listed below of 
determinations pursuant to 18 CFR 
274.104 and applicable to the indicated 
wells pursuant to the Natural Gas Policy 
Act of 1978. 

Kansas Corporation Commission 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well Name 


6. Field or OCS Area Name 

7. County, State or Block No. 

8. Estimated Annual Volume 

9. Date received at FERC 

10. Purchasers(s) 

1. 80-09392/K-79-0328 

2. 15-151-00000-0000 

3. 108 000 000 

4. M L Sloan 

5. Veming #1 

6. Carver-Robbins 

7. Pratt KS 

8. .0 million cubic feet 

9. December 7,1979 

10. Panhandle Eastern Pipeline 

1. 80-09393/ K-79-0302 

2. 15-097-20423-0000 

3. 108 000 000 

4. White A Ellis Drilling Inc 

5. Thompson #1 

6. Vod 

7. Kiowa KS 

8.10.0 million cubic feet 

9. December 7,1979 

10. Kansas/Nebraska Natural Gas Co Inc 

1. 80-09394/K-78-0105 

2.15-189-20389-0000 

3.103 000 000 

4. Mobil Oil Corporation 

5. Fienup-Hirz Unit #2 

6. Panoma 

7. Stevens KS 

8. 70.0 million cubic feet 

9. December 7,1979 

10. Cities Service Gas Co 

Louisiana Office of Conservation 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well Name 

6. Field or OCS Area Name 

7. County. State or Block No. 

8. Estimated Annual Volume 

9. Date received at FERC 

10. Purchasers(s) 

1. 80-09486/79-2841 

2.17- 728-20172-0000 

3.103 000 000 

4. Kerr-McGee Corporation 

5. State Lease 1999 No 38 

6. Breton Sound Block 20 

7. Plaquemines Parish LA 

8. .0 million cubic feet 

9. December 12,1979 

10. Southern Natural Gas Company 
1. 80-09487/79-2840 

2.17- 726-20142-0000 

3. 103 000 000 

4. Kerr-McGee Corporation 

5. State Lease 2000 No 43 

6. Breton Sound Block 20 

7. Plaguemines Parish LA 
8.14.0 million cubic feet 

9. December 12,1979 

10. Southern Natural Gas Company 
1. 80-09488/79-2839 

2.17- 728-20175-0000 

3. 103 000 000 

4. Kerr-McGee Corporation 

5. State Lease 4574 No. 7 

6. Breton Sound Block 20 

7. Plaquemines Parish LA 

8. .0 million cubic feet 
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9. December 12.1979 

10. Southern Natural Gas Company 
t. 80-09485/79-2838 

2.17- 728-20168-0000 

3.103 000 000 

4. Kerr-McGee Corporation 

5. State Lease 1999 No 38-D 

6. Breton Sound Block 20 

7. Plaquemines Parish LA 

8. .0 million cubic feet 

9. December 12.1979 

10. Southern Natural Gas Company 

1. 80-09490/79-2836 

2. 17-728-20165-0000 

3.103 000 000 

4. Kerr-McGee Corporation 

5. BRS 20 8600 RA SU S L 1999 35-D 

6. Breton Sound Block 20 

7. Plaquemines Parish LA 
8.207.9 million cubic feet 

9. December 12.1979 

10. Southern Natural Gas Company 

1. 80-09491/79-2835 

2.17- 728-20165-0000 

3.103 000 000 

4. Kerr-McGee Corporation 

5. BRS 20 6700 RA SU SL1999 #35 

6. Breton Sound Block 20 

7. Plaquemines Parish LA 
8.18.0 million cubic feet 

9. December 12,1979 

10. Southern Natural Gas Company 

1. 80-09492/79-2834 

2.17- 726-20171-0000 

3.103 000 000 

4. Kerr-McGee Corporation 

5. BR 20 5800 RCSU SL 1999#37-D 

6. Breton Sound Block 20 

7. Plaquemines Parish LA 

8. .0 million cubic feet 

9. December 12,1979 

10. Southern Natural Gas Company 

1. 80-09493/79-2833 

2.17-726-20171-0000 

3.103 000 000 

4. Kerr-McGee Corporation 

5. BRS 20 6000 RA SU SL 1999 #37 

6. Breton Sound Block 20 

7. Plaquemines Parish LA 

6. .0 million cubic feet 

9. December 12,1979 

10. Southern Natural Gas Company 

1. 80-09494/79-2937 

2. 17-726-20168-0000 

3. 103 000 000 

4. Kerr-McGee Corporation 

5. State Lease 1999 No 36 

6. Breton Sound Block 20 

7. Plaquemines Parish LA 

8. .0 million cubic feet 

9. December 12,1979 

10. Southern Natural Gas Company 

Michigan Department of Natural Resources 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well Name 

6. Field or OCS Area Name 

7. County. State or Block No. 

8. Estimated Annual Volume 

9. Date received at FERC 

10. Purchasers^) 

1. 80-09292 


2. 21-045-32548-0000 

3. 102 000 000 

4. Amoco Production Company 

5. Stowell Unit #1-1 

6. Hamlin 1-1N-3W 

7. Eaton MI 

8. 51.0 million cubic feet 

9. December 11,1979 

10. Consumers Power Co 

1. 80-09293 

2. 21-079-32872-0000 

3.103 000 000 

4. Amoco Production Company 

5. State Rapid River J1-28 

6. Rapid River 32 28N-7W 

7. Kalkaska MI 

8. 73.0 million cubic feet 

9. December 11,1979 

10. Consumers Power Company 

1. 80-09294 

2. 21-079-32554-000 

3.102 000 000 

4. Amoco Production Company 

5. Simpson Unit C 2-28 

6. Blue Lake 33-28N-5W 

7. Kalkaska 

8.1200.0 million cubic feet 

9. December 11,1979 

10. Consumers Power Co 

1. 80-09295 

2. 21-141-32512-0000 

3.102 000 000 

4. Amoco Production Company 

5. Ristow Unit IA-7 

6. Belknap 5-34N-5E 

7. Presque Isle MI 

8. 73.0 million cubic feet 

9. December 11,1979 

10. Michigan Consolidated Gas Co 

1. 80-09296 

2. 21-079-33034-0000 

3.102 000 000 

4. Amoco Production Company 

5. State Blue Lake M 2-12 

6. Blue Lake 12-28N-5W 

7. Kalkaska MI 

8.150.0 million cubic feet 

9. December 11,1979 

10. Consumers Power Co 

Ohio Department of Natural Resources 
Division of Oil and Gas 

1. Control Number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchasers) 

1. 80-09413/04365 

2. 34-169-21224-0014 

3.108 000 000 

4. A W Yenne 

5. Ben Brandt #1 

6. Wayne 

7. Wayne OH 

8. 3.5 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission 

1. 80-09415/07083 

2. 34-157-20228-0014 

• 3.108 000 000 


4. Kst Oil & Gas Co Inc 

5. Wampfler #1 

6 . 

7. Tuscarawas OH 
8.1.0 million cubic feet 

9. December 12.1979 

10. East Ohio Gas Co 

1. 80-09416/07091 

2. 34-157-20169-0014 

3.108 000 000 

4. Kst Oil & Gas Co Inc 

5. Oler #1 

6 . 

7. Tuscarawas OH 

8. 2.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co. Inc, 

1. 80-09417/07100 

2. 34-157-20836-0014 

3.108 000 000 

4. Kst Oil & Gas Co Inc 

5. Fowler #1 

6 . 

7. Tuscarawas OH 
8.1.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

1. 80-09418/07581 

2. 34-121-16780-0140 

3.108 000 000 

4. Guernsey Petroleum Corporation 

5. Urbane Hurst #26 

6 . 

7. Noble OH 

8.16.0 million cubic feet 

9. December 12,1979 

10. The East Ohio Gas Company 

1. 86-09419/07582 

2. 34-119-24044-0014 

3. 108 000 000 

4. Guernsey Petroleum Corporation 

5. Ohio Power 24MD 

6 . 

7. Muskingum OH 
8.11.0 million cubic feet 

9. December 12.1979 

10. The East Ohio Gas Company, Columbia 
Gas Transmission Corp 

1. 80-09420/07583 

2. 34-059-22161-0014 

3.108 000 000 

4. Guernsey Petroleum Corporation 

5. Hoopes #1 MD 

6. 

7. Guernsey OH 

8.14.0 million cubic feet 

9. December 12.1979 

10. Columbia Gas Transmission Corp 

1. 80-09421/07662 

2. 34-187-24542-0014 

3. 103 000 000 

4. C W Riggs Inc 

5. D Wilson #4 

6. Reno Field 
7.1 Wash OH 

8. .0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09422/07664 

2. 34-167-24531-0014 

3.103 000 000 

4. C W Riggs Inc 

5. D Wilson #2 

6. Reno Field 
7.1 Wash OH 
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8.15.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09423/07673 

2. 34-167-24532-0014 

3.103 000 000 

4. C W Riggs Inc 

5. D Wilson #1 

6. Reno Field 
7.1 Wash OH 

8. .0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09424/07687 

2. 34-073-22144-0014 

3.103 000 000 

4. Oxford Oil Co 

5. Aw Marion Greenhill #18 

6. N-R 

7. Hocking OH 

8.10.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09425/07697 

2. 34-103-22096-0014 

3.103 000 000 

4. Northeastern Energy 

5. Long No 1 

6 . 

7. Medina OH 

8. 21.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

1. 80-09426/07912 

2. 34-153-20593-0014 

3.103 000 000 

4. Darrel L Seibert 

5. Darrel L Seibert #1 

6 . 

7. Summitt OH 

8. 20.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas of Ohio 

1. 80-09427/07913 

2. 34-153-20591-0014 

3.103 000 000 

4. Darrel L. Seibert 

5. Seibert Development Corp of Stow #2 

6 . 

7. Summitt OH 

8. 20.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas of Ohio 

1. 80-09428/07914 

2. 34-031-23611-0014 

3.103 000 000 

4. Geo Energy Inc 

5. Large #1 

6. 

7. Coshocton OH 

8.16.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09429/07915 

2. 34-119-23926-0014 

3.103 000 000 

4. Altheire Oil Inc 

5. John Welsh #1 

8. Hopewell Twp 

7. Muskingum OH 

8. 6.0 million cubic feet 

9. December 12.1979 

10. Newzane Gas Co 
1. 80-09430/07916 


2. 34-127-24444-0014 

3.103 000 000 

4. Altheirs Oil Inc 

5. Ruth Paxton #1 

6. Clayton Twp 

7. Perry OH 

8. 6.0 million cubic feet 

9. December 12,1979 

10. Foraker Gas Co 

1. 80-09431/07917 

2. 34-059-22602-0014 

3.103 000 000 

4. Consolidated Resources of America 

5. Robert Yurco Sr #1 

6. Byesville 

7. Guernsey 059 OH 

8. 24.0 million cubic feet 

9. December 12,1979 

10. Consolidated Aluminium Corporation 

1. 80-09432/07918 

2, 34-059-22600-0014 
' 3.103 000 000 

4. Consolidated Resources of America I 

5. Mary Mehaffey #1 

6. Knox 

7. Guernsey 059 OH 

8. 30.0 million cubic feet 

9. December 12,1979 

10. Consolidated Aluminium Corporation 

1. 80-09433/07919 

2. 34-059-22599-0014 

3.103 000 000 

4. Consolidated Resources of America I 

5. Mary Mehaffey et al #2 

6. Knox 

7. Guernsey 059 OH 

8. 28.0 million cubic feet 

9. December 12,1979 

10. Consolidated Aluminium Corporation 

1. 80-09434/07920 

2. 34-059-22514-0014 

3.103 000 000 

4. Consolidated Resources of America I 

5. Ronald and Sandra Herman #1 

6. Knox 

7. Guernsey 059 OH 

8. 22.0 million cubic feet 

9. December 12,1979 

10. Consolidated Aluminium Corporation 

1. 80-09435/07921 

2. 34-059-22515-0014 

3.103 000 000 

4. Consolidated Resources of America I 

5. John and Karen L Enos #1 

6. Knox 

7. Guernsey 059 OH 

8. 22.0 million cubic feet 

9. December 12,1979 

10. Consoldiated Aluminium Corporation 

1. 80-09436/07922 

2. 34-111-21899-0014 

3. 103 000 000 

4. Buckeye Oil Producing Co 

5. Reich #1 

6 . 

7. Monroe OH 

8.10.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09437/07923 

2. 34-111-21898-0014 

3.103 000 000 

4. Buckeye Oil Producing Co 

5. Pollock #1 

6 . 


7. Monroe OH 

8.13.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09438/07924 

2. 34-075-22259-0014 

3.103 000 000 

4. Buckeye Oil Producing Co 

5. Hanna #3 

6 . 

7. Holmes OH 

8.13.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09439/07698 

2. 34-103-22097-0014 

3.103 000 000 

4. Northeastern Energy 

5. Long No 1 

6 . 

7. Medina OH 

8. 21.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

1. 80-09440/07723 

2. 34-169-21504-0014 
3.108 000 000 

4. Mr & Mrs Charles W Shane 

5. 2004428 Shane #1 

6. Milton Township 

7. Wayne OH 

8. 2.1 million cubic feet 

9. December 12.1979 

10. Columbia Gas Transmission Corp 

1. 80-09441/07805 

2. 34-103-22158-0014 

3.103 000 000 

4. John F Williams 

5. Williams #1 Blakeslee 

6. Brunswick 

7. Medina OH 

8. 42.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09442/07807 

2. 34-167-24084-0014 

3.103 000 000 

4. L&M Exploration Inc 

5. John Schilling #1 

6 . 

7. Washington OH 

8.12.8 million cubic feet 

9. December 12,1979 

10. Gas Transport Inc 

1. 80-09443/07811 

2. 34-167-24273-0014 

3.103 000 000 

4. L & M Exploration Inc 

5. Louise Offenberger #1 

8. 

7. Washington, OH 

8.12.8 million cubic feet 

9. December 12,1979 

10. Gas Transport Inc 

1. 80-09444/07813 

2. 34-187-24107-0014 

3.103 000 000 

4. L & M Exploration Inc 

6. Robert Schwendeman #1 

6 . 

7. Washington, OH 

8.12.8 million cubic feet 

9. December 12,1979 

10. Gas Transport Inc 
1. 80-09445/07814 
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2. 34-167-24128-0014 
3.103 000 000 

4. L & M Exploration Inc 

5. Carl Hofmann #1 

a 

7. Washington, OH 

8.12.8 million cubic feet 

9. December 12,1979 

10. Gas Transport Inc 

1. 80-09448/07815 

2. 34-167-23981-0014 
3.103 000 000 

4. L & M Exploration Inc 

5. Jack Hendershot #1 

a 

7. Washington, OH 

6.12.8 million cubic feet 

9. December 12,1979 

10. Gas Transport Inc 

1. 80-09447/07818 

2. 34-167-23956-0014 
3.103 000 000 

4. L & M Exploration Inc 

5. Joe Huck #1 

a 

7. Washington, OH 
a 12.8 million cubic feet 

9. December 12,1979 

10. Gas Transport Inc 

1. 80-09448/07817 

2. 34-127-24408-0014 
3.103 000 000 

4. Bell Oil 

5. George Bell #1 

6. Junction City Quad 

7. Perry, OH 

8. 2.0 million cubic feet 

9. December 12,1979 

10. National Gas Corp 

1. 80-09449/07820 

2. 34-167-24240-0014 
3.103 000 000 

4. L & M Exploration 

5. Raymond Rauch #1-A 

a 

7. Washington, OH 

8.12.8 million cubic feet 

9. December 12,1979 

10. Gas Transport Inc 

1. 80-09450/07821 

2. 34-167-24201-0014 
a 103 000 000 

4. L & M Exploration Inc 

5. Ed Barnes #1 

6 . 

7. Washington, OH 
8.12.8 million cubic feet 

9. December 12,1979 

10. Gas Transport Inc 

1. 80-09451/07822 

2. 34-167-24105-0014 
3.103 000 000 

4. L & M Exploration Inc 

5. Virgil Huck #1 

6 . 

7. Washington, OH 
8.12.8 million cubic feet 

9. December 12,1979 

10. Gas Transport Inc 

1. 80-09452/07823 

2. 34-167-24142-0014 
3.103 000 000 

4. L & M Exploration Inc 

5. Ralph Long #1 

6 . 


7. Washington, OH 

6.12.8 million cubic feet 

9. December 12,1979 

10. Gas Transport Inc 

1. 80-09453/07824 

2. 34-167-24089-0014 

3.103 000 000 

4. L & M Exploration Inc 

5. Lawrence Schaad #1 

6 . 

7. Washington. OH 

8.12.8 million cubic feet 

9. December 12.1979 

10. Gas Transport Inc 

1. 80-09454/07851 

2. 34-167-24536-0014 

3.103 000 000 

4. C W Riggs Inc 

5. L Hensler #1 

6. Reno Field 

7. Washington, OH 

8.14.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09455/07853 

2. 34-167-24617-0014 

3.103 000 000 

4. C W Riggs Inc 

5. T W Bowersock #1 

6. Reno Field 

7. Washington, OH 

8. 9.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09456/07872 

2. 34-167-25010-0014 

3.103 000 000 

4. Appalachian Petroleum Corporation 

5. Charles Stengle #1 

6 . 

7. Washington, OH 

8. 3.5 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission 

1. 80-09457/07873 

2. 34-167-25007-0014 

3.103 000 000 

4. Appalachian Petroleum Corporation 

5. G Hughes #1 

6 . 

7. Washington. OH 

8. 3.5 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09458/07874 

2. 34-167-25008-0014 

3.103 000 000 

4. Appalachian Petroleum Corporation 

5. D Harris #1 

6 . 

7. Washington. OH 

8. 3.5 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09459/07875 

2. 34-167-25005-0014 

3.103 000 000 

4. Appalachian Petroleum Corporation 

5. Caroline Stengle No 1 

6 . 

7. Washington. OH 

8. 3.5 million cubic feet 

9. December 12, 1979 

10. Columbia Gas Transmission Corp 
1. 80-09460/07876 


2. 34-167-25066-0014 

3.103 000 000 

4. Appalachian Petroleum Corporation 

5. Velma Peters #1 (Ohio Power-Surface) 

6 . 

7. Washington. OH 

8. 3.5 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09461/07877 

2. 34-115-21893-0014 

3.103 000 000 

4. Partners Oil Company 

5. #1-789 Anderson 

6 . 

7. Morgan, OH 

8.100.0 million cubic feet 

9. December 12.1979 

10. National Gas & Oil Corp 

1. 80-09462/07878 

2. 34-089-23341-0014 

3.103 000 000 

4. Partners Oil Company 

5. Ranck #1-79B 

6 . 

7. Licking, OH 

8.100.0 million cubic feet 

9. December 12.1979 

10. Columbia Gas Transmission Corporation 

1. 80-09463/07879 

2. 34-119-24164-0014 

3.103 000 000 

4. Partners Oil Company 

5. Patton #6-79B 

6 . 

7. Muskingum, OH 
8.100.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09464/07880 

2. 34-119-24963-0014 

3.103 000 000 

4. Partners Oil Company 

5. Patton #7-79B 

6 . 

7. Muskingum, OH 
8.100.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09465/07881 

2. 34-157-23405-0014 

3.103 000 000 

4. Superior Petroleum Services Inc 

5. MWCD B-4 

6 . 

7. Tuscarawas, OH 

8. 25.0 million cubic feet 

9. December 12,1979 

10. M & B Operating Co 

1. 80-09466/07882 

2. 34-157-23406-0014 

3.103 000 000 

4. Superior Petroleum Services Inc 

5. MWCD B-3 

6 . 

7. Tuscarawas. OH 
a 25.0 million cubic feet 

9. December 12.1979 

10. M & B Operating Co 

1. 80-09467/07883 

2. 34-157-23407-0014 

3. 103 000 000 

4. Superior Petroleum Servloes Inc 

5. MWCD B-2 

6 . 
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7. Tuscarawas, OH 

8. 25.0 million cubic feet 

9. December 12,1979 

10. M & B Operating Co 
t. 80-09468/07884 

2. 34-157-23408-0014 

3.103 000 000 

4. Superior Petroleum Services Inc 

5. MWCD B-7 

6 . 

7. Tuscarawas. OH 

8. 25.0 million cubic feet 

9. December 12,1979 

10. M & B Operating Co 

1. 80-09469/07885 

2. 34-157-23409-0014 

3.103 000 000 

4. Superior Petroleum Services Inc 

5. MWCD B-8 

6 . 

7. Tuscarawas. OH 

8. 25.0 million cubic feet 

9. December 12,1979 

10. M & B Operating Co 

1. 80-09470/07886 

2. 34-157-23410-0014 

3.103 000 000 

4. Superior Petroleum Services Inc 

5. MWCD B-5 

6 . 

7. Tuscarawas. OH 

8. 25.0 million cubic feet 

9. December 12,1979 

10. M & B Operating Co 

1. 80-09471/07889 

2. 34-075-22247-0014 

3.103 000 000 

4. Morgan-Pennington Inc 

5. Abrecht No 1 

6 . 

7. Holmes, OH 

8.11.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09472/07896 

2. 34-031-23436-0014 

3.103 000 000 

4. Edco Drilling & Producing Inc 

5. MO-2A Smailes 

6 . 

7. Coshocton, OH 
8.18.0 million cubic feet 
9. December 12,1979 
ia 

1. 80-09473/07897 

2. 34-031-23447-0014 

3.103 000 000 

4. Edco Drilling & Producing Inc 

5. 3C Jones 

6 . 

7. Coshocton. OH 

8.18.0 million cubic feet 

9. December 12,1979 

10 . 

1.80-09474?07896 
2.34-153-20702-0014 

3.103 000 000 

4. Edco Drilling and Producing Inc 

5. ED-1A Realty Investors Ltd 

8. 

7. Summit, OH 

8.18.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09475/07899 


2. 34-119-24197-0014 
3.103 000 000 

4. Edco Drilling & Producing Inc 

5. #1 Bams 

6 . 

7. Muskingum. OH 
8.18.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09476/07900 

2. 34-119-24196-0014 
3.103 000 000 

4. Edco Drilling & Producing Inc 

5. #1 Leeper 

6 . 

7. Muskingum, OH 
8.18.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09477/07901 

2. 34-083-22658-0014 
3.103 000 000 

4. Berwell Energy Inc 

5. Henry Weese No 1" 

6 . 

7. Knox. OH 

8. 54.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas of Ohio 

1. 80-09478/07911 

2. 34-127-24190-0014 
3.103 000 000 

4. John Bell 

5. John Bell #1 

6. Junction City Quad 

7. Perry, OH 

8. 2.0 million cubic feet 

9. December 12.1979 

10. National Gas Corp 

1. 80-09479/07904 

2. 34-133-22086-0014 
3.103 000 000 

4. Pominex Inc 

5. Robert Bossow Unit #1 

6 . 

7. Portage County, OH 

8. 25.0 million cubic feet 

9. December 12,1979 

10. Stark Oilfield Services Inc 

1. 80-09480/07905 

2. 34-075-22124-0014 
3.103 000 000 

4. William F Hill 

5. Rohskopf #1 

6 . 

7. Holmes. OH 

8. 6.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09481/07906 

2. 34-155-21304-0014 
3.103 000 000 

4. Pyramid Oil & Gas Company 

5. Templeton #1 

6 . 

7. Trumbull, OH 

8. 30.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09482/07907 

2. 34-119-24561-0014 
3.103 000 000 

4. Benatty Corporation 

5. Radcliffe-Vansickle Unit #1 

6 . 


7. Muskingum, OH 

8. 25.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09483/07908 

2. 34-127-24302-0014 

3.103 000 000 

4. The Oxford Oil Co 

5. Elza Klinger #1 

6 . 

7. Perry. OH 

8.10.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09484/07900 

2. 34-075-22197-0014 

3.103 000 000 

4. The Oxford Oil Co 

5. Eli Weaver #1 

8. 

7. Holmes. OH 

8. 9.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09485/07910 

2. 34-103-22022-0014 

3.103 000 000 

4. H E Rupp 

5. Klintworth No 1 

6 . 

7. Medina. OH 

8.100.0 million cubic feet 

9. December 11.1979 

10. Columbia Gas Transmission 

1. 80-09414/06409 

2. 34-121-21487-0014 
3.108 

4. Mid-Atlantic Oil Co 

5. Earl Smith #1 

6 . 

7. Noble, OH 

8.13.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

Oklahoma Corporation Commission 

1. Control Number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser(s) 

1. 80-09395/01068 

2. 35-017-20818-0000 

3.102 103 000 

4. Sabine Corporation 

5. Bollinger No 1-16 

6. SW El Reno 

7. Canadian. OK 

8. 990.5 million cubic feet 

9. December 12,1979 

10. Michigan Wisconsin Pipeline Co 

1. 86-09396/01121 

2. 35-093-21545-0000 

3.103 000 000 

4. Pioneer Production Corporation 

5. Gaylord #1-5 OTC 093-56115 

6. N E Chester 

7. Major, OK 

8.114.0 million cubic feet 
9. December 12,1979 
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10. Delhi Gas Pipeline Corporation 

1. 80-09397A/00256 

2. 35-061-20217-0000 

3. 102 000 000 

4. Samson Resources Company 

5. Alliance Trust No 1 

6. Kinta 

7. Haskell, OK 

8. 395.0 million cubic feet 

9. December 12.1979 

10. Arkansas Louisiana Cas Company 

1. 80-093978/00256 

2. 35-061-20217-0000 

3.103 000 000 denied 

4. Samson Resources Company 

5. Alliance Trust No 1 

6. Kinta 

7. Haskell, OK 

8. 395.0 million cubic feet 

9. December 12,1979 

10. Arkansas Louisiana Cas Company 

1. 80-09398/01114 

2. 35-047-21723-0000 

3.103 000 000 

4. Harper Oil Company 

5. Peach #1 

8. Sooner Trend 

7. Garfield, OK 

8. 73.0 million cubic feet 

9. December 12,1979 

10. Panhandle Eastern Pipe Line Co-Res 
Exxon USA Inc 

1. 80-09399/00372 

2, 35-093-21401-0000 

3.103 000 000 

4. Ladd Petroleum Corporation 

5. Johnson Unit #2 

6 . 

7. Major. OK 

8. .2 million cubic feet 

9. December 12,1979 

10. Oklahoma Natural Cas Gathering Co 

1. 80-09400/00374 

2. 35-047-21384-0000 

3. 103 000 000 

4. Ladd Petroleum Corporation 

5. Behring B#2 

6. Enid NE 

7. Garfield. OK 

8. 25.8 million cubic feet 

9. December 12,1979 

10. Cities Service Gas Company 

1.80- 09401/01160 

2. 35-045-20591-0000 

3.103 000 000 

4. Pacific Oil & Gas Co 

5. Moyer No 2 

6. Gage 

7. Ellis, OK 

8.120.0 million cubic feet 

9. December 12,1979 

10. Panhandle Eastern Pipe Line Company 

1. 80-09402/01212 

2. 35-151-20874-0000 

3. 102 000 000 

4. Bamell Ltd 

5. Clark #1 

6. Unnamed 

7. Woods. OK 

8. .0 million cubic feet 

9. December 12.1979 

10. Michigan-Wisconsin Pipeline Co 

1.80- 09403/00945 

2. 35-139-35611-0000 


3.108 000 000 

4. Texaco Inc 

5. C N Treece NCT-1 No 1 

6. Rice SW 

7. Texas. OK 

8.12.8 million cubic feet 

9. December 12,1979 

10. Transwestem Pipeline Co 

1. 80-09404/01166 

2. 35-151-20905-0000 

3. 103 000 000 

4. W B Osborn Jr (operator) 

5. Bouma #1 

6. South Waynoka 

7. Woods, OK 

8.100.0 million cubic feet 

9. December 12,1979 

10. Panhandle Eastern Pipeline 

1. 80-09405/01104 

2. 35-083-21044-0000 

3. 103 000 000 

4. Ramsey Engineering Incorporated 

5. Meyer No 1 

6. S W Lucein 

7. Logan. OK 

8. 64.8 million cubic feet 

9. December 12,1979 

10. Eason Oil Company 

1.80-09406/01165 

2. 35-045-20615-0000 

3.103 000 000 

4. Amoco Production Company 

5. A W Jones #1 

6. N E Catesby 

7. Ellis. OK 

8. 219.0 million cubic feet 

9. December 12,1979 

10. Northern Natural Gas Company 

1. 80-09407/01125 

2. 35-045-20695-0000 

3.103 000 000 

4. C F Braun & Co 

5. Guy No 1 

6. South Gage Section 19-20N-23W 

7. Ellis County, OK 

8.100.0 million cubic feet 

9. December 12,1979 

10. Western Farmers Electric Cooperative 

1. 80-09408/01127 

2. 35-047-21718-0000 

3.103 000 000 

4. J M Huber Corporation 

5. Lovell No 4 

6. N Waukomis 

7. Garfield. OK 

8.109.5 million cubic feet 

9. December 12.1979 

10. Union Texas Petroleum 

1. 80-09409/00942 

2. 35-025-35307-0000 

3.108 000 000 

4. Texaco Inc 

5. G N Dencker No 1 

6. E Griggs 

7. Cimarron, OK 

8. .0 million cubic feet 

9. December 12,1979 

10. Transwestem Pipeline Company 

1. 80-09410/01034 

2. 35-111-00000-0000 

3.108 000 000 

4. R E & R O Lee 

5. Lee 6 

6. Mounds 

7. Okmulgee, OK 


8. 2.0 million cubic feet 

9. December 12,1979 

10. Phillips Pet Co 

1.80-09411/00563 

2. 35-103-00000-0000 

3.108 000 000 

4. Ladd Petroleum Corporation 

5. McCracken 

6. Lucien 

7. Noble. OK 

8. 6.0 million cubic feet 

9. December 12,1979 

10. Cities Service Gas Co 

1. 80-09412/00054 

2. 35-003-20595-0000 

3.103 000 000 

4. Union Texas Petroleum 

5. Homer Davis No 2 

6. Chaney Dell East 

7. Alfalfa. OK 

8. 80.0 million cubic feet 

9. December 12,1979 

10. Panhandle Eastern Pipeline Co 

West Virginia Department of Mines, Oil and 
Gas Division 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well Name 

6. Field or OCS Area Name 

7. County, State or Block No. 

8. Estimated Annual Volume 

9. Date Received at FERC 

10. Purchaser(s) 

1. 80-09364 

2. 47-021-02273-0000 

3.108 000 000 denied 

4. Waco Oil and Gas Co Inc 

5. Clifford Burke #2 

6. Copen 

7. Gilmer, WV 

8.10.0 million cubic feet 

9. December 7,1979 

10. Equitable Gas Co 

1. 80-09365 

2. 47-021-02750-0000 

3.108 000 000 denied 

4. Waco Oil & Gas Company 

5. Steinbeck Heirs #1A 

6. Mud Lick 

7. Gilmer. WV 

8.10.0 million cubic feet 

9. December 7,1979 

10. Equitable Gas Company 

1. 80-09366 

2. 47-021-00798-0000 

3.108 000 000 denied 

4. Waco Oil and Gas Co 

5. S C Simmons #2 

6 . 

7. Gilmer. WV 

8. .0 million cubic feet 

9. December 7,1979 

10. Equitable Gas Company 

1. 80-09367 

2. 47-021-00821-0000 

3.108 000 000 denied 

4. Waco Oil and Gas Co 

5. Granville Collins Heirs #2 

6 . 

7. Gilmer. WV 

8. 4.0 million cubic feet 

9. December 7,1979 
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10. Equitable Gas Company 

1. 80-09368 

2. 47-041-20126-0000 
3.108 000 000 denied 

4. W H Mossor 

5. Starcher #2 

6. W R Starcher Farm 

7. Lewis, WV 

8. .2 million cubic feet 

9. December 7,1979 

10. Consolidated Gas Supply Corp 

1. 80-09369 

2. 47-097-21750-0000 
3.108 000 000 denied 

4. Glenn W Johnson dba Johnson Product 

5. A Fallon #1 

6. Union 

7. Upshur, WV 

a 4.1 million cubic feet 

9. December 7,1979 

10. Consolidated Gas Supply Co 

1.80- 09370 

2. 47-041-22164-0000 
3.103 000 000 

4. J & J Enterprises Inc 

5. B-104 F-64612 LEW-2164 

6. Hackers Creek 

7. Lewis. WV 

6.42.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Corp 

1. 80-09371 

2. 47-041-22162-0000 
3.103 000 000 

4. J & J Enterprises Inc 

5. B-105 F-64565 LEW-2162 

8. Hackers Creek 
7. Lewis, WV 

a 58.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Corp 

1. 80-09372 

2. 47-041-22166-0000 
3.103 000 000 

4. J & J Enterprises Inc 

5. B-107 F-64614 LEW-2166 

6. Hackers Creek 

7. Lewis. WV 

8. 29.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Corp 

1. 80-09373 

2. 47-033-21167-0000 
3.103 000 000 

4. J & J Enterprises Inc 

5. B-87 F-64205 HAR-1167 

6. Clark 

7. Harrison, WV 

8. 36.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Corp 

1. 80-09374 

2.47-033-21178-0000 
3.103 000 000 

4. J a J Enterprises Inc 

5. B-84 F-64287 HAR-1178 

6. Union 

7. Harrison, WV 

8. 20.0 million cubic feet 

9. December 11.1979 

10. Consolidated Gas Supply Corp 

1.80- 09375 

2. 47-033-21062-0000 
3.103 000 000 


4. J & J Enterprises Inc 

5. B-123 F-63596 HAR-1062 

6. Engle 

7. Harrison, WV 

8. 48.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Corp 

1. 80-09376 

2. 47-033-21179 

3.103 000 000 

4. J & J Enterprises Inc 

5. B-101 F-64288 HAR-1179 

6. Elk 

7. Harrison. WV 

8. 71.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Corp 

1. 80-09377 

2. 47-033-21093-0000 

3.103 000 000 

4. J & J Enterprises Inc 

5. B-124 F-63597 HAR-1093 

6. Enge 

7. Harrison. WV 

8. 48.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Corp 

1. 80-09378 

2. 47-033-21114-0000 

3.103 000 000 

4. J & J Enterprises Inc 

5. B-128 F-63849 HAR-1114 

6. Sardis 

7. Harrison. WV 

6. 51.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Corp 

1. 80-09379 

2. 47-033-21121-0000 

3.103 000 000 

4. J & J Enterprises Inc 

5. B-83 F-63874 HAR-1121 

6. Union 

7. Harrison. WV 

8. 76.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Corp 
1.80-09380 

2. 47-033-21122-0000 

3.103 000 000 

4. J & J Enterprises Inc 

5. B-81 F-63908 HAR-1122 

6. Union 

7. Harrison. WV 

8. 39.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Corp 

1. 80-09381 

2. 47-033-21159-0000 

3.103 000 000 

4. J & J Enterprises Inc 

5. B-80 F-64089 HAR-1159 

6. Union 

7. Harrison. WV 

8. 64.0 million cubic feet * 

9. December 11,1979 

10. Consolidated Gas Supply Corp 

1. 80-09382 

2. 47-033-21164-0000 

3.103 000 000 

4. J & ) Enterprises Inc 

5. B-82 F-64224 HAR-1164 

6. Union 

7. Harrison, WV 

8.15.0 million cubic feet 


'V 


9. December 11,1979 

10. Consolidated Gas Supply Corp 

1. 80-09383 

2. 47-001-28550-0000 

3.103 000 000 

4. J & J Enterprises Inc 

5. B-102 F-63184 Bar-855 

6. Elk 

7. Barbour WV 

8. 26.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Coip 

1. 80-09384 

2. 47-001-28780-0000 

3.103 000 000 

4. J & J Enterprises Inc 

5. B-114 F-63541 Bar-878 

6. Philippi 

7. Barbour WV 

8.18.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Corp 
1. 80-09385 

Z 47-001-28870-000 

3.103 000 000 

4. J & J Enterprises Inc 

5. B-115 F-63772 Bar-887 

6. Pleasant 

7. Barbour WV 

8.9.0 million cubic feet 

9. December 11.1979 

10. Consolidated Gas Supply Corp 

1. 80-09388 

2. 47-001-28880-0000 

3.103 000 000 

4. J & J Enterprises Inc 

5. B-116 F-63773 Bar-888 

6. Pleasant 

7. Barbour WV 

8.19.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Corp 

1. 80-09387 

2. 47-001-20950-0000 

3.103 000 000 

4. J & J Enterprises Inc 

5. B-143 F-64586 Bar-950 

8. Union 

7. Barbour WV 

8. 27.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Corp 

1. 80-09388 

2. 47-001-28910-0000 

3.103 000 000 

4. ) & J Enterprises Inc 

5. B-127 F-63776 Bar-891 

6. Pleasant 

7. Barbour WV 

8.23.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Corp 
1. 80-09389 

2.47-033-21032-0000 

3.103 000 000 

4. J & J Enterprises Inc 

5. B-55A F-63022 Har-1032 

6. Union 

7. Harrison WV 

8. 2.0 million cubic feet 

9. December 11.1979 

10. Consolidated Gas Supply Corp 

1. 80-09390 

2. 47-033-21033-0000 
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3.103 000 000 

4. J & J Enterprises Inc 

5. B-49 F-63045 Har-1033 

6. Union 

7. Harrision WV 

8. 43.0 million cubic feet 

9. December 11,1979 

10. Consolicated Gas Supply Corp 

1. 80-09391 

2. 47-033-21034-0000 

3. 103 000 000 

4. J & J Enterprises Inc 

5. B-53A F-62592 Har-1034 

6. Union 

7. Harrison WV 

8. 40.0 million cubic feet 

9. December 11,1979 

10. Consolidated Gas Supply Corp 

U.S. Geological Survey, Metairie, La. 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well Name 

6. Field or OCS Area Name 

7. County. State or Block No. 

8. Estimated Annual Volume 

9. Date Received At FERC 

10. Purcha8ers(8) 

1. 80-09297/ G9-879 

2.17- 701-40062-0000-0 

3. 102 000 000 

4. Getty Oil Company 

5. OCS G-3280 No A-6 

8. West Cameron 

7. 405 

8.1400.0 million cubic feet 

9. December 11,1979 

10. Transco Gas Supply Company Northern 
Natural Gas Co 

1. 80-09298/G9-815 

2.17- 721-40150-0000-0 

3.102 000 000 

4. Shell Oil Company 

5. OCS 0694 No 192 

6. South Pass 

7. Parish LA 

8. 75.0 million cubic feet 

9. December 11,1979 

10. Tennessee Gas Pipeline 

1. 80-09299/G9-889 

2.17- 715-40285-0000-0 

3. 102 000 000 

4. Gulf Oil Corporation 

5. OCS G-2625 #C-0 

8. South Timbalier 

7. 37 

8. 36.5 million cubic feet 

9. December 11.1979 

10. Texas Eastern Transmission Corp 
Tennessee Gas Pipeline Co 

1. 80-09300/G9-895 

2.17- 709-40340-0100-0 

3.107 000 000 

4. Hunt Oil Company 

5. Well No 2 

6. Eugene Island 
7.63 

8. .0 million cubic feet 

9. December 11,1979 

10. Michigan Wisconsin Pipe Line Co 
1. 80-09301/G9-896 

2.17- 704-40437-0000-0 

3.102 000 000 


4. Tenneco Oil Company 

5. West Cameron 509 C-7 

6. West Cameron 
7.509 

8. 4125.0 million cubic feet 

9. December 11,1979 

10. Tennessee Gas Pipeline Company 
1. 80-09302/ G9-897 

2.17-708-40330-0000-0 

3.102 000 000 

4. Shell Oil Company 

5. C-34 

6. South Marsh Island 
7.130 

8. 200.0 million cubic feet 

9. December 11,1979 

10. Transcontinental Gas Pipeline Compa 

U.S. Geological Survey, Albuquerque. N. 
Mex. 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well Name 

6. Field or OCS Area Name 

7. County. State or Block No. 

8. Estimated Annual Volume 

9. Date Received At FERC 

10. Purchasersfs) 

1. 80-09329/COA-3847-79 

2. 05-067-06136-0000-0 

3. 103 000 000 

4. Petro-Lewis Corporation 

5. UTE #3 

6. Ignacio 

7. La Plata Co CO 

8.100.0 million cubic feet 

9. December 12,1979 

10. Northwest Pipeline Corp 

1. 80-09500/COA-4052-79 

2. 05-067—06046-0000-0 

3.108 000 000 

4. Supron Energy Corporation 

5. UTE #10-A 

6. Fruitland Pictured Cliffs 

7. La Plata CO 

8. 4.8 million cubic feet 

9. December 12,1979 

10. Peoples Natural Gas Company 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or Block No. 

8. Estimated Annual Volume 

9. Date Received at FERC 

10. Purchaser(s) 

1. 80-09303/ NM-4241-79 

2. 30-045-23272-0000-0 

3.103 000 000 

4. Tenneco Oil Company 

5. Lackey #1 

6. Basin Dakota 

7. San Juan NM 

8. 292.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09304/ NM-4242-79 

2. 30-039-21643-0000-0 

3.103 000 000 

4. Tenneco Oil Company 

5. Jicarilla A #9 


6. Tapacito Gallup 

7. Rio Arriba County NM 

8. 365.0 million cubic feet 

9. December 12,1979 

10. Northwest Pipeline Corporation 

1. 80-09305/NM-4243-79 

2. 30-039-21642-0000-0 

3.103 000 000 

4. Tenneco Oil Company 

5. Jicarilla C #6-A 

6. Blanco Mesaverde 

7. Rio Arriba NM 

8. 365.0 million cubic feet 

9. December 12.1979 

10. Northwest Pipeline Corporation 

1. 80-09306/NM—4251-79 

2. 30-045-23357-0000-0 

3.103 000 000 

4. Hixon Development Company 

5. Federal C Well No. 5 

8. Wildcat-Farmington Sand 

7. San Juan NM 

8. 73.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

* 1. 80-09307/ NM-4244-79 

2. 30-039-21841-0000-0 

3.103 000 000 

4. Tenneco Oil Company 

5. Jicarilla C #7-A 

6. Blanco Mesaverde 

7. Rio Arriba NM 

8. 305.0 million cubic feet 

9. December 12,1979 

10. Northwest Pipeline Corporation 

1. 80-09308/NM-3511-79 

2. 30-039-06156-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Contract 148 #2 

6. South Blanco-Pictured Cliffs 

7. Rio Arriba NM 

8.16.0 million cubic feet 

9. December 12,1979 

10. Northwest Pipeline Corp 

1. 80-09309/ NM-3499-79 

2. 30-045-06582-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Bayview-Riddle #1 

6. Basin-Dakota 

7. San Juan NM 

8.14.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09310/5-79-ER 

2. 30-045-21850-0000-0 

3.108 000 000 

4. Dugan Production Corp 

5. Red Mac #3 

6. Waw Fruitland PC 

7. San Juan NM 

8. 3.0 million cubic feet 

9. December 11,1979 

10. El Paso Natural Gas Company 

1. 80-09311/4-79-ER 

2. 30-045-21852-0000-0 

3.108 000 000 

4. Dugan Production Corp 

5. Rachel #1 

6. Waw Fruitland PC 

7. San Juan NM 

8. 4.5 million cubic feet 

9. December 11,1979 

10. El Paso Natural Gas Company 
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1. 80-09312/3-ER-79 

2. 30-025-21887-0000-0 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Langlie Federal 3 

6. Jalmat-Yates Gas 

7. Lea NM 

8.13.0 million cubic feet 

9. December 11,1979 

10. El Paso Natural Gas Company 

1. 80-09313/NM-3457-79 

2. 30-045-08217-0000-0 

3. 108 000 000 

4. Amoco Production Company 

5. Heath W D A #5 

6. Blanco-Pictured Cliffs 

7. San Juan NM 

8. 11.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 6O-O9314/NM-3406-79 

2. 30-039-06084-0000-0 

3. 108 000 000 

4. Amoco Production Company 

5. Jicarilla Contract 148 *4 

6. South Blanco-Pictured Cliffs 

7. Rio Arriba NM 

8.11.0 million cubic feet 

9. December 12,1979 

10. Northwest Pipeline Corp 

1. 80-09315/NM-3467-79 

2. 30-043-20115-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Tribal 358 #9 

6. Ballard-Pictured Cliffs 

7. Sandoval NM 

8.5.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09318/ NM-3468-79 

2. 30-043-20034-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Tribal 380 #1 

6. Ballard-Pictured Cliffs 

7. Sandoval NM 

8.4.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 00-0931 7/NM-3473-79 

2. 30-043-20114-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Tribal 358 #8 

6. Ballard-Pictured Cliffs 

7. Sandoval NM 

8. 5.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09318/ NM-3480-79 

2. 30-039-06089-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Contract 148 #8 

6. South Blanco-Pictured Cliffs 

7. Rio Arriba NM 

8.4.0 million cubic feet 

9. December 12,1979 

10. Northwest Pipeline 

1. 80-09319/NM-3481-79 

2. 30-039-05989-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Contract 148 #15 


8. Otero-Chacra 
7. Rio Arriba NM 

8.11.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09320/NM-3482-79 

2. 30-039-08300-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Contract 155 #2 

6: South Blanco-Pictured Cliffs 
7. Rio Arriba NM 
8.18.0 million cubic feet 

9. December 12,1979 

10. Northwest Pipeline 

1. 80-09321 / NM-4230-79A 

2. 30-039-21891-0000-1 

3.103 000 000 

4. Cotton Petroleum Corporation 

5. Apache No 117 (Lindruth Gallup) 

6. Lindrith Gallup 

7. Rio Arriba NM 

8.132.0 million cubic feet 

9. December 12.1979 

10. Northwest Pipeline Corporation 

1. 80-09322/NM-4230-79B 

2. 30-039-21891-0000-2 

3.103 000 000 

4. Cotton Petroleum Corporation 

5. Apache No 117 (Dakota West) 

6. Dakota West 

7. Rio Arriba NM 

8.132.0 million cubic feet 

9. December 12,1979 

10. Northwest Pipeline Corporation 

1. 80-09323/NM-3498-79 

2. 30-045-11634-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Rochelle Gas Com #1 

6. Blanco-Pictured Cliffs 

7. San Juan NM 

8. 12.0 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Co 

1. 80-09324/ NM-4239-79 

2. 30-045-23257-0000-0 

3.103 000 000 

4. Tenneco Oil Company 

5. Bolack #2 

6. Basin Dakota 

7. San Juan NM 

8. 292.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 
1. 80-09325/6-79-ER 
2.30-045-00000-0000-0 

3.108 000 000 

4. William C Russell 

5. Russell #41 Hammond 
0. Largo Chacra 

7. San Juan NM 

8.15.0 million cubic feet 

9. December 11,1979 

10. El Paso Natural Gas Company 

1. 80-09320/ NM-361-78 

2. 30-015-22194-0000-0 

3.103 000 000 

4. Yates Petroleum Corporation 

5. Box Canyon #3 

6. Box Canyon-Upper Penn 

7. Eddy NM 

8. 312.8 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co 


1. 80-09327/NM-3524-79 

2. 30-039-06039-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Contract 148 #1 

6. South Blanco-Pictured Cliffs 

7. Rio Arriba NM 

8.19.0 million cubic feet 

9. December 12.1979 

10. Northwest Pipeline 

1. 80-09328/NM-3525-79 

2. 30-039-06718-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Apache 102 #5 

6. Blanco-Mesaverde 

7. Rio Arriba NM 

8.15.0 million cubic feet 

9. December 12,1979 

10. Gas Company of New Mexico 

1. 80-09330/ NM-3908-79 

2. 30-041-20248-0000-0 

3.108 000 000 

4. Layton Enterprises Inc 

5. Kirkpatrick Federal #5 

6. Bluitt San Andres 

7. Roosevelt NM 

8. .6 million cubic feet 

9. December 12.1979 

10. Cities Service Company 
1. 80-09331/NM-4011-79 
2.30-045-00000-0000-0 

3.108 000 000 

4. Sun Oil Company (Delaware) 

5. NM Federal N No 5 

6. San Juan Basin 

7. San Juan NM 

0.19.0 million cubic feet 

9. December 12,1979 

10. Southern Union Gathering Company 

1. 80-09332/ NM-4012-79 

2. 30-045-00000-0000-0 

3.108 000 000 

4. Sun Oil Company (Delaware) 

5. NM Federal N No 8 

6. San Juan Basin 

7. San Juan NM 

6.6.0 million cubic feet 

9. December 12.1979 

10. Southern Union Gathering Company 
1. 80-09333/ NM-3487-79 

Z 30-045-11817-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Rhodes TLC#2 

6. Basin-Dakota 

7. San Juan. NM 

8.13.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co 

1. 80-09334/NM-361-78 

2. 30-015-22194-0000-0 

3.102 000 000 

4. Yates Petroleum Corporation 

5. Box Canyon #3 

6. Box Canyon-Upper Penn 

7. Eddy, NM 

8. 280.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co 

1. 80-09335/NM-359-78 

2. 30-015-22074-0000-0 

3.103 000 000 

4. Yates Petroleum Corporation 

5. Maralo HL Fed Com #1 
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6. Burton Flat Morrow East 

7. Eddy. NM 

8. 329.7 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09336/NM-359-78 

2. 39-015-22074-0000-0 
3.102 000 000 

4. Yates Petroleum Corporation 

5. Maralo HL Federal #1 

8. Burton Flat-Morrow East 

7. Eddy. NM 

8. 290.0 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Company 

1. 80-09337/ NM-3440-79 

2. 30-045-20976-0000-0 

3. 108 000 000 

4. Amoco Production Company 

5. Houck Gas Com D #1 

6. Blanco-Pictured Cliffs 

7. San Juan. NM 

8.18.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09338/NM-3454-79 

2. 30-043-20106-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Tribal 358 #3 

6. Ballard-Pictured Cliffs 

7. Sandoval. NM 

8.100 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09339/ NM-3383-79 

2. 30-039-06082-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Contract 146 #14 

6. Otero-Chacra 

7. Rio Arriba NM 

8.14.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09340/NM-3388-79 

2. 30-043-20050-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Tribal 360 #3 

6. Ballard-Pictured Cliffs 

7. Sandoval. NM 

8. 9.0 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Company 

1. 80-09341 /NM-3389-79 

2. 30-045-21009-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Ute Mountain Tribal D #6 

6. Ute Dome-Dakota 

7. San Juan NM 

8. 3.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09342/ NM-3403-79 

2. 30-039-06012-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Phillips Fred C #2 

6. Tapacito-Picture Cliffs 

7. Rio Arriba NM 

8. 5.0 million cubic feet 

9. December 12,1979 

10. Northwest Pipeline 


1. 80-09343/NM-3408-79 

2. 30-039-06224-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Contract 155 #18 

6. Otero-Chacra 

7. Rio Arriba NM 

8.16.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09344/NM-3411-79 

2. 30-045-21012-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Heath W D A #12 

6. Blanco-Pictured Cliffs 

7. San Juan, NM 

8.18.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09345/NM-3414-79 

2. 39-043-20104-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Tribal 358 #4 

6. Ballard-Pictured Cliffs 

7. Sandoval. NM 

8.11.0 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Company 

1. 80-09346/NM-3415-79 

2. 30-043-20051-0009-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Tribal 358 #1 

6. Ballard-Pictured Cliffs 

7. Sandoval, NM 

8.11.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 
1. 80-09347/NM-3416-79 , 

2.30-043-20057-0000-0 > 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Tribal 390 #2 

6. Ballard-Pictured Cliffs 

7. Sandoval, NM 

8. 7.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09348/ NM-3418-79 

2. 30-045-21052-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Heath Gas Com D #1 

6. Blanco-Picutured Cliffs 

7. San Juan NM 

8. 20.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09349/NM-3422-79 

2. 30-045-20295-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Heath Gas Com L #1 

6. Blanco-Pictured Cliffs 

7. San Juan NM 

8.11.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09350/NM-3423-79 

2. 30-045-11662-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Sandoval Gas Com C #1 


6. Basin-Dakota 

7. San fuan NM 

8.10.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09351/ NM-3431-79 

2. 30-039-82336-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Contract 146 #15 

6. Otero-Chacra 

7. Rio Arriba NM 

8.11.0 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Company 

1. 80-09352/NM-3432-79 

2. 30-039-05995-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Tribal 148 #7 

6. South Blanco-Pictured Cliffs 

7. Rio Arriba NM 

8. 4.0 million cubic feet 

9. December 12,1979 

10. Northwest Pipeline 

1. 80-09353/NM-3347-79 

2. 30-039-05933-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Contract 148 #3 

6. South Blanco-Pictured Cliffs 

7. Rio Arriba NM 

8. 4.0 million cubic feet 

9. December 12,1979 

10. Northwest Pipeline 

1. 80-09354/NM-3356-79 

2. 30-045-08409-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Heath W D A #8 

6. Basin-Dakota 

7. San Juan NM 

8.19.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09355/NM-3378-79 

2. 30-043-20103-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Tribal 358 #5 

6. Ballard-Pictured Cliffs 

7. Sandoval NM 

8. 9.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09356/ NM-3380-79 

2. 30-043-20112-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Tribal 358 #6 

6. Ballard-Pictured Cliffs 

7. Sandoval NM 

8. 5.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09357/NM-3344-79 

2. 30-039-60007-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Contract 148 #6 

6. South Blanco-Pictured Cliffs 

7. Rio Arriba NM 

8. 6.0 million cubic feet 

9. December 12,1979 

10. Northwest Pipeline 
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1. 80-09358/NM-3310-79 

2. 30-045-20968-0000-0 

3.108 000 000 

4. Amoco Production Company 

6. Shaw John F #1 

0. Blanco-Pictured Cliffs 

7. San Juan NM 

8.11.0 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Company 

1. 80-09359/ NM-3318-79 

2. 30-039-06071-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Contract 140 #9 

6. South Blanco-Pictured Cliffs 

7. Rio Arriba NM 

6.18.0 million cubic feet 

9. December 12.1979 

10. Northwest Pipeline 

1. 80-09360/ NM-3320-79 

2. 30-039-06095-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Phillips Fred A #1 

8. Tapacito-Pictured Cliffs 

7. Rio Arriba NM 

8.19.0 million cubic feet 

9. December 12.1979 

10. Northwest Pipeline 

1. 80-09361/NM-3328-79 

2. 30-039-06113-0000-0 

3.108 000 000 

4 . Amoco Production Company 

5. Jicarilla Contract 146 #7 

8. South Blanco-Pictured Cliffs 

7. Rio Arriba NM 

6.9.0 million cubic feet 

9. December 12.1979 

10. Northwest Pipeline 

1. 80-09362/NM-3332-79 

2. 30-039-06166-0000-0 

3.108 000 000 

4 . Amoco Production Company 

5. Jicarilla Tribal 146 #5 

6. South Blanco-Pictured Cliffs 

7. Rio Arriba NM 

6. 20.0 million cubic feet 

9. December 12,1979 

10. Northwest Pipeline 

1. 80-09363/NM-3343-79 

2. 30-039-05977-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Contract 148 #5 

& South Blanco-Pictured Cliffs 

7. Rio Arriba, NM 

ft. 90 million cubic feet 

9. December 12,1979 

10. Northwest Pipeline 

1. 80-09495/NM-3735-79 

2. 30-041-20023-0000-0 

3.108 000 000 

4 . Tenneco West Inc 

5. Federal 21-A #1 

6. Chaveroo-San Andres 

7. Roosevelt, NM 

6. 4.4 million cubic feet 

9. December 12.1979 

10. Cities Service Oil Company 

1. 80-09496/NM-4245-79 

2. 30-039-21640-0000-0 

3.103 000 000 

4. Tenneco Oil Company 

5. Jicarilla C #8-A 
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6. Blanco Mesa verde 

7. Rio Arriba. NM 

8. 365.0 million cubic feet 

9. December 12.1979 

10. Northwest Pipeline Corporation 

1. 80-09497/NM-4069-79 

2. 30-039-00000-0000-0 

3.108 000 000 

4 . Amerada Hess Corporation 

5. Jicarilla Apache 1 #2 

6. Otero 

7. Rio Arriba, NM 

8.17.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09498/ NM-4237-79 

2. 30-045-23306-0000-0 

3.103 000 000 

4. Amoco Production Company 

5. Eskeenalwood Gas Com B #1 

6. Basin Dakota 

7. San Juan. NM 

8.114.0 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Company 

1. 80-09499A/ NM-4236-79-A 

2. 30-039-21896-0000-0 

3.103 000 000 

4. Cotton Petroleum Corporation 

5. Apache No 120 Dakota West 

6. Dakota West 

7. Rio Arriba. NM 

8. 44.0 million cubic feet 

9. December 12.1979 

10. Northwest Pipeline Corporation 

1. 80-09499B/NM-4236-79B 

2. 30-039-21896-0000-0 

3.103 000 000 

4. Cotton Petroleum Corporation 

5. Apache No 120 Lindrith Gallup 

6. Lindrith Gall 

7. Rio Arriba, NM 

8.44.0 million cubic feet 

9. December 12,1979 

10. Northwest Pipeline Corporation 

1. 80-09501 / NM-4215-79 

2. 30-015-22784-0000-0 

3.103 000 000 

4. Hondo Drilling Company 

5. Trigg-Jennings Com #1 

6. North Turkey Track—Morrow 

7. Eddy. NM 

8.100.0 million cubic feet 

9. December 12,1979 

10. Paso Natural Gas Company 

1. 80-09502/ NM-4013-79 

2. 30-045-00000-0000-0 

3.108 000 000 

4. Sun Oil Company (Delaware) 

5. NM Federal N No 2 

6. San Juan Basin 

7. San Juan. NM 

8.16.0 million cubic feet 

9. December 12.1979 

10. Southern Union Gathering Company 

1. 80-09503/NM-195-78 

2. 30-039-21648-0000-0 

3.108 000 000 

4. Jerome P McHugh 

5. Valencia Canyon Unit #38 

6. Choza Mesa Pictured Cliffs 

7. Rio Arriba, NM 

8.11.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 
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1. 80-09504/NM-2294-79 

2. 30-015-00000-0000-0 

3. 103 000 000 

4. C & K Petroleum Inc 

5. CK Federal No 1 

6. White City (Penn) 

7. Eddy, NM 

8. 200.0 million cubic feet 

9. December 12.1979 

10. Transcontinenal Gas Pipe Line Corp 

1. 80-09505/ NM-229S-79 

2. 30-015-22038-0000-0 

3.103 000 000 

4. C & K Petroleum Inc 

5. Pennzoil Federal 9 No 1 

6. White City (Penn) 

7. Eddy, NM 

8. 600.0 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Co 

1. 80-09506/NM-2446-79 

2. 30-039-05274-0000-0 

3.108 000 000 

4. M & M Production & Operation Inc 

5. Jicarilla Able #5 

6. South Blanco Pictured Cliffs 

7. Rio Arriba, NM 

8.1.8 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co 

1. 80-09507/ NM-2447-79 

2. 30-039-05432-0000-0 

3.108 000 000 

4. M & M Production & Operation Inc 

5. Jicarilla Apache #9 

6. South Blanco Pictured Cliffs 

7. Rio Arriba. NM 

8. 2.2 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Co 

1. 80-09508/NM-2448-79 

2. 30-039-05410-0000-0 

3.108 000 000 

4. M & M Production ft Operation Inc 

5. Jicarilla Apache #14 

6. South Blanco Pictured Cliffs 

7. Rio Arriba, NM 

6.1.8 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Co 

1. 80-09509/NM-4240-79 

2. 30-045-23269-0000-0 

3.103 000 000 

4. Tenneco Oil Company 

5. Gooch #1 

6. Basin Dakota 

7. San Juan, NM 

8. 292.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co 

1. 80-09510/NM2449-79 

2. 30-039-06067-0000-0 

3.108 000 000 

4. M & M Production & Operation Inc 

5. Jicarrilla Apache #8 

6. South Blanco Pictured Cliffs 

7. Rio Arriba. NM 

8.1.9 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Company 

1. 80-09511/ NM2450-79 

2. 30-039-05257-0000-0 

3.108 000 000 

4. M & M Production ft Operation Inc 

5. Jicarilla Able #1 
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6. South Blanco Pictured Cliffs 

7. Rio Arriba, NM 

8. 2.2 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09512/NM2451-79 

2. 30-039-05225-0000-0 

3. 108 000 000 

4. M & M Production & Operation Inc 

5. Harrington State #7 

6. South Blanco Pictured Cliffs 

7. Rio Arriba, NM 

8. 2.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09513/NM2452-79 

2. 30-039-00000-0000-0 

3.108 000 000 

4. M & M Production & Operation Inc 

5. Jicarilla Abel #4 

6. South Blanco Pictured Cliffs 

7. Rio Arriba, NM 

8. 2.8 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09514/NM3308-79 

2. 30-039-06272-0000-0 

3.108 000 000 

4. Amoco Production Company 

5. Jicarilla Apache A 118 #2 

6. Gavilian-Pictured Cliffs 

7. Rio Arriba. NM 

8. 9.0 million cubic fee* 

9. December 12,1979 

10. El Paso Natural Gas Company 

The applications for determination in 
these proceedings together with a copy 
or description of other materials in the 
record on which such determinations 
were made are available for inspection, 
except to the extent such material is 
treated as confidential under 18 CFR 
275.206, at the Commission’s Office of 
Public Information, room 1000, 825 North 
Capitol Street, NE., Washington, D.C. 
20426. 

Persons objecting to any of these final 
determinations may, in accordance with 
18 CFR 275.203 and 18 CFR 275.204, file a 
protest with the Commission on or 
before February 6,1980. 

Please reference the FERC control 
number in all correspondence related to 
these determinations. 

Kenneth F. Plumb, 

Secretary. 

[FR Doc. 80-1957 Filed 1-21-80; 8:45 am) 

BILLING CODE 6450-01-4* 


[No. 135] 

Determinations by Jurisdictional 
Agencies Under the Natural Gas Policy 
Act of 1978 

January 11,1980. 

The Federal Energy Regulatory 
Commission received notices from the 
jurisdictional agencies listed below of 
determinations pursuant to 18 CFR 
274.104 and applicable to the indicated 


wells pursuant to the Natural Gas Policy 
Act of 1978. 

Louisiana Office of Conservation 

1. Control number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchasers) 

1. 80-09741/79-2902 

2.17- 111-20989-0000 

3.108 000 000 

4. IMC Exploration Company 

5. Union Producing Co #N-166 

6. Monroe Gas Field 

7. Union LA 

8. 3.0 million cubic feet 

9. December 13,1979 

10. Mid Louisiana Gas Company 
1. 80-09742/79-2901 

2.17- 111-20928-0000 

3.108 000 000 

4. IMC Exploration Company 

5. Frost Lumber Ind #B-3 

6. Monroe Gas Field 

7. Union LA 

8. 7.8 million cubic feet 

9. December 13,1979 

10. Mid Louisiana Gas Company 
1. 80-09743/79-2900 

2.17- 111-20927-0000 

3.108 000 000 

4. IMC Exploration Company 

5. McKinnie #2 

8. Monroe Gas Field 

7. Union LA 

& 4.9 million cubic feet 

9. December 13,1979 

10. Mid Louisiana Gas Company 
1. 80-09744/79-2899 

2.17- 111-20926-0000 

3.108 000 000 

4 . IMC Exploration Company 

5. Williamson #7 

6. Monroe Gas Field 

7. Union LA 

8. 6.1 million cubic feet 

9. December 13,1979 

10. Mid Louisiana Gas Company 
1. 80-09745/79-2926 

2.17- 111-20607-0000 

3.108 000 000 

4. CEKA Gas Gathering 

5. Olincraft #2 

6. Monroe Gas Field 

7. Union LA 

8. 3.2 million cubic feet 

9. December 13.1979 

10. Darbonne Gas Gathering 
1. 80-09746/79-2925 

2.17- 111-20528-0000 

3.108 000 000 

4. CEKA Gas Gathering 

5. Olincraft #1 

6. Monroe Gas Field 

7. Union LA 

8. 2.2 million cubic feet 

9. December 13,1979 

10. Darbonne Gas Gathering 
1. 88-09747/79-2924 


2.17- 111-20517-0000 

3. 108 000 000 

4. CEKA Gas Gathering 

5. Halley Wall #2 

6. Monroe Gas Field 

7. Union LA 

8. 8.0 million cubic feet 

9. December 13.1979 

10. Darbonne Gas Gathering 
1. 80-09748/79-2923 

2.17- 111-20516-0000 

3. 108 000 000 

4. CEKA Gas Corporation 

5. Halley Wall #1 

6. Monroe Gas Field 

7. Union LA 

8. 6.0 million cubic feet 

9. December 13,1979 

10. Darbonne Gas Gathering 
1. 80-09749/79-2922 

2.17- 067-20502-0000 

3. 108 000 000 

4. CEKA Gas Corporation 

5. Revels #2 

6. Monroe Gas Field 

7. Morehouse LA 

8. 7.5 million cubic feet 

9. December 13,1979 

10. Gas Transportation Corp 
1. 80-09750/79-2921 

2.17- 067-20501-6000 
3.108 000 000 

4. CEKA Gas Corporation 

5. Revels #1 

6. Monroe Gas Field 

7. Morehouse LA 

8. 7.0 million cubic feet 

9. December 13,1979 

10. Gas Transportation Corp 
1. 80-09751/79-2932 

2.17- 073-20451-0000 
3.108 000 000 

4. CEKA Gas Corporation 

5. Filhiol #3 

6. Monroe Gas Field 

7. Ouachita LA 

8.4.3 million cubic feet 

9. December 13,1979 

10. Gas Transportation Corp 
1. 80-09752/79-2931 

2. 17- 073-20450-0000 
3.108 000 000 

4. CEKA Gas Corporation 

5. Filhiol #2 

6. Monroe Gas Field 

7. Ouachita LA 

8. 4.6 million cubic feet 

9. December 13,1979 

10. Gas Transportation Corp 
1. 80-09753/79-2930 

2.17- 073-20100-0000 
3.108 000 000 

4. CEKA Gas Corporation 

5. Filhiol #1 

6. Monroe Gas Field 

7. Union LA 

8. 3.6 million cubic feet 

9. December 13,1979 

10. Gas Transportation Corp 
1. 80-09754/79-2929 

2.17- 073-20418-0000 
3.108 000 000 

4 . CEKA Gas Corporation 

5. Perry Heirs #3 

6. Monroe Gas Field 
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7. Ouachita LA 

8. 2.0 million cubic feet 

9. December 13.1979 

10. Gas Transportation Corp 

1. 80-09755/79-2928 

2. 17-073-20414-0000 
3.108 000 000 

4. CEKA Gas Corporation 

5. Perry Heirs #2 

6. Monroe Gas Field 

7. Ouachita LA 

8. 2.0 million cubic feet 

9. December 13,1979 

10. Gas Transportation Corp 
1. 80-09758/79-2927 

2.17-073-20390-0000 
3.106 000 000 

4. CEKA Gas Corporation 

5. Perry Heirs #1 

6. Monroe Gas Field 

7. Union LA 

8.4.7 million cubic feet 

9. December 13,1979 

10. Gas Transportation Corp 
1. 80-09758/79-2937 

5 2.17-033-20050-0000 

3.107 000 000 
4. BTA Oil Producers 
5.18400 Tusc Ra Sue G Pacific #1 
6. Port Hudson 
7. East Baton Rouge Parla 
8. 7200.0 million cubic feet 
9. December 13.1979 
10. Mid-Louisiana Gas Company 
1. 80-09759/79-2938 
2.17-067-20589-0000 
3.108 000 000 
4. CEKA Gas Corporation 
5. Jordan #1 
6. Monroe Gas Field 
7. Ouchita LA 
8.1.5 million cubic feet 
9. December 13.1979 
10. Gas Transportation Corp 
1. 80-09780/79-2935 
2.17-111-20454-0000 
3.108 000 000 
4. CEKA Gas Corporation 
5. Ott #1 

6. Monroe Gas Field 
7. Union LA 
8.4.0 million cubic feet 
9. December 13,1979 
10. Darbonne Gas Gathering 
1. 80-09761/79-2934 
2.17-111-20502-0000 
3.108 000 000 
4. CEKA Gas Corporation 
5. Hearn #2 
6. Monroe Gas Field 
7. Union LA 
8.3.1 million cubic feet 
9. December 13,1979 
10, Gas Transportation Corp 
1. 80-09762/79-2933 
2.17-111-20451-0000 
3.108 000 000 
4. CEKA Gas Corporation 
5. Hearn #1 
6. Monroe Gas Field 
7. Union LA 
8.1.8 million cubic feet 
9. December 13,1979 
10. Gas Transportation Corp 
1. 80-09763/79-2895 


2.17- 017-23050-0000 
3.103 000 000 

4. Crystal Oil Company 

5. D Simpson No 1 

6. Greenwood-Waskom 

7. Caddo LA 

8. 37.0 million cubic feet 

9. December 13,1979 

10. Arkansas Louisiana Gas Co 
1. 80-09764/79-2894 

2.17- 027-20330-0000 

3.108 000 000 

4. Brammer Engineering Inc 

5. Hoss Ra Sua Oden #1 

6. Sugar Creek 

7. Claiborne LA 

8.11.0 million cubic feet 

9. December 13,1979 

10. United Gas Pipeline Company Louisiana 
Gas Instrastate of Shreveport 

1. 80-09765/79-2893 

2.17- 109-22122-0000 

3.102 000 000 

4. Brock Exploration Corp 

5. 3870 Ra Sua Pelto No 1-D 

6. Orange Grove 

7. Terrebonne LA 

8.197.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09766/79-2892 

2.17- 109-222129-0000 

3.102 000 000 

4. Brock Exploration Corp 
5.4000 Ra Sua Pelto No 1 

6. Orange Grove 

7. Terrebonne LA 

8.164.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09767/79-2891 

2.17- 057-00973-0000 

3.108 000 000 

4. Amerada Hess Corporation 

5. J P Moore #16-D 

6. Raceland 

7. LaFourche LA 

8. 20.3 million cubic feet 

9. December 13,1979 

10. Transcontinental Gas Pipe Line Corp 
1. 80-09768/79-2942 

2.17- 049-20117-0000 

3.102 000 000 

4. Triton Oil & Gas Corp 

5. L James Sug Oxford #1 

6. Clay 

7. Jackson Parish LA 

8. 640.0 million cubic feet 

9. December 13.1979 

10. United Gas Pipe Line Company 
1. 80-09769/79-2941 

2.17- 031-20696-0000 

3.108 000 000 

4. Sun Oil Company (Delaware) 

5. Butler Estate No 4 

6. Grogan 

7. DeSoto LA 

8. 2.0 million cubic feet 

9. December 13,1979 

10. Tennessee Gas Pipeline Company 
1. 80-09770/79-2940 

2.17- 085-20345-0000 

3. 108 000 000 

4. Sun Oil Company (Delaware) 

5. Cook Taylor B No 1 


6. Grogan 

7. Sabine JRA LA 

8. 6.0 million cubic feet 

9. December 13,1979 

10. Tennessee Gas Pipeline Company 
1. 80-09771/79-2939 

2.17- 031-20655-0000 

3.108 000 000 

4. Sun Oil Company (Delaware) 

5. Roxana Ryan No 1 

6. Grogan 

7. DeSota LA 

8. .7 million cubic feet 

9. December 13.1979 

10. Tennessee Gas Pipeline Company 
1. 80-09772/79-2985 

2.17- 117-20002-0000 
3.107 000 000 

4. The Louisiana Land and Exploration 

5. Crown Zellerbach No 1-158414 

6. Bogalusa 

7. Washington LA 

8. 2,555.0 million cubic feet 

9. December 13,1979 

10. Uncommitted 

1. 80-09773/79-2986 

2. 17-075-22326-0000 

3.102 000 000 

4. Pel-Tex Oil Company Inc 

5. LWR LC RA SUA SL 6476 #1 

6. Lake Camp 

7. Plaquemines LA 

8. 730.0 million cubic feet 

9. December 13,1979 

10. Transcontinental Gas Pipe Line Corp 
1. 80-09774/79-2987 

2.17- 033-20037-0000 

3.102 000 000 

4. Brock Exploration Corp 

5. NS 1 RA SUA SUA No 1 

6. University 

7. E Baton Rouge LA 

8. 377.4 million cutyc feet 

9. December 13,1979 

10. Purchaser not determined yet 
1. 80-09775/79-2984 

2.17- 021-20271-0000 

3.102 000 000 

4. Frank Spooner 

5. Pelto Oil Co-1 #(145968) 

6. Beaucoup Creek 

7. Caldwell LA 

8. .0 million cubic feet 

9. December 13.1979 

10. United Gas Pipeline Co 
1. 80-09776/79-2988 

2.17- 033-20036-0000 

3.102 000 QpO 

4. Brock Exploration Corp 

5. NS 3 RB SUA LSU No 2 

6. University 

7. E Baton Rouge LA 

8. 335.8 million cubic feet 

9. December 13,1979 

10 . 

1. 86-09777/79-2951 

2.17- 107-20202-0000 

3.103 000 000 

4. John W McGowan 

5. Mutual Realty Co #1 SN 155062 

6. Holly Ridge Field 

7. Tensas Parish LA 

8. 8.0 million cubic feet 

9. December 13.1979 

10 . 
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1. 80-09778/79-2950 

2.17- 107-20255-0000 

3. 103 000 000 

4. John W McGowan 

5. Vug Jordan-Marks #1 SN 160132 

6. Holly Ridge Field 

7. Tensas Parish LA 

8. 8.0 million cubic feet 

9. December 13.1979 

10 . 

1. 80-09779/79-2949 

2. 17-107-20230-0000 
3.103 000 000 

4. John W McGowan 

5. Vua Glover #2 SN 159030 

6. Holly Ridge Field 

7. Tensas Parish LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09780/79-2948 

2. 17-107-20219-0000 

3. 103 000 000 

4. John W McGowan 

5. Vuc Glover #1 SN 157224 

6. Holly Ridge Field 

7. Tensas Parish LA 

8. 8.0 million cubic feet 

9. December 13.1979 

10 . 

1. 80-09781/79-2947 
Z 17-047-20484-0000 
3.103 000 000 

4 . Shell Oil Company 

5. Wilbert No 239 

6. White Castle 

7. Iberville LA 

8. 450.0 million cubic feet 

9. December 13.1979 

10. Monterey Pipeline Co 
1. 80-09782/79-2946 

2.17- 027-20458-0000 
3.103 000 000 

4. Gulf Oil Corporation 

5. TV RA SUA Pauline Drewett No 1 #1578 

6. Lisbon 

7. Claiborne LA 

8. 40.0 million cubic feet 

9. December 13.1979 

10. Texas Gas Transmission Co 
1. 80-09783/79-2945 

2.17- 109-21997-0000 
3.103 000 000 

4. Pennzoil Producing Company 

5. Laterre C-14 

6. Dulac 

7. Terrebonne LA 

8.1.000.0 million cubic feet 

9. December 13.1979 

10. United Gas Pipe Line Company 
1. 80-09784/79-2943 

2.17- 001-20765-0000 
3.103 000 000 

4. Great Southern Oil & Gas Co Inc 

5. Elmo J Bollich #2 

6. Eunice 

7. La Acadia LA 

8. 2,409.0 million cubic feet 

9. December 13.1979 

10. Texas Gas Transmission Corporation 
1. 80-09785/79-2896 

2.17- 031-21104-0000 
3.103 000 000 

4. Crystal Oil Company 

5. PSUI Kalmbach #1 


6. Bethany-Longstreet 

7. DeSoto LA 

8. 7.3 million cubic feet 

9. December 13.1979 

10. Arkansas Louisiana Gas Co 

1. 80-09786/79-2956 

2.17- 107-20273-0000 

3. 103 000 000 

4. John W McGowan 

5. Mutual Realty Co A #4 SN 161275 

6. Holly Ridge Field 

7. Tensas Parish LA 

8. 8.0 million cubic feet 

9. December 13.1979 

10 . 

1. 80-09707/79-2955 

2.17- 107-20252-0000 

3.103 000 000 

4 . John W McGowan 

5. Mutual Realty Co A #2 SN 160059 

6. Holly Ridge Field 

7. Tensas Parish LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09788/79-2954 

2. 17-107-20264-0000 

3.103 000 000 

4. John W McGowan 

5. VUF Oliver Berry #3 SN 160497 

6. Holly Ridge Field 

7. Tensas Parish LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09789/79-2953 

2.17- 107-20231-0000 

3.103 000 000 

4. John W McGowan 

5. A S Glover Heirs #2 SN 159031 

6. Holly Ridge Field 

7. Tensas Parish LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09790/79-2952 

2. 17-107-20262-0000 

3.103 000 000 

4. John W McGowan 

5. Miller-Robinson #1 SN 160448 

6. Holly Ridge Field 

7. Tensas Parish LA 

8. 8.0 million cubic feet 

9. December 13.1979 

10 . 

1. 80-09791/79-2961 

2.17- 107-20266-0000 

3. 103 000 000 

4. John W McGowan 

5. VUH Calvin Rabb #5 SN 160519 

6. Holly Ridge Field 

7. Tensas Parish LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09792/79-2960 

2.17- 107-20248-0000 

3. 103 000 000 

4. John W McGowan 

5. Mutual Realty Co #5 SN 160012 

6. Holly Ridge Field 

7. Tensas Parish LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 


1. 80-09793/79-2959 

2.17- 107-20247-0000 

3.103 000 000 

4. John W McGowan 

5. Mutual Realty Co #4 SN 160011 

6. Holly Ridge Field 

7. Tensas Parish LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09794/79-2958 

2.17- 107-20243-0000 

3.103 000 000 

4. John W McGowan 

5. Mutual Realty Co A #3 SN 150972 

6. Holly Ridge Field 

7. Tensas Parish LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09795/79-2957 

2.17- 107-20280-0000- 

3.103 000 000 

4. John W McGowan 

5. Mutual Realty Co #11 SN 161573 

6. Holly Ridge Field 

7. Tensas Parish LA 

8. 8.0 million cubic feet 

9. December 13.1979 

10 . 

1. 80-09796/79-2968 

2.17- 107-20265-0000- 

3.103 000 000 

4. John W McGowan 

5. VUI Calvin Rabb #4 SN 160518 

6. Holly Ridge Field 

7. Tensas Parish LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09797/79-2967 

2.17- 107-20203-0000 

3.103 000 000 

4. John W McGowan 

5. Vub Shelley A #1 SN 155063 

6. Holly Ridge Field 

7. Tensas Parish. LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09798/79-2966 
Z 17-107-20216-0000 

3.103 000 000 

4. John W McGowan 

5. Vud Shelley #1 SN 156984 

6. Holly Ridge Field 

7. Tensas Parish. LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09799/79-2965 

2.17- 107-20236-0000 

3.103 000 000 

4. John W McGowan 

5. R D Shelley F #2 SN 159194 

8. Holly Ridge Field 

7. Tensas Parish, LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09800/79-2964 

2. 17-107-20240-0000 

3.103 000 000 

4. John W McGowan 

5. R D Shelley F #1 SN 159355 
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0. Holly Ridge Field 

7. Tensas Parish. LA 
8.8.0 million cubic feet 

9. December 13.1979 

10 . 

1.80- 09001/79-2963 

2. 17-107-20228-0000 
3. 103 000 000 

4. John W McGowan 

5. R D Shelley D #3 SN 158949 

6. Holly Ridge Field 

7. Tensas Parish. LA 

8. 8.0 million cubic feet 

9. December 13.1979 

10 . 

1. 80-09802/79-2902 

2. 17- 107-20234-0000 
3. 103 000 000 

4. John W McGowan 

5. R D Shelley C #3 SN 159087 

6. Holly Ridge Field 

7. Tensas Parish. LA 

8. 8.0 million cubic feet 

9. December 13.1979 

10 . 

1. 80-09803/79-2913 

2. 17- 111-20842-0000 

3. 108 000 000 

4. IMC Exploration Company 

5. Union Producing Co #N-163 

6. Monroe Gas Field 

7. Union. LA 

8. 7.4 million cubic feet 

9. December 13,1979 

10. Mid Louisiana Gas Company 

1.80- 09804/79-2912 

2. 17- 111-20843-0000 

3. 108 000 000 

4. IMC Exploration Company 

5. Union Producing Co #N-16 

6. Monroe Gas Field 

7. Union, LA 

8.8.8 million cubic feet 

9. December 13,1979 

10. Mid Louisiana Gas Company 
1. 80-09805/79-2911 

2. 17- 111-20968-0000 

3.108 000 000 

4. IMC Exploration Company 

5. Phillips #F-124 

6. Monroe Gas Field 

7. Union. LA 

8. 4.0 million cubic feet 

9. December 13.1979 

10. Mid Louisiana Gas Company 
1 80-09800/79-2910 

2. 17- 111-20841-0000 

3.108 000 000 

4. IMC Exploration Company 

5. Union Producing Co #N-102 

6. Monroe Gas Field 

7. Union. LA 

8.7.9 million cubic feet 

9. December 13,1979 

10. Mid Louisiana Gas Company 
1. 80-09807/79-2909 

2. 17- 111-20844-0000 

3.108 000 000 

4. IMC Exploration Company 

5. Union Producing Co #N-161 

6. Monroe Gas Field 

7. Union. LA 

8. 7.4 million cubic feet 

9. December 13.1979 

10. Mid Louisiana Gas Company 


1. 80-09808/79-2900 

2.17- 111-20993-0000 

3.108 000 000 

4. IMC Exploration Company 

5. Union Producing Co #N-158 

6. Monroe Gas Field 

7. Union. LA 

8.15.3 million cubic feet 

9. December 13,1979 

10. Mid Louisiana Gas Company 
1. 80-09809/79-2905 

2.17- 111-20838-0000 

3.108 000 000 

4. Gas Transportation Corp 

5. Navarro F-85 #4 

6. Monroe 

7. Union. LA 

8. 6.1 million cubic feet 

9. December 13,1979 

10. International Minerals Corp 
1. 80-09810/79-2904 

2.17- 111-20838-0000 

3.108 000 000 

4. IMC Exploration Company 

5. Frost Lumber Ind #8 

6. Monroe Gas Field 

7. Union, LA 

8. 4.9 million cubic feet 

9. December 13,1979 

10. Mid Louisiana Gas Company 
1. 80-09811/79-2903 

2.17- 111-20990-0000 

3. 108 000 000 

4. IMC Exploration Company 

5. Union Producing Co #N-167 

6. Monroe Gas Field 

7. Union. LA 

8. 3.6 million cubic feet 

9. December 13.1979 

10. Mid Louisiana Gas Company 
1. 80-09812/79-2915 

2.17- 111-20850-0000 

3. 108 000 000 

4. Gas Transportation Corporation 

5. Navarro F-85 #14 

6. Monroe Gas Field 

7. Union. LA 

8. 7.2 million cubic feet 

9. December 13.1979 

10. International Minerals Corps 
1. 80-09813/79-2914 

2.17- 111-20849-0000 

3.108 000 000 

4. IMOExploration Company 

5. Union Producing Co #N-164 

6. Monroe Gas Field 

7. Union. LA 

8. 0.1 million cubic feet 

9. December 13.1979 

10. Mid Louisiana Gas Company 
1. 80-09814/79-2898 

2.17- 111-20925-0000 

3.108 000 000 

4. IMC Exploration Company 

5. Williamson #8 

6. Monroe Gas Field 

7. Union. LA 

8. 5.4 million cubic feet 

9. December 13,1979 

10. Mid Louisiana Gas Company 
1. 80-09815/79-2897 

2.17- 111-20924-0000 

3.108 000 000 

4. Gas Transportation Corp 

5. Navarro P-85 #28 


0. Monroe 

7. Union. LA 

8. 6.9 million cubic feet 

9. December 13,1979 

10. International Minerals Corp 
1. 80-09816/79-2908 

2.17- 111-20964-0000 
3.108 000 000 

4. IMC Exploration Company 

5. Union Producing Co #N-159 

6. Monroe Gas Field 

7. Union, LA 

8. 4.8 million cubic feet 

9. December 13,1979 

10. Mid Louisiana Gas Company 
1. 80-09817/79-2907 

2.17- 111-20834-0000 
3.108 000 000 

4. IMC Exploration Company 

5. Frost Lumber Industries #7 

. 6. Monroe Gas Field 

7. Union, LA 

8. 6.8 million cubic feet 

9. December 13,1979 

10. Mid Louisiana Gas Company 
1. 80-09818/79-2916 

2.17- 111-20992-0000 
3.108 000 000 

4. IMC Exploration Company 

5. Union Producing Co #N-157 

6. Monroe Gas Field 

7. Union, LA 

8.15.3 million cubic feet 

9. December 13,1979 

10. Mid Louisiana Gas Company 
1. 80-09820/79-3003 

2.17- 055-20165-0000 

3.102 000 000 

4. Whittington Operating Co 

5. Hubert Roger No 1 

6. Maurice 

7. Lafayette, IA 

8. 211.0 million cubic feet 

9. December 13.1979 

10. Texas Gas Transmission Corp 
1. 80-09821/79-3002 

2.17- 097-20512-0000 
3.107 000 000 

4. Shell Oil Company 

5.17600 Tusc RA Sub Fisher No 1 

6. Big Cane 

7. St Landry, LA 

8. 2900.0 million cubic feet 

9. December 13.1979 

10. Columbia Gas Transmission Corp 
1. 88-09822/79-3001 

2.17- 031-20883-0000 

3.103 000 000 

4. Jeems Bayou Production Corp 

5. Ramsey Et al #1101132 

6. Grogan 4319 

7. Desoto Parish, LA 

8. 98.0 million cubic feet 

9. December 13.1979 

10. Tennessee Gas Pipeline Co 
1. 80-09823/79-3000 

2.17- 031-20885-0000 
3.103 000 000 

4. Jeems Bayou Production Corp 

5. Ramsey Et al #2 161656 

6. Grogan 4319 

7. Desoto Parish. LA 

8. 76.0 million cubic feet 

9. December 13.1979 

10. Tennessee Pipeline Corp 
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1. 80-09824/79-2999 

2.17- 031-20953-0000 

3.103 000 000 

4. Jeems Bayou Production Corp 

5. Bufkin #1-#162910 
0. Grogan 

7. DeSoto Parish, LA 

8. 59.0 million cubic feet 

9. December 13.1979 

10. Tennessee Gas Pipeline Co. 
1. 80-09825/79-2998 

2.17- 073-20407-0000 

3.108 000 000 

4. Ceka Gas Corp 

5. York Perry Heirs #1 

6. Monroe 

7. Ouachita, LA 

8.1.0 million cubic feet 

9. December 13,1979 

10. Gas Transportation Corp 
1. 80-09826/79-2997 

2.17- 067-20592-0000 

3.108 000 000 

4. Ceka Gas Corp 

5. Yeldell #2 

6. Monroe 

7. Morehouse, LA 

8. 2.0 million cubic feet 

9. December 13,1979 

10. Gas Transportation Corp 
t 80-09827/79-2996 

2.17- 067-20590-0000 

3.108 000 000 

4. Ceka Gas Corp 

5. Pollard #1 

6. Monroe 

7. Morehouse. LA 

8.1.0 million cubic feet 

9. December 13,1979 

10. Gas Transportation Corp 
1. 80-09828/79-2995 

2.17- 111-20455-0000 

3.108 000 000 

4. Ceka Gas Corp 

5. Worley #1 

6. Monroe 

7. Union. LA 

8. 3.0 million cubic feet 

9. December 13,1979 

10. D Arbonne Gas Gathering 
1. 80-09829/79-2994 

2.17- 111-02204-0000 
3.106 000 000 

4. Ceka Gas Corp 

5. Hollis #1 

6. Monroe 

7. Union. LA 

8. 4.0 million cubic feet 

9. December 13.1979 

10. D Arbonne Gas Gathering 
1. 80-09830/79-2993 

2.17- 067-72058-3000 

3. 108 000 000 

4. Ceka Gas Corp 

5. Crowder #1 

6. Monroe 

7. Morehouse, LA 

8. 2.0 million cubic feet 

9. December 13,1979 

10. Gas Transmission Corp 
1. 80-09831/79-2992 

2.17- 111-20600-0000 

3.108 000 000 

4. Ceka Gas Corp 

5. Edwards #1 


6. Monroe 

7. Union, LA 

8. 2.7 million cubic feet 

9. December 13.1979 

10. Louisiana Power and Light 
1. 80-09832/79-2991 

2.17- 073-20449-0000 

3.108 000 000 

4. Ceka Gas Corp 

5. Cartlidge #1 

6. Monroe 

7. Ouachita, LA 

8. 2.0 million cubic feet 

9. December 13.1979 

10. Gas Transmission Corp 
1. 80-09833/79-2990 

2.17- 033-20060-0000 
3.102 000 000 

4. Brock Exploration Corp 

5. NS 3 RD SUA LSU No 4 

6. University 

7. E Baton Rouge, LA 

8. 36.5 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09834/79-2989 

2.17- 033-20047-0000 

3.102 000 000 

4. Brock Exploratioin Corp 

5. NS 1 RB LSU No 3 

6. University 

7. E Baton Rouge, LA 

8. 373.4 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09835/79-2983 

2.17- 055-00216-0000 

3.108 000 000 

4.1 P Owen and Company Inc 

5. VU A Stutes Et A1 Unit #1 

6. Judice 

7. Lafayette, LA 

8. 4.0 million cubic feet 

9. December 13.1979 

10. Texas Gas Transmission Corp 
1. 80-09836/79-2982 

2.17- 107-00481-0000 

3.103 000 000 

4. John W McGowan 

5. R D Shelley B #1 SN 154757 

6. Holly Ridge Field 

7. Tensas Parish. LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09837/79-2981 

2.17- 107-20281-0000 

3.103 000 000 

4. John W McGowan 

5. Mutual Realty Co #13 SN 161595 

6. Holly Ridge Field 

7. Tensas Parish. LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09838/79-2980 

2.17- 107-20250-0000 

3.103 000 000 

4. John W McGowan 

5. Mutual Realty Co #7 SN 160014 

6. Holly Ridge Field 

7. Tensas Parish, LA 

8. 8.0 million cubic feet 

9. December 13,1979 

ia 


1. 80-09839/79-2979 

2.17- 107-20246-0000 

3.103 000 000 

4. John W McGowan 

5. Mutual Realty Co #3 SN 160010 

8. Holly Ridge Field 

7. Tensas Parish, LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09840/79-2978 

2.17- 107-20251-0000 

3.103 000 000 

4. John W McGowan 

5. Mutual Realty Co #8 SN 160015 

6. Holly Ridge Field 

7. Tensas Parish. LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09841/79-2977 

2.17- 107-20245-0000 

3.103 000 000 

4. John W McGowan 

5. R D Shelley F #3 SN 159974 

6. Holly Ridge Field 

7. Tensas Parish, LA 

8. 8.0 million cubic feet 

9. December 13.1979 

10 . 

1. 80-09842/79-2976 

2.17- 107-20249-0000 

3.103 000 000 

4. John W McGowan 

5. Mutual Realty Co #8 SN 160013 

6. Holly Ridge Field 

7. Tensas Parish. LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09843/79-2975 

2.17- 107-20313-0000 

3.103 000 000 

4. John W McGowan 

5. R D Shelley F No 5 SN 163368 

6. Holly Ridge Field 

7. Tensas Parish, LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09844/79-2974 

2.17- 107-20253-0000 

3.103 000 000 

4. John W McGowan 

5. R D Shelley C No 8 SN 160060 

6. Holly Ridge Field 

7. Tensas Parish, LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09845/79-2973 

2.17- 107-20254-0000 

3.103 000 000 

4. John W McGowan 

5. R D Shelley C No 7 SN 160061 

6. Holly Ridge Field 

7. Tensas Parish, LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09848/79-2972 

2.17- 107-20278-0000 

3.103 000 000 

4. John W McGowan 

5. R D Shelley #11 SN 161518 
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0. Holly Ridge Field 

7. Tensas Parish. LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 00-09847/79-2971 

2.17- 107-20298-0000 

3.103 000 000 

4. John W McGowan 

5. Sher-Di-Je Land Co No SN 162025 

6. Holly Ridge Field 

7. Tensas Parish. LA 

8. 8.0 million cubic feet 

9. December 13.1979 

10 . 

1. 80-09848/79-2970 

2.17- 107-20301-0000 

3.103 000 000 

4. John W McGowan 

5. R D Shelley G No 6 SN 162295 

6. Holly Ridge Field 

7. Tensas Parish, LA 

8.8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09849/79-2969 

2.17- 107-20291-0000 

3.103 000 000 

4. John W McGowan 

5. Glover Heirs A #3 SN 162018 

6. Holly Ridge Field 

7. Tensas Parish, LA 

8. 8.0 million cubic feet 

9. December 13,1979 

10 . 

1. 80-09757/79-2938 

2.17- 077-20189-0000 

3.107 

4. Chevron USA Inc 

5. U Tusc RA Sub Leblanc-Lejeune #1 

6. Judge Digby 

7. Pointe Coupee, LA 

8. 5610.0 million cubic feet 

9. December 13,1979 

10. Sugar Bowl Gas Co 

North Dakota Geological Survey 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

6 . Field or OCS area name 

7. County. State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser(s) 

1. 8O-09732/178-NGPA 

2. 33-007-00353-0000 

3.102 000 000 

4. William Herbert Hunt Trust Estate 

5. Gregory No 1 

6. Tree Top 

7. Billings, ND 

8. 200.0 million cubic feet 

9. December 12,1979 

10. Koch Industries Inc 

1. 80-09733/177-NGPA 

2. 33-007-00260-0000 

3.102 000 000 

4. Al-Aquitaine Exploration Ltd 

5. State 1-13 

6. Teddy Roosevelt 

7. Billings. ND 

8.45.0 million cubic feet 


9. December 12.1979 

10. Western Gas Processors 

1. 80-09734/174-NGPA 

2. 33-053-00000-0000 

3.103 000 000 

4. Hanson Oil Corporation 

5. Sugar Butte No 2 Well 

6. Charlson NEtt SWV* Sec 34-T153N-R 

7. McKenzie, ND 

8. 36.0 million cubic feet 

9. December 12,1979 

10. Montana Dakota Utilities Company 

1. 80-09735/173-NGPA 

2. 33-053-00000-0000 

3.103 000 000 

4. Hanson Oil Corporation 

5. Sugar Butte Well No 1 

6. Charlson Field 

7. McKenzie, ND 

8. 36.0 million cubic feet 

9. December 12,1979 

10. Montana Dakota Utilities Company 

1. 80-09736/172-NGPA 

2. 33-007-00286-0000 

3.102 000 000 

4. Amoco Production Company 

5. Yourk #1 

6. Wildcat 

7. Billings, ND 

8.1000.0 million cubic feet 

9. December 12,1979 

10. Montana-Dakota Utilities Company 

1. 80-09737/171-NGPA 

2. 33-007-00311-0000 

3.102 000 000 

4. Cities Service Co 

5. Wike A #2 

6. Little Knife 

7. Billings. ND 

8.146.0 million cubic feet 

9. December 12,1979 

10 . 

1. 00-09738/170-NGPA 

2. 33-007-00309-0000 

3.102 000 000 

4. Gulf Oil Corporation 

5. Steve Burian 2-22-2A 

6. Little Knife 

7. Billings, ND 

8.4.0 million cubic feet 

9. December 12,1979 

10. Montana Dakota Utilities 

1. 80-09739/169-NGPA 

2. 33-033-00057-0000 

3. 102 000 000 

4. Terra Resources Inc 

5. Messersmith #2-1 

6. Bicentennial 

7. Golden Valley, ND 

8. 73.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09740/168-NGPA 

2. 33-053-00723-0000 

3.102 000 000 

4. Terra Resources Inc 

5. BNRR #1-7 

6. Bicentennial 

7. McKenzie. ND 

8. .0 million cubic feet 

9. December 12,1979 

10. True Oil Company 


Ohio Department of Natural Resources, 
Division of Oil and Gas 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser(s) 

1. 80-09515/03003 

2. 34-121-21993-0014 

3. 108 000 000 

4. Allegheny Land & Mineral Company 

5. Delancey Well-A0-10 

6. 

7. Noble. OH 

8. 20.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09516/03004 

2. 34-121-21994-0014 

3.108 000 000 

4. Allegheny Land & Mineral Company 

5. Kuntz Well-A0-16 

6 . 

7. Noble. OH 

8. 6.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09517/04573 

2. 34-167-23849-0014 

3.108 000 000 

4. Energy Unlimited Inc 

5. Everett Reese #1-C 

6 . 

7. Washington, OH 
8.1.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Co 

1. 80-09518/06372 

2. 34-121-21437-0014 

3.108 000 000 

4. Mid-Atlantic Oil Co c/o Hays and Co 

5. George & Ruth Lawrence #1 

6 . 

7. Noble, OH 

8. 9.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09519/06373 

2. 34-121-21446-0014 

3.108 000 000 

4. Mid-Atlantic Oil Co c/o Hays and Co 

5. John B Jenkins #1 

6. 

7. Noble. OH 

8. 9.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09520/06374 

2. 34-121-21465-0014 

3.108 000 000 

4. Mid-Atlantic Oil Co c/o Hays and Co 

5. Neva Koval #1 

8. 

7. Noble. OH 

8.9.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09521/06375 

2. 34-121-21530-0014 
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3.108 000 000 

4. Mid-Atlantic Oil Co c/o Hays & Co 

5. George Mizik #1 

6 . 

7. Noble, OH 

8.13.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09522/08376 

2. 34-121-21442-0014 

3.108 000 000 

4. Mid-Atlantic Oil Co c/o Hays & Co 

5. Mina Foraker #2 

a 

7. Noble. OH 

8.10.5 million cubic feet 

9. December 12.1979 

10. East Ohio Gas Company 

1. 80-09523/08391 

2. 34-121-21511-0014 

3.108 000 000 

4. Mid-Atlantic Oil Co c/o Hays and Co 

5. Reed-Spear #1 

6 . 

7. Noble. OH 

8. 21.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09524/08402 

2. 34-121-21490-0014 

3.108 000 000 

4. Mid-Atlantic Oil Co c/o Hays & Co 

5. Donald Pickenpaugh #1 

a 

7. Noble. OH 

8. 9.0 million cubic feet 

9. December 12.1979 

10. East Ohio Gas Company 

1. 80-09525/08403 

2. 34-121-21570-0014 

3.108 000 000 

4. Mid-Atlantic Oil Co c/o Hays & Co 

5. Gene Woodford #2 

6 . 

7. Noble, OH 

8.4.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09528/06404 

2. 34-121-21832-0014 

3.108 000 000 

4. Mid-Atlantic Oil Co c/o Hays & Co 

5. Ned Thomas #1 

6 . 

7. Noble. OH 

8.10.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09527/06405 

2. 34-121-21802-0014 

3.108 000 000 

4. Mid-Atlantic Oil Co c/o Hays & Co 

5. Ken Muhlbach #1 

6 . 

7. Noble. OH 

8. 8.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09528/06408 

2. 34-121-21453-0014 

3.108 000 000 

4. Mid-Atlantic Oil Co c/o Hays & Co 

5. Wendell Morris #1 

a 

7. Noble. OH 


8.19.5 million cubic feet 

9. December 12.1979 

10. East Ohio Gas Company 

1. 80-09529/08407 

2. 34-121-21466-0014 

3.108 000 000 

4. Mid-Atlantic Oil Co c/o Hays a Co 

5. Raymond Morris #1 

6. 

7. Noble. OH 

8.14.5 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09530/06408 

2. 34-121-21488-0014 

3.108 000 000 

4. Mid-Atlantic Oil Co c/o Hays & Co Agt 

5. George Garan #1 

a 

7. Noble. OH 
a 6.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09531/07705 

2, 34-105-21818-0014 

3.103 000 000 

4. Adams Drilling Company 

5. Tony Ferlet #1 

6. 

7. Meigs. OH 

8.4.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09532/07700 

2. 34-053-20447-0014 

3.103 000 000 

4. Adams Drilling Company 

5. Elmer Spaulding #1 

8. 

7. Gallia, OH 

8. 5.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09533/07707 

2. 34-105-21831-0014 

3.103 000 000 

4. Adams Drilling Company 

5. F | Stobart #1 
0. 

7. Meigs, OH 
a 7.0 million cubic feet 

9. December 12.1979 

10. Columbia Gas Transmission Corp 

1. 80-09534/07718 

2. 34-153-20829-0014 

3.103 000 000 

4. K S T Oil & Gas Co Inc 
5.1 D & M E Bell #1 

6. 

7. Summit OH 

8. 36.0 million cubic feet 

9. December 12.1979 

10. East Ohio Gas Co 

1. 80-09535/07719 

2. 34-111-21897-0014 

3.103 000 000 

4. Drillers Petroleum Corp 

5. Homer J Burkhart Well #2 
8 . 

7. Monroe, OH 

8. 50.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09538/07720 


2. 34-115-21859-0014 

3.103 000 000 

4. Fortune Gas and Oil Inc 

5. Hamer Wilson #1 

a 

7. Morgan. OH 

8. 30.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09537/07721 

2. 34-183-20404-0014 

3.103 000 000 

4. American Well Management Company 

5. White No 2 

8. 

7. Vinton, OH 

8.18.0 million cubic feet 

9. December 12,1979 

10. Not yet determined 

1. 80-09538/07722 

2. 34-183-20408-0014 

3.103 000 000 

4 . American Well Management Company 

5. Stump No 1 

6. 

7. Vinton, OH 

6.18.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09539/07724 

2. 34-089-23676-0014 

3.103 000 000 

4. American Well Management Company 

5. Banks No 2 

8. 

7. Licking. OH 

8.18.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09540/07725 

2. 34-133-22057-0014 

3.103 000 000 

4 . New Frontier Exploration Inc 

5. Murphy #1 

6. 

7. Portage, OH 

8. 35.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09541/07726 

2. 34-035-20945-0014 

3.103 000 000 

4. Edco Drilling and Producing Inc 

5. #1 S W Caplan Jr 

6. 

7. Cuyahoga. OH 
6.18.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09542/07727 
**2. 34-083-22844-0014 

3.103 000 000 

4. Richard C Meyer 

5. John F Geiger No 1 

6. Bladensburg-Northwest 

7. Knox. OH 

8.10.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09543/07729 

2. 34-083-22515-0014 

3.103 000 000 

4 . W E Shrider Co 

5. Dwight Henry #3 

6. 
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7. Knox. OH 

8. 3.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 
1.00-09544/07730 

2. 34-089-23665-0014 

3.103 000 000 

4. The Oxford Oil Co 

5. Loren Clark #1 

6 . 

7. Licking, OH 

8.10.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09545/07731 

2. 34-089-23664-0014 

3.103 000 000 

4. The Oxford Oil Co 

5. Barrick-Walcutt #3 

6 . 

7. Licking, OH 

8. 9.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09546/07732 

2. 34-075-22196-0014 

3.103 000 000 

4. The Oxford Oil Co 

5. Galen Yoder #1 

6. 

7. Holmes. OH 

8.10.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09547/07733 

2. 34-031-23598-0014 

3.103 000 000 

4. The Oxford Oil Co 

5. Loren Helser #2 

6 . 

7. Coshocton. OH 

8. 9.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09548/07734 

2. 34-031-23608-0014 

3.103 000 000 

4. The Oxford Oil Co 

5. Maston-Fowler #4 

8. 

7. Coshocton, OH 

8. 9.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09549/07736 

2. 34-133-21905-0014 

3.103 000 000 

4. K S T Oil & Gas Co Inc 

5. Page Unit #1 

0 . 

7. Portage, OH 

8. 36.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

1. 80-09550/07737 

2. 34-133-21967-0014 

3. 103 000 000 

4. K S T Oil & Gas Co Inc 

5. K of C Unit #1 

6. 

7. Portage, OH 

8. 36.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 
1.80-09551/07738 


2. 34-133-21904-0014 

3.103 000 000 

4. K S T Oil & Gas Co Inc 

5. Ostetrico Unit #1 

6 . 

7. Portage. OH 

8. 36.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

1. 80-09552/07739 

2. 34-151-23089-0014 

3.103 000 000 

4. Belden 8 Blake and Co L P No 72 

5. M & C Royer #4-919 

6 . 

7. Starle, OH 

8. 36.5 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09553/07740 

2. 34-151-23086-0014 

3.103 000 000 

4. Belden & Blake and Co L P No 72 

5. W & I Slusser Comm #1-911 

6 . 

7. Starle, OH 

8. 36.5 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09554/07741 

2. 34-151-22960-0014 

3.103 000 000 

4. Belden & Blake and Co L P No 72 

5. W & M Kaylor #1-878 

6 . 

7. Starle, OH 

8. 36.5 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09555/07742 

2. 34-133-22042-0014 

3.103 000 000 

4. Viking Resources Corporation 

5. EI & R D Ellsworth #4 

6 . 

7. Portage, OH 

8. 30.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09556/07743 

2. 34-133-22041-0014 

3. 103 000 000 

4. Viking Resources Corporation 

5. E J & R D Ellsworth #3 
8 . 

7. Portage. OH 

8. 30.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09557/07744 

2. 34-133-22040-0014 

3. 103 000 000 

4. Viking Resources Corporation 

5. E J & R D Ellsworth #2 

6 . 

7. Portage, OH 

8. 30.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09558/07745 

2. 34-133-22039-0014 

3.103 000 000 

4. Viking Resources Corporation 

5. Elmer J & Ruth D Ellsworth #1 

6 . 


7. Portage. OH 

8. 30.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09559/07746 

2. 34-332-20640-0014 

3.103 000 000 

4 . Viking Resources Corporation 

5. Ramsey Unit Well #1 

6 . 

7. Portage, OH 

8. 30.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09560/07747 

2. 34-151-23065-0014 

3.103 000 000 

4. Viking Resources Corporation 

5. R | Slater #4 

6 . 

7. Stark. OH 

8. 30.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09561/07748 

2. 34-151-22780-0014 

3.103 000 000 

4. Viking Resources Corporation 

5. R J Slater #3 

6. 

7. Stark. OH 

8. 30.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09562/07749 

2. 34-151-23064-0014 

3.103 000 000 

4. Viking Resources Corporation 

5. T & L Slater #2 

6 . 

7. Stark, OH 

8. 30.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09563/07750 

2. 34-151-22779-0014 

3.103 000 000 

4. Viking Resources Corporation 

5. T & L Slater #1 

6 . 

7. Stark, OH 
a 30.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09564/07751 

2. 34-155-21290-0014 

3. 103 000 000 

4. Berea Oil and Gas Corporation 

5. Smith #1 

6 . 

7. Trumbull, OH 
8.18.8 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission 

1. 80-09565/07752 

2. 34-155-21309-0014 

3. 103 000 000 

4. Berea Oil and Gas Corporation 

5. Lukasko #1 

6 . 

7. Trumbull, OH 

8. 28.8 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission 
1. 80-09566/07753 
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2. 34-155-21308-0014 
3.103 000 000 

4. Berea Oil and Gas Corporation 

5. Lukasko #2 

6 . 

7. Trumbull. OH 

8. 25.2 million cubic feet 

9. December 12,1979 

10. Columbia Cas Transmission 

1. 80-09567/07754 

2. 34-155-21292-0014 
3.103 000 000 

4. Berea Oil and Gas Corporation 

5. Bielobockie #1 
8. 

7. Trumbull, OH 
8.18.0 million cubic feet 

9. December 12,1979 

10. Columbia Cas Transmission 

1. 80-09568/07755 

2. 34-063-22651-0014 
3.103 000 000 

4. Elkhead Gas & Oil Company 

5. Lepley #1 

6 . 

7. Knox. OH 

8. 50.0 million cubic feet 

9. December 12.1979 

10. Columbia Cas Transmission 

1. 80-09569/07757 

2. 34-167-24760-0014 
3.103 000 000 

4. Quadrant Exploration 

5. fames and Shirley Poole Well #1 

6 . 

7. Washington. OH 

8. 54.0 million cubic feet 

9. December 12,1979 

10. Columbia Cas Transmission Corp 

1. 80-09570/07758 

2. 34-089-23646-0014 
3.103 000 000 

4. Callander & Kimbrel Inc 

5. P. Donahey #1 

6 . 

7. Licking. OH 

8.1.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09571/07759 

2. 34-119-24175-0014 
3.103 000 000 

4. Callander & Kimbrel Inc 

5. R. Northrup #1 

6 . 

7. Muskingum, OH 
6.18.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09572/07760 

2. 34-119-24179-0014 
3.103 000 000 

4. Callander & Kimbrel Inc 

5. William Smith #1 

6 . 

7. Muskingum. OH 
8.18,0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09573/07761 

2. 34-119-24892-0014 
3.103 000 000 

4. Callander & Kimbrel Inc 

5. Susie Williams #1A 

6 . 


7. Muskingum. OH 
8.18.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09574/07762 

2. 34-119-24182-0014 

3.103 000 000 

4. Callander & Kimbrel Inc 

5. Wm Smith #3 

6 . * 

7. Muskingum. OH 
8.17.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09575/07763 

2. 34-127-24379-0014 

3.103 000 000 

4. Callander & Kimbrel Inc 

5. Ralph Bateson #1 

6 . 

7. Perry, OH 

8.17.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09576/07764 

2. 34-119-24176-0014 

3.103 000 000 

4. Callander & Kimbrel Inc 

5. C. Hardy #1 

6 . 

7. Muskingum, OH 
8.18.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09577/07765 

2. 34-157-23422-0014 

3.103 000 000 

4. William N Tipka 

5. Walter Quigley #1A 

6 . 

7. Tuscarawas, OH 

8. 30.0 million cubic feet 

9. December 12.1979 

10. Columbia Gas Transmission 

1. 80-09578/07768 

2. 34-157-22966-0014 

3.103 000 000 

4. William N Tipka 

5. Walter Guigley #2A 

6 . 

7. Tuscarawas. OH 

8. 31.0 million cubic feet 

9. December 12,1979 

10. Columbia Cas Transmission Corporation 

1. 80-09579/07787 

2. 34-155-21282-0014 

3.103 000 000 

4. Pyramid Oil & Gas Company 

5. Good #3 

6 . 

7. Trumbull, OH 

8. 20.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09580/07768 

2. 34-155-21295-0014 

3.103 000 000 

4. Pyramid Oil & Gas Company 

5. Hallinbaugh-Lynch #2 

6 . 

7. Trumbull. OH 

8. 20.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09581/07769 


2. 34-127-24220-0014 

3.103 000 000 

4. Partners Oil Company 

5. #1-79B Stephen Benedict 

8. 

7. Perry, OH 

8.100.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corporation 

1. 80-09582/07770 

2. 34-085-20261-0014 

3.103 000 000 

4. Pioneer Oil Company 

5. #2 Hasse-Nichols 

6 . 

7. Lake, OH 

8.100.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09583/07772 

2. 34-133-21934-0014 

3.103 000 000 

4. K S T Oil & Gas Co Inc 

5. Wason Industrial Centre Second #3 

6 . 

7. Portage, OH 

8. 36.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

1. 80-09584/07773 

2. 34-133-21936-0014 

3.103 000 000 

4. K S T Oil & Gas Co Inc 

5. Wason Industrial Centre Second #2 

6 . 

7. Portage. OH 

8. 36.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

1. 80-09585/07774 

2. 34-133-21935-0014 

3.103 000 000 

4. K S T Oil & Gas Co Inc 

5. Wason Industrial Centre Second #1 

6 . 

7. Portage, OH 

8. 36.0 million cubic feet 

9. December 12,1979 

10. East Ohio Cas Co. 

1. 80-09586/07775 

2. 34-167-24769-0014 

3.103 000 000 

4. Quadrant Exploration Corp 

5. Charles & Jennie Bowersock Well #1 

6 . 

7. Washington, OH 

8. 54.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09587/07777 

2. 34-053-20456-0014 

3.103 000 000 

4. Adams Drilling Company 

5. Walter Loveday #1 

6 . 

7. Gallia. OH 

6.4.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09588/07778 

2. 34-119-24663-0014 

3.103 000 000 

4. Coshocton Pipe Company 

5. Cols & South Ohio elec Co #1F 

6 . 
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7. Muskingum, OH 

8. 36.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09589/07779 

2 . 34-067-20359-0014 

3.103 000 000 

4. Enterprise Gas A Oil Inc 

5. Clark-Morrison #7-E 

6 . 

7. Harrison, OH 

8. 36.5 million cubic feet 

9 . December 12,1979 

10. East Ohio Gas Co 

1.80- 09590/07780 

2 . 34-119-24952-0014 

3.103 000 000 

4. Enterprise Gas A Oil Inc 

5. ECK #1 

6 . 

7. Muskingum. OH 

8. 36.5 million cubic feet 

9 . December 12,1979 

10. Columbia Gas Transmission Corp 

1.80- 09591/07781 

2 . 34-019-21293-0014 

3.103 000 000 

4. Enterprise Gas A Oil Inc 

5. Clark-Morrison #8-E 

6 . 

7 . Carroll, OH 

8. 27.4 million cubic feet 

9 . December 12,1979 

10. East Ohio Gas Co 

1. 80-09592/07782 

2 . 34-059-22833-0014 

3.103 000 000 

4. Enterprise Gas & Oil Inc 

5. Keener #1 

6 . 

7 . Guernsey. OH 

8. 36.5 million cubic feet 

9 . December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09593/07784 

2 . 34-127-24333-0014 

3.103 000 000 

4. Quaker State Oil Refining Corp 

5. Mahon #4 80203-4 

6 . 

7 . Perry. OH 

8.11.0 million cubic feet 

9 . December 12,1979 

10 . 

1. 80-09594/07786 

2. 34-031-23559-0000 

3.103 000 000 

4. Seneca Energy Corp 

5. Ames #2 

6 . 

7. Coshocton, OII 

8. 36.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission 

1. 80-09595/07787 

2 . 34-133-22084-0014 

3.103 000 000 

4. New Frontier Exploration Inc 

5. Murphy-Boivin Unit #1 

6 . 

7 . Portage, OH 

8. 34.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 
1. 00-09596/07800 


2. 34-167-24828-0014 
3.103 000 000 

4. Whipple Run Oil A Gas Corp 

5. Stowe #1 

6. Marietta 

7. Washington, OH 

8. 73.0 million cubic feet 

9. December 12,1979 

10. River Gas Co 

1. 80-09597/07803 

2. 34-089-23656-0014 
3.103 000 000 

4. Custom Industries Inc 

5. Watkins #1 

6 . 

7. Licking. OH 

8. 36.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09598/07804 

2. 34-167-25000-0014 
3.103 000 000 

4. Quadrant Exploration 

5. Wilbert Rohrer Well #1 

6 . 

7. Washington. OH 

8. 54.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09599/07808 

2. 34-167-24131-0014 
3.103 000 000 

4. L A M Exploration Inc 

5. Clair Schwendeman #1 

6. 

7. Washington, OH 
8.12.8 million cubic feet 

9. December 12.1979 

10. Gas Transport Inc 

1. 80-09600/07810 

2. 34-167-24202-0014 
3.103 000 000 

4. L A M Exploration Inc 

5. Walter Schaad #1 

6 . 

7. Washington. OH 

8.12.8 million cubic feet 

9. December 12,1979 

10. Gas Transport Inc 
1.80-09601/07812 

2. 34-167-24314-0014 
3.103 000 000 

4. L A M Exploration Inc 

5. Clarence Huck #3 

8. 

7. Washington, OH 
8.12.8 million cubic feet 

9. December 12,1979 

10. Gas Transport Inc 

1. 80-09602/07818 

2. 34-169-22164-0014 
3.103 000 000 

4. Lomak Petroleum Inc 

5. Alexander #1 

6 . 

7. Wayne, OH 

8.18.3 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09603/07819 

2. 34-031-23627-0014 

3. 103 000 000 

4. Leader Equities Inc 

5. Blaine Gorby #1 

6 . 


7. Coshocton, OH 
8.15.0 million cubic feet 

9. December 12,1979 

10. National Gas A Oil Corp 

1. 80-09604/07825 

2. 34-059-22550-0014 

3.103 000 000 

4. New Frontier Exploration Inc 

5. Enos Unit #1 

6 . 

7. Guernsey, OH 

8. 37.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09605/07826 

2. 34-157-23423-0014 

3.103 000 000 

4. New Frontier Exploration Inc 

5. Billy Hoffman #1 

6 . 

7. Tuscarawas. OH 
8.12.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09606/07829 

2. 34-059-22526-0014 

3.103 000 000 

4. Oneal Production Inc 

5. Everett Singleton #1 

6 . 

7. Guernsey, OH 

8. 80.0 million cubic feet 

9. December 12.1979 

10. Columbia Gas Transmission Corp 

1. 80-09607/07830 

2. 34-059-22524-0014 

3.103 000 000 

4. Oneal Productions Inc 

5. Wilford Hill #3 

6 . 

7. Guernsey, OH 

8. 80.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 86-09608/07831 

2. 34-059-22523-0014 

3.103 000 000 

4. Oneal Productions Inc 

5. Maconobum #1 

6. 

7. Guernsey, OH 

8. 45.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09609/07833 

2. 34-089-23672-0014 

3.103 000 000 

4. American Well Management Company 

5. Crowley No 2 

6 . 

7. Licking, OH 

8.18.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09610/07834 

2. 34-163-20407-0014 

3.103 000 000 

4. American Well Management Company 

5. Turner No 1 

6 . 

7. Vinton, OH 

8.18.0 million cubic feet 

9. December 12,1979 

10 . 

1. 86-09611/07835 
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2. 34-119-24898-0014 

3.103 000 000 

4. J P Sigler Inc 

5. Graham & Taylor #2 
0. 

7. Muskingum. OH 
0. 20.0 million cubic feet 

9. December 12.1979 

10. Columbia Gas 

1. 00-09612/07830 

2. 34-119-24899-0014 

3.103 000 000 

4. | P Sigler Inc 

5. Graham & Taylor #1 

0 . 

7. Muskingum. OH 

8. 20.0 million cubic feet 

9. December 12.1979 

10. Columbia Gas 

1. 80-09613/07837 

2. 34-119-24897-0014 

3.103 000 000 

4. | P Sigler Inc 

5. Graham & Taylor #3 

6. 

7. Muskingum. OH 

8. 20.0 million cubic feet 

9. December 12.1979 

10. Columbia Gas 

1. 80-09614/07838 

2. 34-119-24900-0014 

3.103 000 000 

4. | P Sigler Inc 

5. Graham & Taylor #4 

6. 

7. Muskingum. OH 

8. 20.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas 
1.80-09615/07839 

2. 34-075-22232-0014 

3. 103 000 000 

4. John C Mason 

5. Paul Miller #2 

6. 

7. Holmes, OH 

8.15.0 million cubic feet 

9. December 12,1979 

10. Cincinnati Gas & Electric 

1. 80-09616/07840 

2. 34-115-21891-0014 

3.103 000 000 

4. Minuteman Exploration Company 

5. G L & F M Fox #3 
0. 

7. Morgan. OH 

8.11.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09617/07841 

2. 34-075-22230-0014 

3.103 000 000 

4. Amtex Oil and Gas Inc 

5. Martin Well No 1 (William & Ellen) 

0 . 

7. Holmes, OH 

8. 250.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09618/07842 

2. 34-119-24828-0014 

3.103 000 000 

4. Pentco Gas Inc 

5. Sara Fliger No 4 

6. 


7. Muskingum. OH 

8. 7.0 million cubic feet 

9. December 12.1979 

10. Columbia Gas Transmission Corp 

1. 80-09619/07843 

2. 34-083-22601-0014 

3.103 000 000 

4. Jerry C Olds 

5. Mack #3 

6 . 

7. Knox. OH 

8. 4.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09620/07844 

2. 34-083-22403-0014 

3.103 000 000 

4. Jerry C Olds 

5. #2 Mack 

6 . 

7. Knox. OH 

8. 3.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09621/07845 

2. 34-157-23415-0014 

3.103 000 000 

4. Belden & Blake and Co L P No 72 

5. M & J Bonifant Comm #1-913 

6 . 

7. Tuscarawas, OH 

8. 36.5 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09622/07840 

2. 34-151-23083-0014 

3.103 000 000 

4. Belden & Blake and Co L P No 72 

5. J & R Corell Comm #1-912 

6 . 

7. Stark. OH 

8. 36.5 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09623/07847 

2. 34-167-24599-0014 

3.103 000 000 

4. C W Riggs Inc 

5. K Doak #1 

6. Reno Field 

7. Washington. OH 

8.18.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09624/07848 

2. 34-167-24676-0014 

3.103 000 000 

4. CW Riggs Inc 

5. S Eddy #1 

6. Reno Field 

7. Wash. OH 

8.14.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09625/07849 

2. 34-167-24577-0014 

3.103 000 000 

4. C W Riggs Inc 

5. R Casto #3 

6. Reno Field 

7. Wash. OH 

8.10.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09626/07850 


2. 34-167-24598-0014 

3.103 000 000 

4. C W Riggs Inc 

5. Hensler-Doak #1 

6. Reno Field 

7. Wash. OH 

8.18.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09627/07852 

2. 34-167-24602-0014 

3.103 000 000 

4. C W Riggs Inc 

5. T Bowersock #1 

6. Reno Field 

7. Wash. OH 

8.10.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09628/07854 

2. 34-107-24601-0014 

3.103 000 000 

4. C W Riggs Inc 

5. J Bowersock #2 

6. Reno Field 

7. Wash. OH 

8.14.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09629/07850 

2. 34-107-24579-0014 

3.103 000 000 

4. C W Riggs Inc 

5. R Casto #1 

6. Reno Field 

7. Wash. OH 

8. 14.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09630/07859 

2. 34-167-24578-0014 

3.103 000 000 

4. C W Riggs Inc 

5. R Casto #2 

8. Reno Field 
7. Wash. OH 

8.12.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09631/07860 

2. 34-167-24631-0014 

3.103 000 000 

4. C W Riggs Inc 

5. E Hendricks #1 

6. Reno Field 

7. Wash, OH 

8.14.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09632/07861 

2. 34-167-24555-0014 

3.103 000 000 

4. C W Riggs Inc 

5. G Hensler #2 

6. Reno Field 

7. Wash. OH 

8.10.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09633/07862 

2. 34-167-24804-0014 

3.103 000 000 

4. C W Riggs Inc 

5. C Hensler #3 
0. Reno Field 
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7. Wash. OH 

8. 18.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09634/07863 

2. 34-167-24554-0014 
3. 103 000 000 

4. C W Riggs Inc 

5. G Hensler #1 

6. Reno Field 

7. Wash. OH 

a 12.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09635/07084 

2. 34-157-20441-0014 
3.108 000 000 

4 . K S T Oil & Gas Co Inc 

5. Stone #1 

6 . 

7. Tuscarawas. OH 

8. 2.0 million cubic feet 

9 . December 12,1979 

10. East Ohio Gas Co 

1. 80-09636/07085 

2. 34-157-20941-0014 
3. 108 000 000 

4. K S T Oil & Gas Co Inc 

5. Riggle #1 

6 . 

7. Tuscarawas. OH 
8. 12.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

1. 80-09637/07086 

2. 34-157-22382-0014 
3. 108 000 000 

4. K S T Oil & Gas Co Inc 

5. Petekman-Muehlhoffer #1 

6 . 

7 . Tuscarawas. OH 
8. 1.0 million cubic feet 

9 . December 12,1979 

10. East Ohio Gas Co 

1. 80-09638/07087 

2. 34-157-21158-0014 
3.108 000 000 

4. K ST Oil & Gas Co Inc 

5. Kloha #1 

6. 

7. Tuscarawas. OH 
8.4.0 million cubic feet 

9 . December 12,1979 

10. East Ohio Gas Co 

1. 80-09639/07088 

2. 34-157-21925-0014 
3. 108 000 000 

4. K S T Oil & Gas Co Inc 

5. Young #1 

6 . 

7 . Tuscarawas, OH 

8. 2.0 million cubic feet 

9 . December 12,1979 

10. East Ohio Gas Co 

1. 80-09640/07089 

2. 34-157-21475-0014 

3. 108 000 000 

4. K S T Oil a Gas Co Inc 

5. Liedtke #1 

6 . 

7 . Tuscarawas. OH 

8. 8.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 
1. 80-09641/07090 


2. 34-157-20385-0014 

3.108 000 000 

4. K S T Oil & Gas Co Inc 

5. Moore #1 

6 . 

7. Tuscarawas, OH 

8. 3.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

1. 00-09642/07092 

2. 34-157-20767-0014 

3.108 000 000 

4. K S T Oil & Gas Co Inc 

5. Dessecker #1 

6 . 

7. Tuscarawas, OH 

8. 6.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

1. 80-09643/07093 

2. 34-157-21099-0014 

3.108 000 000 

4. K S T Oil a Gas Co Inc 

5. Davis #1 

6. 

7. Tuscarawas, OH 

8. 3.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

1. 80-09644/07094 

2. 34-157-20252-0014 

3.108 000 000 

4. K S T Oil 5 Gas Co Inc 

5. Brug-Byers #1 

6 . 

7. Tuscarawas, OH 

8. 3.0 million cubic feet 

9. December 12.1979 

10. East Ohio Gas Co Inc 

1. 80-09645/07095 

2. 34-157-22103-0014 

3.108 000 000 

4. K S T Oil & Gas Co Inc 

5. Gundy #1 

6 . 

7. Tuscarawas, OH 

8. 3.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

1. 00-09646/07096 

2. 34-169-21622-0014 

3. 108 000 000 

4. K S T Oil a Gas Co Inc 

5. Barr #1 

6 . 

7. Wayne, OH 

8. 4.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 00-09647/07097 

2. 34-157-22526-0014 

3.108 000 000 

4. K S T Oil a Gas Co Inc 

5. Mutti #2 

6 . 

7. Tuscarawas, OH 

8. 9.0 million cubic feet 

9. December 12.1979 

10. East Ohio Gas Co 

1. 80-09648/07098 

2. 34-157-20082-0014 

3.108 000 000 

4. K S T Oil a Gas Co Inc 

5. Mutti #1 

6 . 


7. Tuscarawas, OH 

8. 2.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

1. 80-09649/07099 

2. 34-157-22130-0014 

3.108 000 000 

4. K S T Oil a Gas Co Inc 

5. Hummell #2 

6 . 

7. Tuscarawas, OH 
8.11.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

1. 00-09650/07101 

2. 34-157-20216-0014 

3.108 000 000 

4. K S T Oil a Gas Co Inc 

5. Chaney #1 

6 . 

7. Tuscarawas, OH 

8. 3.0 million cubic feet 

9. December 12.1979 

10. East Ohio Gas Co Inc 

1. 80-09651/07102 

2. 34-157-20982-0014 

3.108 000 000 

4. K S T Oil a Ga9 Co Inc 

5. G Albaugh #1 

6. 

7. Tuscarawas, OH 

8. 4.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Company 

1. 80-09652/07103 

2. 34-157-20883-0014 

3.108 000 000 

4. K S T Oil a Gas Co Inc 

5. Breyer #1 Superior-Fagan 

6 . 

7. Tuscarawas, OH 
6.10.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 

1. 80-00653/07232 

2. 34-157-00142-0014 

3.108 000 000 

4. K S T Oil a Gas Co Inc 

5. Gooderding #1 

6. 

7. Tuscarawas, OH 

8. 6.0 million cubic feet 

9. December 12.1979 

10. East Ohio Gas Co 

1. 80-09654/07586 

2. 34-127-24440-0014 
3.103 000 000 

4. Irvin Producing Company 

5. Everett Brown #1 

6 . 

7. Perry, OH 

8.10.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09655/07587 

2. 34-075-22154-0014 
3.103 000 000 

4. Rowley a Brown Petroleum Corp 

5. Pahoundis #1 

8. 

7. Holmes, OH 

8.10.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas 
1. 80-00656/07648 
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2. 34-167-24540-0014 

3.103 000 000 

4. C W Riggs Inc 

5. K Eddy #2 

6. Reno Field 

7. Wash, OH 

8.10.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09657/07647 

2. 34-167-24755-0014 

3.103 000 000 

4. C W Riggs Inc 

5. K Eddy #3 

6. Reno Field 

7. Wash, OH 

6 10.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09658/07648 

2. 34-187-24428-0014 

3.103 000 000 

4. C W Riggs Inc 

5. V Gibson #2 

6. Reno Field 

7. Wash. OH 

8.18.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09659/07649 

2. 34-187-24416-0014 

3.103 000 000 

4. C W Riggs Inc 

5. Grahame Unit #1 
a Reno Field 

7. Wash. OH 

8.18.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09660/07650 

2. 34-107-24520-0014 

3.103 000 000 

4. C W Riggs Inc 

5. Heinrich #2 
a Reno Field 

7. Wash. OH 

8.18.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09661/07651 

2. 34-167-24547-0014 

3.103 000 000 

4. C W Riggs Inc 

5. A Hill #1 

6 . 

7. Wash. OH 

8.14.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09662/07652 

2. 34-107-24429-0014 

3.103 000 000 

4. C W Riggs Inc 

5. V Gibson #1 

8. Reno Field 

7. Wash, OH 

8. 20.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09663/07658 

2. 34-075-22147-0014 

3.103 000 000 

4. Rowley & Brown Petroleum Corporation 
a Pahoundi9 #2 

a 


7. Holmes, OH 

8.18.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09664/07667 

2. 34-187-24756-0014 
3.103 000 000 

4. C W Riggs Inc 

5. K Eddy #5 

6. Reno Field 

7. Wash. OH 

8.10.0 million cubic feet 

9. December 12.1979 

10 . 

1. 80-09665/07668 

2. 34-167-24530-0014 
3.103 000 000 

4. C W Riggs Inc 

5. K Eddy #1 

6. Reno Field 

7. Wash. OH 

8. 5.5 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09666/07670 

2. 34-187-24757-0014 
3.103 000 000 

4. C W Riggs Inc 

5. K Eddy #4 

6. Reno Field 

7. Wash. OH 

8.10.0 million cubic feet 

9. December 12,1979 

10 . 

1. 80-09667/07688 

2. 34-075-22231-0014 
3.103 000 000 

4. John C Mason 

5. David Findley #1 

6 . 

7. Holmes. OH 

8.12.0 million cubic feet 

9. December 12,1979 

10. Cincinnati Gas & Electric 

1. 80-09668/07891 

2. 34-075-22234-0014 
3.103 000 000 

4. Berwell Energy Inc 

5. Kelley Neal No 1 

8 . 

7. Holmes. OH 

8.18.0 million cubic feet 

9. December 12.1979 

10. Columbia Gas 

1. 80-09669/07695 

2. 34-153-20680-0014 
3.103 000 000 

4. K S T Oil & Gas Co Inc 

5. E & L Realty #2 

6 . 

7. Summit, OH 

8. 36.0 million cubic feet 

9. December 12.1979 

10. East Ohio Gas Co 

1. 00-09670/07696 

2. 34-153-20681-0014 
3.103 000 000 

4. K S T Oil & Gas Co Inc 

5. E & L Realty & Pondview Corp #1 

6 . 

7. Summit. OH 

8. 36.0 million cubic feet 

9. December 12,1979 

10. East Ohio Gas Co 
1. 80-09671/07700 


2. 34-167-24808-0014 

3.103 000 000 

4. Collins-McGregor Operating Company 

5. John Grimes #2 

6. 

7. Washington. OH 
6.10.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09672/07701 

2. 34-167-24649-0014 

3.103 000 000 

4. Collins-McGregor Operating Company 

5. John Grimes #1 

0 . 

7. Washington County. OH 
a 10.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

1. 80-09673/07704 

2. 34-053-20459-0014 

3.103 000 000 

4. Adams Drilling Company 

5. George Croyle #1 

6 . 

7. Gallia. OH 

8. 4.0 million cubic feet 

9. December 12,1979 

10. Columbia Gas Transmission Corp 

Texas Railroad Commission, Oil and Gas 
Division 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

8. Field or OCS area name 

7. County, State or Block No. 

6. Estimated annual volume 

9. Date received at FERC 

10. Purcha8er(8) 

1. 86-09674/02722 

2. 42-233-00000-6000 
3.100 000 000 

4. Phillips Petroleum Company 

5. Johnson YY No 1 

8. Panhandle West 

7. Hutchinson. TX 

6.4.3 million cubic feel 

9. December 12,1979 

10. El Paso Natural Gas Co. Panhandle 
Eastern Pipeline Co 

1. 00-69675/02718 

2. 42-421-00006-0000 

3. 108 000 000 

4. Phillips Petroleum Company 

5. Hobson A No 1 

6. Texas Hugoton 

7. Sherman. TX 

8.12.9 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 00-09676/02717 

2. 42-421-00006-0000 
3.108 000 000 

4. Phillips Petroleum Company 

5. Elliott-C No 1 

8. Texas Hugoton 
7. Sherman. TX 

8.10.1 million cubic feet 

9. December 12,1979 

10. Michigan-Wisconsin Pipeline Co 
1. 86-09677/02713 
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2. 42-233-00000-0000 

3 . 108 000 000 

4. Phillips Petroleum Company 

5. Johnson MM No 1 

6. Panhandle West 

7. Hutchinson. TX 

8.10.8 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 80-09678/02709 

2. 42-421-00000-0000 

3 . 108 000 000 

4. Phillips Petroleum Company 

5. Willclo No 4 

6. Texas Hugoton 

7. Sherman. TX 

8.12.2 million cubic feel 

9. December 12,1979 

10. Michigan Wisconsin Pipeline Co 

1. 80-09679/02708 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Dugan J No 4 

6. Panhandle West 

7. Hutchinson. TX 

8.9.2 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 80-09680/02698 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Cheatham RF No 2 

6. Panhandle West 

7 . Hutchinson, TX 

8.15.1 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 80-09681/02697 

2. 42-233-00000-0000 

3. 108 000 000 

4. Phillips Petroleum Company 

5. Cheatham Rf No 1 

6. Panhandle West 

7 . Hutchinson, TX 

8.10.8 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co. Panhandle 
Eastern Pipeline Co 

1. 80-09682/02694 

2. 42-195-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5 . Byrne No 2 

6. Hitchland 4640 

7 . Hansford, TX 

8.6.4 million cubic feet 

9. December 12,1979 

10. Michigan Wisconsin Pipeline Co 

1. 80-09683/02693 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Ingerton Wh No C-2 

6. Panhandle West Red Cave 

7 . Hutchinson. TX 

8.10.8 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 80-09684/02687 


2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Johnson-Eb No 1 

6. Panhandle West Red Cave 

7. Hutchinson, TX 

8. 4.9 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 80-09685/02686 

2. 42-233-00000-0000 

3. 108 000 000 

4. Phillips Petroleum Company 

5. Johnson-Ad No 1 

6. Panhandle West Red Cave 

7. Hutchinson, TX 

8.15.5 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 80-09705/03293 

2. 42-435-30863-0026 
*3.108 000 000 

4. El Paso Natural Gas Company 

5. Meckel D #5 

6. Sonora (Canyon Upper) 

7. Sutton, TX 

8.12.8 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09706/03289 

2. 42-179-23725-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Johnson A 1 

6. Panhandle West 

7. Gray, TX 

8. 4.3 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

1. 80-09707/03156 

2. 42-421-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Overstreet No 1 

6. Texas Hugoton 

7. Sherman, TX 

8.12.9 million cubic feet 

9. December 12,1979 

10. Panhandle Eastern Pipeline Co 

1. 80-09708/02838 

2. 42-421-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Craig-D No 1 

6. Texas-Hugoton 

7. Sherman, TX 

8. 7.5 million cubic feet 

9. December 12, 1979 

10. Michigan Wisconsin Pipeline Co 

1. 80-09709/02836 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Ingerton Wh No A-3 

6. Panhandle West Red Cave 

7. Hutchinson, TX 

8.19.2 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 80-09710/02835 

2. 42-341-00000-0000 

3.108 000 000 


4. Phillips Petroleum Company 

5. Huckaby No 3 

6. Panhandle West Red Cave 

7. Moore, TX 

8.14.1 million cubic feet . 

9. December 12,1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 86-09711/02831 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Johnson M No 3 

6. Panhandle West 

7. Hutchinson, TX 

8. 9.7 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 80-09712/02740 

2. 42-205-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Joe No 1 

6. Panhandle West 

7. Hartley. TX 

8.17.8 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 80-09713/02738 

2. 42-233-60000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Ingerton—D No 1 

6. Panhandle West Red Cave 

7. Hutchinson, TX 

8.15.1 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 80-09714/02736 

2. 42-233-00006-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Zell No 5 

6. Panhandle West Red Cave 

7. Hutchinson, TX 

8.11.9 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 86-09715/02685 

2. 42-233-00000-0000 

3. 108 000 000 

4. Phillips Petroleum Company 

5. Johnson—Ak No 1 

6. Panhandle West Red Cave 

7. Hutchinson, TX 

8.17.8 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 86-09716/02683 

2. 42-233-00006-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Johnson—Ab No 1 

6. Panhandle West Red Cave 

7. Hutchinson. TX 

8. 7.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 86-09717/02682 
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2. 42-195-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Pearson No 4 

6. Texas Hugoton 

7. Hansford. TX 

8.10.8 million cubic feet 

9. December 12.1979 

10. Panhandle Eastern Pipeline Co 
t. 80-09718/02656 

2. 42-233-00000-0000 

3. 108 000 000 

4. Phillips Petroleum Company 

5. Snow E L No 11 

6. Panhandle West Red Cave 

7. Hutchinson, TX 

8. 7.1 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Co, Panhandle 
Eastern Pipeline Co 

1. 80-09719/02657 

2. 42-421-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Swoverland No 1 

6. Texas Hugoton 

7. Sherman, TX 

8. 3.2 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Co. Panhandle 
Eastern Pipeline Co 

1. 80-09720/02660 

2. 42-421-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Wiginton—D No 1 

6. Texas Hugoton 

7. Sherman. TX 

8.16.6 million cubic feet 

9. December 12.1979 

10. Michigan Wisconsin Pipeline Co 

1. 80-09721/02662 

2. 42-195-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Schulberg No 1 

6. Texas Hugoton 

7. Hansford, TX 

8.12.9 million cubic feet 

9. December 12.1979 

10. Panhandle Eastern Pipeline Co 

1. 80-09722/02665 

2. 42-421-00000-0000 

3. 108 000 000 

4. Phillips Petroleum Company 

5. Pegram No 1 

6. Texas Hugoton 

7. Sherman, TX 

8.17.9 million cubic feet 

9. December 12,1979 

10. Michigan Wisconsin Pipeline Co 

1. 80-09723/02668 

2. 42-421-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Pugh No 1 

6. Texas Hugoton 

7. Sherman. TX 

8. 9.2 million cubic feet 

9. December 12,1979 

10. Michigan Wisconsin Pipeline Co 

1. 80-09724/02669 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 


5. Ranch—C No 2 

6. Panhandle West 

7. Hutchinson, TX 

8. 3.5 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Co. Panhandle 
Eastern Pipeline Co 

1. 80-09725/02670 

2. 42-233-00000-0000 

3. 108 000 000 

4. Phillips Petroleum Company 

5. Redcave—A No 1 

6. Panhandle West Red Cave 

7. Hutchinson. TX 

8.1B.9 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co. Panhandle 
Eastern Pipeline Co 

1. 80-09726/02671 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Redcave-B No 1 

6. Panhandle West Red Cave 

7. Hutchinson, TX 

8.10.8 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co Panhandle 
Eastern Pipeline Co 

1. 80-09727/02073 

2. 42-421-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Rouch No 1 

6. Texas Hugoton 

7. Sherman, TX 

8.16.5 million cubic feet 

9. December 12,1979 

10. Michigan Wisconsin Pipeline Co 

1. 80-09728/02675 

2. 42-233-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Garsan-B No 2 

6. Panhandle West Red Cave 

7. Hutchinson, TX 

8.16.2 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Co Panhandle 
Eastern Pipeline Co 

1. 80-09729/02676 

2. 42-341-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. Latin No 2 

6. Panhandle West Red Cave 

7. Moore. TX 

8.16.2 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Co Panhandle 
Eastern Pipeline Co 

1. 80-09730/02677 

2. 42-205-00000-0000 

3.108 000 000 

4. Phillips Petroleum Company 

5. McLaughlin No 2 

6. Panhandle West 

7. Hartley. TX 

8.11.3 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Co Panhandle 
Eastern Pipeline Co 

1. 80-09731/02678 

2. 42-233-00000-0000 

3. 108 000 000 


4. Phillips Petroleum Company 

5. McMillan Sanford No 1 

6. Panhandle West 

7. Hutchinson. TX 

8.12.9 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Co Panhandle 
Eastern Pipeline Co 

1. 80-09819A /03290 

2. 42-179-26075-0000 

3. 108 000 000 

4. El Paso Natural Gas Company 

5. Fowler A 1 

6. Panhandle East 

7. Gray. TX 

8.18.8 million cubic feet 

9. December 12.1979 

10. El Paso Natural Gas Company 

1. 80-09819B/03291 

2. 42-483-26159-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Magnolia A 1 

6. Panhandle East 

7. Wheeler, TX 

8.18.0 million cubic feet 

9. December 12,1979 

10. El Paso Natural Gas Company 

West Virginia Department of Mines, Oil and 
Gas Division 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchasers) 

1.80- 09686 

2. 47-047-00575-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of MI 

5. Clintac Pocahontas No 1 WV81175 

6. Huff Creek 

7. McDowell. WV 

8. 9.2 million cubic feet 

9. December 12.1979 

10. Consolidated Gas Supply Corporation 

1.80- 09687 

2. 47-059-00810-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of Ml 

5. Crowning & Dye No 1 WV 80925 

6. Gilbert 

7. Mingo. WV 

8.16.0 million cubic feet 

9. December 12.1979 

10. Consolidated Gas Supply Corporation 

1. 80-09688 

2. 47-047-00549-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of MI 

5. C-Z Pocahontas WV86110 

6. Huff Creek 

7. McDowell, WV 

8. 6.0 million cubic feet 

9. December 12.1979 

10. Cabot Corporation 

1.80- 09689 

2. 47-033-00673-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of MI 
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5. L C Donahue No 1 WV 81630 

6. Grasslands 

7. Harrison, WV 

0.15.0 million cubic feet 

9. December 12,1979 

10. Consolidated Gas Supply Corp 

1. 80-09690 

2. 47-033-00720-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of Ml 

5. J Spenser No 1 

6. Grasslands 

7. Harrison, WV 

8. 4.9 million cubic feet 

9. December 12,1979 

10. Consolidated Gas Supply Corp 

1. 80-09691 

2. 47-001-00727-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of MI 

5. D Croston No 1 WV 81280 

6. Philipp 

7. Barbour, WV 

8. 3.0 million cubic feet 

9. December 12,1979 

10. Consolidated Gas Supply Corporation 

1.80- 09692 

2 . 47-001-00713-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of MI 

5. R Thompson No 1 WV87575 

6. Philipp 

7. Barbour, WV 

8. 7.2 million cubic feet 

9. December 12,1979 

10. Consolidated Gas Supply Corp 

1.80- 09693 

2. 47-001-00710-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of Ml 

5. H Wimans No 1 WV88775 

6. Phillippl 

7. Barbour. WV 

8. 4.8 million cubic feet 

9. December 12,1979 

10. Consolidated Gas Supply Corp 

1.80- 09694 

2. 47-001-00805-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of Ml 

5. W Flint No 1 WV86909 

6. Philippi 

7. Barbour. WV 

8. 8.4 million cubic feet 

9. December 12,1979 

10. Consolidated Gas Supply Corp 
1.00-09695 

2. 47-109-00730-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of Mi 

5. R E Morgan No 1 WV S4900 

6. Baileys Ville 

7. Wyoming, WV 

8.9.6 million cubic feet 

9. December 12.1979 

10. Cabot Corp 

1.80- 09696 

2. 47-033-00701-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of Mi 

5. M Brannon No 9 WV 80789 

6. Grassland 

7. Harrison, WV 

8. 8.4 million cubic feet 

9. December 12,1979 


10. Consolidated Gas Supply Corporation 

1.80- 09697 

2. 47-033-00648-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of Mi 

5. E Stewart No 1 WV 88225 

6. Grassland 

7. Harrison. WV 

8. 5.4 million cubic feet 

9. December 12,1979 

10. Consolidated Gas Supply Corp 

1.80- 09698 

2. 47-033-00702-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of Mi 

5. M Brannon No 6 WV 80793 

6. Grassland 

7. Harrison, WV 

8. 8.4 million cubic feet 

9. December 12,1979 

10. Consolidated Gas Supply Corp 

1.80- 09699 

2. 47-033-00663-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of Mi 

5. C Dubois No 1 WV 81765 

6. Grassland 

7. Harrison, WV 

8. 6.6 million cubic feet 

9. December 12,1979 

10. Consolidated Gas Supply Corp 

1.80- 09700 

2. 47-001-00728-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of Mi 

5. W H Lantz No 2 WV 84152 

6. Philippi 

7. Barbour, WV 

8.1.5 million cubic feet 

9. December 12.1979 

10. Consolidated Gas Supply Corp 

1. 80-09701 

2. 47-001-00809-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of Mi 

5. W Carder No 2 WV 86901 

6. Philippi 

7. Barbour, WV 

8.1.8 million cubic feet 

9. December 12,1979 

10. Consolidated Gas Supply Corp 

1. 80-09702 

2. 47-033-00680-000 

3.108 000 000 

4. Patrick Petroleum Corporation of Mi 

5. A Mitchell No 1 WV 85580 

6. Grasslands 

7. Harrison, WV 

8. 7.0 million cubic feet 

9. December 12,1979 

10. Consolidated Gas Supply Corporation 

1. 80-09703 

2. 47-047-00566-0000 

3.108 000 000 

4. Patrick Petroleum Corporation of Mi 

5. Pocahontas Kroll #2 

6. Huff Creek 

7. McDowell. WV 

8. 9.1 million cubic feet 

9. December 12,1979 

10. Cabot Corporation 

1.80- 09704 

2. 47-033-00097-0000 

3.108 000 000 


4. Patrick Petroleum Corporation of Mi 

5. M Brannon No B WV 80789 

6. Grassland 

7. Harrison, WV 

8. 8.4 million cubic feet 

9. December 12,1979 

10. Consolidated Gas Supply Corporation 

1.80- 09850 

2. 47-087-02966-0000 

3.108 000 000 

4. Massa Oil Co 

5. J M Cox Well #3 

6. Clover Oil Field 

7. Roone, WV 

8.1.0 million cubic feet 

9. December 13,1979 

10. Columbia Gas Transmission Corp 

1.80- 09851 

2. 47-087-02967-0000 

3.108 000 000 

4. Massa Oil Co 

5. J M Cox Well #5 

8. Clover Oil Pield 
7. Roane, WV 

8.1.0 million cubic feet 

9. December 13,1979 

10. Columbia Gas Transmission Corp 

1.80- 09852 

2. 47-087-00873-0000 

3.108 000 000 

4. ) W Stone 

5. Brad Stone Well #1 

6. Lonneyville Gas Field 

7. Roane, WV 

8.4.5 million cubic feet 

9. December 13,1979 

10. Columbia Gas Transmission Corp 

1. 80-09853 

2. 47-087-00902-0000 

3.108 000 000 

4. J W Stone 

5. Brad Stone Well #2 

6. Looneyville Gas Field 

7. Roane. WV 

8. 4.5 million cubic feet 

9. December 13,1979 

10. Columbia Gas Transmission Corp 

1. 80-09854 

2. 47-087-00936-0000 

3.108 000 000 

4. J W Stone 

5. Sam Stone Well #1 

6. Looneyville Gas Field 

7. Roane, WV 

8. 4.5 million cubic feet 

9. December 13,1979 

10. Columbia Gas Transmission Corp 

1. 80-09855 

2. 47-013-00524-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. O V Bigler #1 

6. 

7. Calhoun, WV 
8.1.7 million cubic feet 

9. December 13,1979 

10. Consolidated Gas Supply Corp 

1.80- 09856 

2. 47-013-00568-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. Elva Snyder #1 

6. 

7. Calhoun, WV 
8.12.9 million cubic feet 







4426 


Federal Register / Vol. 45, No. 15 / Tuesday. January 22, 1980 / Notices 


9. December 13,1979 

10. Consolidated Gas Supply Corp 

1. 80-09057 

2. 47-013-00573-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. A Burrows #3 

6 . 

7. Calhoun. WV 
6,1.5 million cubic feet 

9. December 13.1979 

10. Consolidated Gas Supply Corp 

1. 80-09858 

2. 47-013-01062-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. N E Sommers #7 

6 . 

7. Calhoun. WV 

8. 3.4 million cubic feet 

9. December 13,1979 

10. Consolidated Gas Supply Corp 

1.80- 09859 

2. 47-013-01861-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. H S Wilson Et A! #1 

6 . 

7. Calhoun. WV 

8. 3.4 million cubic feet 

9. December 13,1979 

10. Consolidated Gas Supply Corp 

1.80- 09860 

2. 47-013-02923-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. Dora Ramsburg #8 

a 

7. Calhoun. WV 
a 2.8 million cubic feet 

9. December 13,1979 

10. Consolidated Gas Supply Corp 

1.80- 09881 

2. 47-013-01071-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. H S Wilson #1 

6 . 

7. Calhoun. WV 
8.3.3 million cubic feet 

9. December 13,1979 

10. Consolidated Gas Supply Corp 

1.80- 09862 

2. 47-013-02297-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. Doyle Dye #1 

6. 

7. Calhoun, WV 

8. 8.4 million cubic feet 

9. December 13.1979 

10. Consolidated Gas Supply Corp 

1.80- 09863 

2. 47-013-02314-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. Bernard Gill #1 

6 . 

7. Calhoun, WV 

8. 7.0 million cubic feet 

9. December 13,1979 

10. Consolidated Gas Supply Corp 

1.80- 09864 

2. 47-085-00191-0000 


3.108 000 000 

4. Bowser Gas & Oil Company 

5. US Fluharty #1 

6 . 

7. Ritchie. WV 

8.1.8 million cubic feet 

9. December 13.1979 

10. Consolidated Gas Supply Corp 

1. 80-09865 

2. 47-081-20043-7000 
3.102 000 000 

4. Appalachian Exploration & Devil Inc 

5. New River #6 

6. Town 

7. Raliegh. WV 

8.100.4 million cubic feet 

9. December 13,1979 

10. Cabot Corporation 

1. 80-09866 

2. 47-085-03027-0000 

3. 108 000 000 

4. Bowser Gas & Oil Company 

5. John L Gill #2 

6 . 

7. Ritchie. WV 

8. 24.8 million cubic feet 

9. December 13,1979 

10. Consolidated Gas Supply Corp 

1. 80-09867 

2. 47-085-00342-0000 

3. 108 000 000 

4. Bowser Gas & Oil Company 

5. US Fluharty #3 

6 . 

7. Ritchie, WV 

8. 3.5 million cubic feet 

9. December 13,1979 

10. Consolidated Gas Supply Corp 

1.80- 09868 

2. 47-085-00499-0000 

3.108 000 000 

4. Bowser Gas 6c Oil Company 

5. John Hyman #2 

6 . 

7. Ritchie. WV 

8. 5.5 million cubic feet 

9. December 13,1979 

10. Consolidated Gas Supply Corp 

1.80- 09869 

2. 47-085-00532-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. John Hyman #3 

6 . 

7. Ritchie, WV 

8.1.1 million cubic feet 

9. December 13.1979 

10. Consolidated Gas Supply Corp 

1. 80-09870 

2. 47-085-00895-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. John Hyman #4 

6 . 

7. Ritchie, WV 

8. 2.2 million cubic feet 

9. December 13.1979 

10. Consolidated Gas Supply Corp 

1.80- 09871 

2. 47-085-01975-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. U S Fluharty #4 

6 . 

7. Ritchie, WV 


8. .6 million cubic feet 

9. December 13.1979 

10. Consolidated Gas Supply Corp 

1. 80-09872 

2. 47-085-02631-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. J H M Sinnett #1 

8. 

7. Ritchie, WV 

8. 9.0 million cubic feet 

9. December 13.1979 

10. Consolidated Gas Supply Corp 

1. 80-09873 

2. 47-085-03717-0000 
3.103 000 000 

4. Bowser Gas & Oil Company 

5. Westvaco #1 

6 . 

7. Ritchie, WV 

8. .0 million cubic feet 

9. December 13,1979 

10. Consolidated Gas Supply Corp 

1. 80-09874 

2. 47-039-02021-0000 

3.108 000 000 
4.SK&|M Bartlett 

5. Sunday Creek Coal Co #V2030 

6. 

7. Kanawha, WV 

8. 3.6 million cubic feet 

9. December 13.1979 

10. Columbia Gas Transmission Corp 

1. 80-09875 

2. 47-085-03265-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. W G Richards #1 

6. 

7. Ritchie. WV 

8. .6 million cubic feet 

9. December 13,1979 

10. Consolidated Gas Supply Corp 

1. 80-09876 

2. 47-085-03408-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. John L Gill Heirs #4 

6. 

7. Ritchie, WV 

8.2.0 million cubic feet 

9. December 13,1979 

10. Consolidated Gas Supply Corp 

1. 80-09877 

2. 47-085-03420-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. W H Sherwood #4 

6. 

7. Ritchie, WV 

8. 4.1 million cubic feet 

9. December 13.1979 

10. Consolidated Gas Supply Corp 

1.80-09878 

2. 47-085-03499-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. W H Sherwood #5 

6. 

7. Ritchie. WV 

8. 6.9 million cubic feet 

9. December 13.1979 

10. Consolidated Gas Supply Corp 
1. 80-09879 















Federal Register / Vol. 45. No. 15 / Tuesday, January 22. 1980 / Notices 


4427 


2.47-085-03052-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. John LGiil Heirs #3 

6 . 

7. Ritchie. WV 

8. .7 million cubic feet 

9. December 13,1979 

10. Consolidated Gas Supply Corp 

1.80- 09860 

2. 47-013-00768-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. Dora Ramsburg No 11 

6. 

7. Calhoun. WV 

8. .9 million cubic feet 

9. December 13,1979 

10. Consolidated Gas Supply Corp 

1.80- 09881 

2. 47-013-00185-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. Luema Barr No 1 

a 

7. Calhoun. WV 

8. .7 million cubic feet 

9. December 13.1979 

10. Cabot Corp 

1.80- 09882 

2. 47-013-00498-0000 

3.108 000 000 

4. Bowser Gas 8c Oil Company 

5. Luema Barr No 2 

6 . 

7. Calhoun. WV 

8. .14 million cubic feet 

9. December 13.1979 

10. Cabot Corp 

1.80- 09883 

2. 47-013-00558-0000 

3.108 000 000 

4. Bowser Gas & Oil Company 

5. Luerna Barr No 4 

6. 

7. Calhoun. WV 

8. .7 million cubic feet 

9. December 13.1979 

10. Cabot Corp 

1.80- 09884 

2. 47-013-00279-0000 

3. 108 000 000 

4. Bowser Gas & Oil Company 

5. Dora Ramsburg No 10 

6. 

7. Calhoun. WV 

8. 2.8 million cubic feet 

9. December 13.1979 

10. Consolidated Gas Supply Corp 

1.80- 09885 

2. 47-013-00811-0000 

3.108 000 000 

4. Bowser Gas 8c Oil Company 

5. Dora Ramsburg No 12 

6. 

7. Calhoun, WV 

8. 2.6 million cubic feet 

9. December 13.1979 

10. Consolidated Gas Supply Corp 

1.80- 09886 

2. 47-041-01762-0000 
3.106 000 000 

4. Consolidated Gas Supply Corporation 

5. Beach & Arnold 669 

6. West Virginia Other A-85772 


7. Lewis. WV 

8. 6.0 million cubic feet 

9. December 14.1979 

10. General System Purchasers 

1. 80-09887 

2. 47-041-01787-0000 

3.108 000 000 

4. Consolidated Gas Supply Corporation 

5. R A Beeghley 11330 

6. West Virginia Other A-85772 

7. Lewis, WV 

8.12.0 million cubic feet 

9. December 14.1979 

10. General System Purchasers 

1.80- 09888 

2. 47-041-18910-0000 

3. 108 000 000 

4. Consolidated Gas Supply Corporation 

5. N P Alkire 3911 

6. West Virginia Other A-85772 

7. Lewis, WV 

8. 5.0 million cubic feet 

9. December 14.1979 

10. General System Purchasers 

1.80- 09889 

2. 47-045-00134-0000 

3. 108 000 000 

4. Consolidated Gas Supply Corporation 

5. Martha Pauley 8987 

6. West Virginia Other A-85772 

7. Logan. WV 

8.14.0 million cubic feet 

9. December 14.1979 

10. General System Purchasers 

1.80- 09890 

2. 47-049-00128-0000 

3.108 000 000 

4. Consolidated Gas Supply Corporation 

5. W S Pitzer 4192 

6. West Virginia Other A-85772 

7. Marion. WV 

8. 3.0 million cubic feet 

9. December 14.1979 

10. General System Purchasers 

1. 80-09891 

2. 47-085-00867-0000 

3.108 000 000 

4. Consolidated Gas Supply Corporation 

5. M D Wright & D C Riddle 9439 

6. West Virginia Other A-85772 

7. Ritchie, WV 

8. .0 million cubic feet 

9. December 14.1979 

10. General System Purchasers 

1. 80-09892 

2. 47-085-03908-0000 

3. 108 000 000 

4. Consolidated Gas Supply Corporation 

5. Amos Perrin 6331 

6. West Virginia Other A-85772 

7. Ritchie. WV 

8.11.0 million cubic feet 

9. December 14.1979 

10. General System Purchasers 

1. 80-09893 

2. 47-109-00225-0000 

3. 108 000 000 

4. Consolidated Gas Supply Corporation 

5. Fred Cook 9159 

6. Pineville Field Area A-59442 

7. Wyoming. WV 

8.10.0 million cubic feet 

9. December 14,1979 

10. General System Purchasers 
1. 80-09894 


2. 47-087-00946-0000 

3.108 000 000 

4. | W Stone 

5. Harvey Odell Well No t 

6. Newton Gas Field 

7. Roane, WV 

8. 8.5 million cubic feet 

9. December 14.1979 

10. Columbia Gas Transmission Corp 

1. 80-09895 

2. 47-087-00953-0000 

3.108 000 000 

4. J W Stone 

5. C C Drake Welt No 1 • 

6. Newton Field 

7. Roane, WV 

8. 6.6 million cubic feet 

9. December 14.1979 

10. Columbia Gas Transmission Corp 

1. 80-09896 

2. 47-087-00962-0000 

3.108 000 000 

4. J W Stone 

5. G A Wright Well No 2 

6. Newton Gas Field 

7. Roane. WV 

8. 3.1 million cubic feet 

9. December 14.1979 

10. Columbia Gas Transmission Corp 

1. 80-09897 

2. 47-087-01044-0000 

3. 108 000 000 

4. ) W Stone 

5. Ruth Hensley Well No i 

6. Newton Gas Field 

7. Roane. WV 

8. 2.9 million cubic feet 

9. December 14.1979 

10. Columbia Gas Transmission Corp 

1. 80-09898 

2. 47-097-01144-0000 

3.108 000 000 

4. Lock 3 Oil Coal & Dock Company 

5. W W Wagner No 1 

6. Elk Creek-Overfield 

7. Upshur. WV 

8. 2.3 million cubic feet 

9. December 14.1979 

10. Columbia Gas Transmission Corp 

1.80-09899 

2. 47-097-00970-0000 

3. 108 000 000 

4. Lock 3 Oil Coal & Dock Company 

5. Bernard Greene No 1 

6. Elk Creek-Overfield 

7. Upshur County. WV 

8. 3.6 million cubic feet 

9. December 14.1979 

10. Columbia Gas Transmission Corp 

1. 80-09900 

2. 47-001-00482-0000 

3. 108 000 000 

4. Lock 3 Oil Coal & Dock Company 

5. Pa ugh #2 

6. Elk Creek-Overfield 

7. Barbour, WV 

8. 7.0 million cubic feet 

9. December 14.1979 

10. Consolidated Gas Supply Corporation 

1. 80-09901 

2. 47-033-00430-000 

3.108 000 000 

4. Lock 3 Oil Coal & Dock Company 

5. Lewis Swisher #1 

6. Elk Creck-Overfield 
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7. Harrison, WV 

8. 7.1 million cubic feet 

9. December 14.1979 

10. Consolidated Gas Supply Corporation 

1. 80-09902 

2. 47-033-00446-000 

3.108 000 000 

4. Lock 3 Oil Coal & Dock Company 

5. L C Stout #1 

6. Elk Creek-Overficld 

7. Harrison, WV 

8.11.5 million cubic feet 

9. December 14,1979 

10. Consolidated Gas Supply Corporation 

1. 80-09903 

2. 47-033-00481-0000 

3.108 000 000 

4. Lock 3 Oil Coal & Dock Company 

5. Cogar Heirs #1 

6. Elk Creek-Overfield 

7. Harrison, WV 

8. 7.5 million cubic feet 

9. December 14,1979 

10. Consolidated Gas Supply Corporation 

1.80- 09904 

2. 47-001-00345-0000 

3.108 000 000 

4. Lock 3 Oil Coal & Dock Company 

5. Herbert Zirkle #1 

6. Elk Creek-Overfield 

7. Barbour, WV 

8. 4.6 million cubic feet 

9. December 14,1979 

10. Columbia Gas Transmission Corporation 

1.80- 09905 

2. 47-097-01015-0000 

3.108 000 000 

4. Lock 3 Oil Coal & Dock Company 

5. Mary Conley #1 

6. Elk Creek-Overficld 

7. Upshur. WV 

8.10.0 million cubic feet 

9. December 14,1979 

10. Columbia Ga9 Transmission Corporation 

1.80- 09906 

2. 47-001-00320-0000 

3.108 000 000 

4. Lock 3 Oil Coal & Dock Company 

5. Stewart #1 

6. Elk Creek-Overfield 

7. Barbour, WV 

8. 7.2 million cubic feet 

9. December 14,1979 

10. Consolidated Gas Supply Corporation 

1. 80-09907 

2. 47-001-00368-0000 

3. 108 000 000 

4. Lock 3 Oil Coal & Dock Company 

5. C K Arnold #1 

6. Elk Creek-Overfield 

7. Barbour. WV 

8.16.5 million cubic feet 

9. December 14,1979 

10. Consolidated Gas Supply Corporation 

1.80- 09908 

2. 47-001-00446-0000 

3.108 000 000 

4. Lock 3 Oil Coal & Dock Company 

5. TK Bennett #1 

6. Elk Creek-Overfield 

7. Barbour. WV 

8. 4.0 million cubic feet 

9. December 14,1979 

10. Consolidated Gas Supply Corporation 

1.80- 09909 


2. 47-001-00477-0000 

3.108 000 000 

4. Lock 3 Oil Coal & Dock Company 

5. Helen V Crites #1 

6. Elk Creek-Overfield 

7. Barbour, WV 

8. 8.1 million cubic feet 
0. December 14.1979 

10. Consolidated Gas Supply Corporation 

1.80- 09910 

2. 47-001-00481 

3. 108 000 000 

4. Lock 3 Oil Coal & Dock Company 

5. Lottie Nutter #1 

6. Elk Creek-Overfield 

7. Barbour, WV 

8. 5.1 million cubic feet 

9. December 14.1979 

10. Consolidated Gas Supply Corporation 

1.80- 09911 

2. 47-033-20270-0000 

3. 108 000 000 

4. Skylark Gas Co 

5. Virginia Queen 

6. Elk 

7. Harrison, WV 

8. 5.0 million cubic feet 

9. December 14.1979 

10. Equitable Gas Company 

1. 80-09912 

2. 47-001-00472-000 

3. 108 000 000 

4. Lock 3 Oil Coal & Dock Company 

5. Mayle-Talbott #1 

6. Elk Creek-Overfield 

7. Barbour, WV 

8. 20.0 million cubic feet 

9. December 14,1979 

10. Consolidated Gas Supply Corporation 

1.80- 09913 

2. 47-041-21688-0000 

3.108 000 000 

4. St Clair Oil Co 

5. G 1 Davisson No 2 

6. Collins Settlement 

7. Lewis, WV 

8. 5.0 million cubic feet 

9. December 14.1979 

10. Equitable Gas Company 

1.80- 09914 

2. 47-033-20277-0000 

3.108 000 000 

4. Skylark Gas Co 

5. Frank Post #1 

6. Elk 

7. Harrison, WV 

8. 7.0 million cubic feet 

9. December 14,1979 

10. Equitable Gas Company 

1.80- 09915 

2. 47-033-20276-0000 

3.108 000 000 

4. Skylark Gas Co 

5. Raymond Queen 104 A 

6. Elk 

7. Harrison, WV 

8. 4.0 million cubic feet 

9. December 14,1979 

10. Equitable Gas Company 

1.80- 09916 

2. 47-033-20379-0000 

3.108 000 000 

4. Skylark Gas Co 

5. F W Marple 

6. Elk 


7. Harrison, WV 
8.16.0 million cubic feet 

9. December 14, 1979 

10. Equitable Gas Company 

1.80- 09917 

2. 47-033-20460-0000 

3. 108 000 000 

4. Skylark Gas Co 

5. Hill Lewis 

6. Elk 

7. Harrison, WV 

8.18.0 million cubic feet 

9. December 14.1979 

10. Equitable Gas Company 

1.80- 09918 * 

2. 47-099-01289-0000 

3. 108 000 000 

4. Clifford Mills 

5. Tolbert Ferguson No 1 

6. Butler District 

7. Wayne, WV 

8. 5.5 million cubic feet 

9. December 14.1979 

10. Columbia Gas Transmission Corp 

1.80- 09919 

2. 47-085-24038-0000 
3.103 000 000 

4. North Hills Investment Company 

5. North Hills Invest Co Vinson #1 

6. Slay District 

7. Ritchie, WV 

8.11.0 million cubic feet 

9. December 14,1979 

10. Consolidated Gas Supply Corporation 

1.80- 09920 

2. 47-085-24166-0000 

3. 103 000 000 

4. North Hills Investment Company 

5. North Hills Invest Co Baker #1 

6. Clay District 

7. Ritchie. WV 

8.11.0 million cubic feet 

9. December 14.1979 

10. Consolidated Gas Supply Corporation 

1. 80-09921 

2. 47-085-24167-0000 
3.103 000 000 

4. North Hills Investment Company 

5. North Hills Invest Co Hoff #1 

6. Clay District 

7. Ritchie, WV 

8. 7.3 million cubic feet 

9. December 14,1979 

10. Consolidated Gas Supply Corporation 

1. 80-09922 

2. 47-085-02813-0000 

3.108 000 000 

4. Locke 3 Oil Coal & Dock Co. 

5. Locke Number 1 

8. Union District 

7. Ritchie. WV 

8. 3.0 million cubic feet 

9. December 14,1979 

10. Consolidated Gas Supply Corporation 

1.80- 09923 

2. 47-087-00516-REDO 

3.108 000 000 

4. Massa Oil Co 

5. G W Smith Well #2 

6. Clover Oil Field 

7. Roane, WV 

8.1.0 million cubic feet 

9. December 14.1979 

10. Columbia Gas Transmission Corp 
1. 80-09924 
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2. 47-087-00681-0000 
3 . 108 000 000 

4. Massa Oil Co 

5. | M Cox Well #EV-1 

8. Clover Oil Field 
7. Roane. WV 

8.1.0 million cubic feet 

9. December 14,1979 

10. Columbia Gas Transmission Corp 

1. 80-09925 

2. 47-087-00720-0000 
3.108 000 000 

4 Massa Oil Co 
5.1 M Cox #EV-2 

6. Clover Oil Field 

7. Roane, WV 

8.1.0 million cubic feet 

9. December 14,1979 

10. Columbia Gas Transmission Corp 

1.80- 09926 

2. 47-087-01249-0000 
3.108 000 000 

4. Massa Oil Co 

5. M C Griffith Well #1 

6. Clover Oil Field 

7. Roane. WV 

8.1.0 million cubic feet 

9. December 14,1979 

10. Columbia Gas Transmission Corp 

1.80- 09927 

2. 47-087-02024-0000 
3.108 000 000 

4. Massa Oil Co 

5. R C Kincaid Well #9 

6. Clover Oil Field 

7. Roane, WV 

8.1.0 million cubic feet 

9. December 14.1979 

10. Columbia Gas Transmission Corp 

1. 80-09928 

2. 47-087-02399-0000 
3.108 000 000 

4. Massa Oil Co 

5. R E Heckert Well #1 

6. Clover Oil Field 

7. Roane. WV 

8.1.0 million cubic feet 

9. December 14.1979 

10. Columbia Gas Transmission Corp 

1.80- 09929 

2. 47-087-02962-0000 

3. 108 000 000 

4. Massa Oil Co 

5. O M Adams Well #3 

6. Clover Oil Field 

7. Roane, WV 

8.1.0 million cubic feet 

9. December 14.1979 

10. Columbia Gas Transmission Corp 

1.80- 09930 

2. 47-087-02961-0000 
3.108 000 000 
4. Massa Oil Co 
5.0 M Adams Well #2 

6. Clover Oil Field 

7. Roane. WV 

8.1.0 million cubic feet 

9. December 14,1979 

10. Columbia Gas Transmission Corp 

1.80- 09931 

2. 47-087-02963-0000 
3.108 000 000 
4. Massa Oil Co 
5.0 M Adams Well #4 
6. Clover Oil Field 


7. Roane. WV 

8.1.0 million cubic feet 

9. December 14,1979 

10. Columbia Gas Transmission Corp 

1. 80-09932 

2. 47-087-02964-0000 
3.108 000 000 

4. Massa Oil Co 

5. O M Adams Well #5 

6. Clover Oil Field 

7. Roane. WV 

8.1,0 million cubic feet 

9. December 14.1979 

10. Columbia Gas Transmission Corp 

The applications for determination in 
these proceedings together with a copy 
or description of their materials in the 
record on which such determinations 
were made are available for inspection* 
except to the extent such material is 
treated as confidential under 18 CFR 
275.206, at the Commission’s Office of 
Public Information. Room 1000, 825 
North Capitol Street NE., Washington, 
D.C. 20426. 

Persons objecting to any of these final 
determinations may, in accordance with 
18 CFR 275.203 and 18 CFR 275.204, file a 
protest with the Commission on or 
before February 6,1980. 

Please reference the FERC control 
number in all correspondence related to 
these determinations. 

Kenneth F. Plumb, 

Secretary. 

(FR Doc. BO-19S8 Filed 1-21-SO: 8 45 am] 

BILLING CODE 64S0-01-M 


[No. 127] 

Determinations by Jurisdictional 
Agencies Under the Natural Gas Policy 
Act of 1978 

January 11.1980. 

The Federal Energy Regulatory 
Commission received notices from the 
jurisdictional agencies listed below of 
determinations pursuant to 18 CFR 
274.104 and applicable to the indicated 
wells pursuant to the Natural Gas Policy 
Act of 1978. 

Louisiana Office of Conservation 

1. Control Number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County. State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser^) 

1. 80-07558/79-2859 
2.17-111-20540-0000 
3.108 000 000 

4. Panola Energy Corp 

5. Exxon Arco #4 

6. Monroe 

7. Union. LA 


8. 6.9 million cubic feet 

9. November 23,1979 

10. Gas Transportation Corp 
t. 80-07559/79-2882 

2.17- 053-20593-0000 
3.103 000 000 

4. Union Texas Petroleum 

5. La M Cam A Ra Su Van Geffea No 7 
0. Lake Arthur 

7. Jefferson Davis. LA 
8.10.0 million cubic feet 

9. November 23,1979 

10. Texas Gas Transmission Corp. 
Transcontinental Gas Pipeline Corp 

1. 80-07560/79-2860 

2.17- 111-20434-0000 
3.108 000 000 

4. Ceka Gas Corporation 

5. Love #1 

6. Monroe 

7. Union, LA 

8.1.2 million cubic feet 

9. November 23.1979 

10. Ca9 Transportation Corp 
1. 80-07561/79-2861 

2.17- 111-20441-0000 
3.108 000 000 

4. Ceka Gas Corp 

5. Love #2 

6. Monroe 

7. Union, LA 

8. 4.2 million cubic feet 

9. November 23,1979 

10. Gas Transportation Corp 
1. 80-07562/79-2862 

2.17- 111-20442-0000 
3.108 000 000 

4. Ceka Gas Corp 

5. Love #3 

6. Monroe 

7. Union. LA 

8.1.5 million cubic feet 

9. November 23,1979 

10. Gas Transportation Corp 
1. 80-07563/79-2863 

2.17- 111-20444-0000 
3.108 000 000 

4. Ceka Gas Corp 

5. Love #4 

6. Monroe 

7. Union, LA 

8.1.5 million cubic feet 

9. November 23,1979 

10. Gas Transportation Corp 
1. 80-07564/79-2864 

2.17- 111-20450-0000 
3.108 000 000 

4. Ceka Gas Corp 

5. Love #5 

6. Monroe 

7. Union, LA 

8. .5 million cubic feet 

9. November 23.1979 

10. Gas Transportation Corp 
1. 80-07565/79-2865 

2.17- 111-20452-0000 
3.108 000 000 

4. Ceka Gas Corp 

5. Love #6 

6. Monroe 

7. Union. LA 

8.1.8 million cubic feet 

9. November 23,1979 

10. Gas Transportation Corp 
1. 80-07566/79-2868 
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2.17- 111-20474-0000 

3.108 000 000 

4. Ceka Gas Corporation 

5. Ouchley #1 

6. Monroe 

7. Union, LA 

8.1.4 million cubic feet 

9. November 23,1979 

10. Darbonne Gas Gathering 

1. 80-07567/79-2867 

2.17- 111-20475-0000 

3.108 000 000 

4. Ceka Gas Corporation 

5. Ouchley #2 

6. Monroe 

7. Union, LA 

8.1.4 million cubic feet 

9. November 23,1979 

10. Darbonne Gas Gathering 

1. 80-07568/79-2868 

2.17- 111-20476-0000 

3. 108 000 000 

4. Ceka Gas Corporation 

5. Ouchley #3 

6. Monroe 

7. Union, IA 

8.1.4 million cubic feet 

9. November 23,1979 

10. Darbonne Gas Gathering 

1. 80-07569/79-2869 

2.17- 111-20477-0000 

3. 108 000 000 

4. Ceka Gas Corporation 

5. Ouchley #4 

6. Monroe 

7. Union, LA 

8.1.4 million cubic feet 

9. November 23,1979 

10. Darbonne Gas Gathering 

1. 80-07570/79-2870 

2. 17-111-20478-0000 

3. 108 000 000 

4. Ceka Gas Corporation 

5. Ouchley #5 

6. Monroe 

7. Union. LA 

8.1.4 million cubic feet 

9. November 23,1979 

10. Darbonne Gas Gathering 

1. 80-07571/79-2871 

2. 17-111-20954-0000 

3. 108 000 000 

4. IMC Exploration Company 

5. Stancil Savage #F-125 

6. Monroe Gas Field 

7. Union, LA 

8. 3.1 million cubic feet 

9. November 23,1979 

10. Mid Louisiana Gas Company 
1. 80-07572/79-2872 

2.17- 111-20857-0000 

3. 108 000 000 

4. IMC Exploration Company 

5. Smith #F-126 

6. Monroe Gas Field 

7. Union. LA 

8. 6.0 million cubic feet 

9. November 23,1979 

10. Mid Louisiana Gas Company 
1. 80-07573/79-2873 

2.17- 111-20856-0000 

3.108 000 000 

4. IMC Exploration Company 

5. Smith *F-127 

6. Monroe Gas Field 


7. Union, LA 

8. 5.6 million cubic feet 

9. November 23.1979 

10. Mid Louisiana Gas Company 
1. 86-07574/79-2874 

2.17- 111-20845-0000 

3.108 000 000 

4. IMC Exploration Company 

5. Bennett #F-128 

6. Monroe Gas Field 

7. Union, LA 

8. 6.7 million cubic feet 

9. November 23,1979 

10. Mid Louisiana Gas Company 
1. 80-07575/79-2875 

2.17- 111-20846-0000 

3. 108 000 000 

4. IMC Exploration Company 

5. Bennett #F-129 

6. Monroe Gas Field 

7. Union, LA 

8. 7.2 million cubic feet 

9. November 23,1979 

10. Mid Louisiana Gas Company 
1. 80-07576/79-2876 

2.17- 111-20866-0000 

3. 108 000 000 

4. IMC Exploration Company 

5. Quachita Natl Bk #F-130 

6. Monroe Gas Field 

7. Union, LA 

8. 3.7 million cubic feet 

9. November 23.1979 

10. Mid Louisiana Gas Company 
1. 80-07577/79-2877 

2.17- 111-20867-0000 

3.108 000 000 

4. IMC Exploration Company 

5. Quachita Natl Bk #F-131 

6. Monroe Gas Field 

7. Union, LA 

8. 3.7 million cubic feet 

9. November 23.1979 

10. Mid Louisiana Gas Company 
1. 80-07578/79-2878 

2.17- 075-22549-0000 

3. 102 000 000 

4. Texaco Inc 

5. 7200 Ra Sua Ddc #3 

6. Raphael Pass 

7. Plaqyemines, LA 

8. 50.0 million cubic feet 

9. November 23.1979 

10. Tennessee Gas Pipeline Co 

1. 80-07579/79-2879 

2. 17-113-20822-0000 

3. 103 000 000 

4. Union Oil Company of California 

5. Robert Trahan #1 

6. Wright 

7. Vermilion. LA 

8. 73.0 million cubic feet 

9. November 23.1979 

10. Columbia Gas Transmission Corp 

1. 80-07580/79-2880 

2. 17-017-21027-0000 

3. 108 000 000 

4. F E Hargraves & Sons Drlg Co Inc 

5. G1 Ra Sud Gayle #1 S#142627 

6. Greenwood-Waskom 

7. Caddo, LA 

8.1.6 million cubic feet 

9. November 23.1979 

10. United Gas Pipeline Co 
1. 80-07581/79-2881 


2. 17-045-20579-0000 

3. 102 000 000 

4. The Stone Oil Corporation 

5. J B Vice #1 

6. Jefferson Island 

7. Iberia. LA 

8.1527.0 million cubic feet 

9. November 23,1979 

10. Louisiana Intrastate Gas Corporation 
1. 80-07582/79-2883 

2.17- 031-20829-0000 

3. 103 000 000 

4. Sun Oil Company (Delaware) 

5. W P Stiles Estate No 1 

6. Grogan 

7. Desoto, LA 

8.18.0 million cubic feet 

9. November 23,1979 

10. Tennessee Gas Pipeline Co 
1. 80-07583/79-2884 

2.17- 031-20676-0000 

3. 103-000-000 

4. Sun Oil Company (Delaware) 

5. Elroe Hinkie A No 1 

6. Grogan 

7. DeSoto LA 

8. 67.0 million cubic feet 

9. November 23,1979 

10. Tennessee Gas Pipeline Co 
1. 80-07584/79-2885 

2.17- 031-20779-0000 

3. 103-000-000 

4. Sun Oil Company (Delaware) 

5. Frank W Matthews C No 1 

6. Grand Cane 

7. DeSoto LA 

8.161.0 million cubic feet 

9. November 23,1979 

10. Tennessee Gas Pipeline Co 
1. 80-07585/79-2886 

2.17- 031-20786-0000 
3.103-000-000 

4. Sun Oil Company (Delaware) 

5. GR PXY Ives Su Cook-Taylor C #7-7 

6. Grogan 

7. DeSoto LA 

8. 8.0 million cubic feet 

9. November 23,1979 

10. Tennessee Gas Pipeline Co 
1. 80-07586/79-2887 

2.17- 031-20776-0000 
3:103-000-000 

4. Sun Oil Company (Delaware) 

5. GR PXY IVES SU Williams ET AL #6-2 

6. Grogan 

7. DeSoto LA 

8. 26.0 million cubic feet 

9. November 23,1979 

10. Tennessee Gas Pipeline Co 
1. 80-07587/79-2890 

2.17- 101-21042-0000 

3. 103-000-000 

4. Amoco Production Company 

5. Laws Realty Co Inc No 74-D 

6. Charenton Field 

7. St Mary LA 

8. 69.0 million cubic feet 

9. November 23.1979 

10. Texas Gas Transmission Corp 
1. 80-07588/79-2889 

2.17-101-21042-0000 
3.103-000-000 

4. Amoco Production Company 

5. Laws Realty Co Inc #74 

6. Charenton 
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7. St Mary LA 

8.35.0 million cubic feet 

9. November 23.1979 

10. Texas Gas Transmission Corp 
1. 80-07589/79-2888 

2.17- 047-20513-0000 
3.103-000-000 

4. Shell Oil Company 

5. Wilbert No 247 
a White Castle 

7. Iberville LA 

8. 40.0 million cubic feet 

9. November 23,1979 

10. Florida Gas Transmission Co 
1. 80-07590/79-2710 

2. 17- 111-00000-0000 

3. 108-000-000 

4. Ashland Exploration Inc 

5. Frost Lumber IND No F7 

6. Monroe 

7. Union LA 

8. 2.1 million cubic feet 

9. November 23.1979 

10. Southern Natural Gas Company 
l. 80-07591/79-2805 

2. 17- 049-20111-0000 
3. 102-000-000 

4. Triton Oil 8 Gas Corp 

5. L James SUF Willamette IND 1 

8. Clay 

7. Jackson Parish LA 

8. 640.0 million cubic feet 

9. November 23.1979 

10. United Gas Pipe Line Company 
1. 80-07592/79-2842 

2. 17- 111-01173-0000 

3. 108-000-000 

4. Gas Transportation Corp 

5. Waldrop #2 

6. Monroe 

7. Union LA 

8. 1.8 million cubic feet 

9. November 23,1979 

10. Gas Transportation Corp 
1. 80-07593/79-2810 

2. 17- 073-20757-0000 

3. 108-000-000 

4. Gas Transportation Corp 

5. Grant D #9 
0. Monroe 

7. Ouachita LA 

8.8.7 million cubic feet 

9. November 23,1979 

10. P & G Gathering Systems 
1. 80-07594/79-2843 

2. 17- 073-21014-0000 

3. 108-000-000 

4. Gas Transportation Corp 

5. Grant BK #1 

6. Monroe 

7. Ouachita LA 

8.12.7 million cubic feet 

9. November 23.1979 

10. P & G Gathering Systems 
1. 80-07595/79-2844 

2. 17- 073-21015-0000 

3. 108-000-000 

4. Gas Transportation Corp 

5. Grant BK #2 

6. Monroe 

7. Ouachita LA 

8. 12.0 million cubic feet 

9. November 23,1979 

10. P & G Gathering Systems Inc 
1. 80-07590/79-2845 


2. 17-073-21010-0000 

3.108-000-000 

4. Gas Transportation Corp 

5. Grant BK #3 

8. Monroe 

7. Ouachita LA 

a 12.0 million cubic feet 

9. November 23,1979 

10. P & G Gathering Systems 
1. 80-07597/79-2840 

2.17- 073-21029-0000 
3.100-000-000 

4. Gas Transportation Corp 

5. Grant BK #4 

8. Monroe 

7. Ouachita LA 

8.12.0 million cubic feet 

9. November 23,1979 

10. P & G Gathering Systems 
1. 80-07598/79-2847 

2.17- 111-01020-0000 

3.108-000-000 

4. Gas Transportation Corp 

5. Waldrop #1 

6. Monroe 

7. Union LA 

6. 2.5 million cubic feet 

9. November 23.1979 

10. Gas Transportation corp 
1. 80-07599/79-2848 

2.17- 073-20939-0000 

3.108-000-000 

4. RJW Operations « 

6. Crccsent #1 

8. Monroe 

7. Ouachita LA 

a 2.8 million cubic feet 

9. November 23.1979 

10. Gas Transportation Corporation 
1. 80-07600/79-2849 

2.17- 073-20940-0000 

3.108-000-000 

4. RJW Operations 

5. Crescent #2 

6. Monroe 

7. Ouachita LA 

6. 3.0 million cubic feet 

9. November 23,1979 

10. Gas Transportation Corporation 
1. 80-07601/79-2850 

2.17- 111-20965-0000 

3.108-000-000 

4. Panola Energy Corp 

5. Navarro #1 

6. Monroe 

7. Union LA 

8.7.2 million cubic feet 

9. November 23.1979 

10. International Minerals Corp 
1. 80-07602/79-2851 

2.17- 111-21327-0000 

3.108-000-000 

4. Alan D Calderon 

5. HSA #5 

6. Monroe 

7. Union LA 

8.18.1 million cubic feet 

9. November 23,1979 

10. International Minerals Corp 
1. 80-07603/79-2852 

2.17- 111-21325-0000 

3.108-000-000 

4. Alan D Calderon 

5. HSA #4 

8. Monroe 


7. Union LA 

8.18.1 million cubic feet 

9. November 23.1979 

10. International Minerals Corp 
1. 80-07604/79-2853 

2.17- 111-21249-0000 
3.108-000-000 

4. Alan D Calderon 

5. HSA #3 

6. Monroe 

7. Union LA 

8.11.3 million cubic feet 

9. November 23,1979 

10. International Minerals Corp 
1. 80-07605/79-2854 

2.17- 111-21202-0000 
3.108-000-000 

4. Alan D Calderon 

5. HSA #2 

8. Monroe 
7. Union LA 

8.18.5 million cubic feet 

9. November 23,1979 

10. International Minerals Corp 
1. 80-07806/79-2855 

2.17- 111-21207-0000 
3.106-000-000 

4. Alan D Calderon 

5. HSA #1 

6. Monroe 

7. Union LA 

8.11.0 million cubic feet 

9. November 23.1979 

10. International Minerals Corp 
1. 80-07607/79-2858 

2.17- 111-20539-0000 
3.108-000-000 

4. Panola Energy Corp 

5. Exxon Arco #1 

6. Monroe 

7. Union LA 

8.10.0 million cubic feet 

9. November 23,1979 

10. Gas Transportation Corp 
1. 80-07608/79-2857 

2.17- 111-20540-0000 
3.108-000-000 

4. Panola Energy Corp 

5. Exxon Arco #2 

6. Monroe 

7. Union LA 

8. 7.2 million cubic feet 

9. November 23,1979 

10. Gas Transportation Corp 
1. 89-07609/79-2858 

2.17- 111-20664-0000 
3.108-000-000 

4. Panola Energy Corp 

5. Exxon Arco #1 

6. Monroe 

7. Union LA 

8.11.0 million cubic feet 

9. November 23.1979 

10. Gas Transportation Corp 

Montana Board of Oil and Gas Conservation 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Weil name 

6. Field or OCS area name 

7. County. State or block No. 

6. Estimated annual volume 
9. Date received at FERC 
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10. Purchaser(s) 

1. 80-07530/10-29-275 

2. 25-071-21814-0000 
3.103 000 000 

4. Odessa Natural Corporation 

5. 30 36 32 

6. Whitewater 

7. Phillips. MT 

8. 36.5 million cubic feet 

9. November 23.1979 

10. Kansas-Nebraska Gas Co 

1. 80-07531/10-79-274 

2. 25-071-21615-0000 
3.103 000 000 

4. Odessa Natural Corporation 

5. 31 36 32 

6. Whitewater 

7. Phillips, MT 

8. 5.5 million cubic feet 

9. November 23,1979 

10. Kansas-Nebraska Gas Company Inc 

1. 80-07532/7-79-224 

2. 25-071-21568-0000 
3.108 000 000 

4. Midlands Gas Corporation 
5.1771 1-1771 R Anderson 

6. Bowdoin 

7. Phillips. MT 

8.10.0 million cubic feet 

9. November 23.1979 

10. Kansas-Nebraska Gas Co Inc 

1. 80-07610/7-29-229 

2. 25-071-21553-0000 
3.108 000 000 

4. Midlands Gas Corporation 
5.14701.14 Laroche-Harrison 

6. Bowdoin 

7. Phillips. MT 

8. 21.0 million cubic feet 

9. November 26,1979 

10. Kansas-Nebraska Gas Co Inc 

1. 80-07611/7-79-233 

2. 25-071-21226-0000 
3.103 000 000 

4. Midlands Gas Corporation 

5. 2942-1 

6. Bowdoin 

7. Phillips. MT 

8.18.0 million cubic feet 

9. November 26.1979 

10. Kansas-Nebraska Gas Co Inc 

1. 80-07612/7-79-232 

2. 25-071-21323-0000 
3.108 000 000 

4 . Midlands Gas Corporation 

5. 2342-1 

6. Bowdoin 

7. Phillips. MT 

8.16.0 million cubic feet 

9. November 26,1979 

10. Kansas-Nebraska Gas Co Inc 

New York Department of Environmental 
Conservation, Bureau of Mineral Resources 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4 . Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser^) 

1. 80-07746/2 


2. 31-009-13609-0000 

3.103 000 000 

4. P&S Drilling Inc 

5. Scneggenburger #1 

6. Skinner Hollow 

7. Cattaraugus, NY 

8.1.5 million cubic feet 

9. November 27,1979 

10. National Fuel Gas Supply Corp 

1. 80-07747/58 

2. 31-013-13222-0000 

3.103 000 000 

4. Envirogas Inc 

5. Wakeley #2 

6. Lakeshore 

7. Chautauqua, NY 

8.18.0 million cubic feet 

9. November 27.1979 

10. National Fuel Gas Supply Corp 

1. 80-07748/56 

2. 31-013-12842-0000 

3.103 000 000 

4. Envirogas Inc 

5. Thorpe #1 

6. Lakeshore 

7. Chautauqua, NY 

8.18.0 million cubic feet 

9. November 27.1979 

10. National Fuel Gas Supply Corp 

1. 80-07749/52 

2. 31-013-12951-0000 

3.103 000 000 

4 . Envirogas Inc 

5. Taylor #1 

6. Lakeshore 

7. Chautauqua, NY 

8.18.0 million cubic feet 

9. November 27.1979 

10. National Fuel Gas Supply Corp 

1. 80-07750/51 

2. 31-013-12825-0000 

3.103 000 000 

4 . Envirogas Inc 

5. Roman #1 

8. Lakeshore 

7. Chautauqua, NY 
8.18.0 million cubic feet 

9. November 27,1979 

10. National Fuel Gas Supply Corp 

1. 80-07751/47 

2. 31-013-12953-0000 

3.103 000 000 

4. Envirogas Inc 

5. McCutcheon #2 

6. Lakeshore 

7. Chautauqua, NY 

8.18.0 million cubic feet 

9. November 27,1979 

10. National Fuel Gas Supply Corp 

1. 80-07752/45 

2. 31-013-12917-0000 

3. 103 000 000 

4 . Envirogas Inc 

5. Mason #2 

6. Lakeshore 

7. Chautauqua. NY 

8.18.0 million cubic feet 

9. November 27,1979 

10. National Fuel Gas Supply Corp 

1. 80-07753/41 

2. 31-013-13219-0000 

3.103 000 000 

4 . Envirogas Inc 

5. Jones #1 

6. Lakeshore 


7. Chautauqua, NY 
8.18.0 million cubic feet 

9. November 27,1979 

10. National Fuel Gas Supply Corp 

1. 80-07754/40 

2. 31-013-12871-0000 

3.103 000 000 

4. Envirogas Inc 

5. Franklin #1 

6. Lakeshore 

7. Chautauqua, NY 

8.18.0 million cubic feet 

9. November 27,1979 

10. National Fuel Gas Supply Corp 

1. 80-07755/37 

2. 31-013-12774-0000 

3.103 000 000 

4. Envirogas Inc 

5. Eggert #1 

6. Lakeshore 

7. Chautauqua, NY 

8.18.0 million cubic feet 

9. November 27.1979 

10. National Fuel Gas Supply Corp 

1. 80-07756/35 

2. 31-013-13121-0000 

3.103 000 000 

4. Envirogas Inc 

5. Cochrane Farms Inc *5 

6. Lakeshore 

7. Chautauqua. NY 

8.18.0 million cubic feet 

9. November 27,1979 

10. National Fuel Gas Supply Corp 

1. 80-07757/31 

2. 31-013-13021-0000 

3.103 000 000 

4. Envirogas Inc 

5. Cochrane Farms Inc #1 

6. Lakeshore 

7. Chautauqua, NY 

8.18.0 million cubic feet 

9. November 27,1979 

10. National Fuel Gas Supply Corp 

Oklahoma Corporation Commission 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well Name 

6. Field or OCS Area Name 

7. County, state or Block No. 

8. Estimated annual volume 

9. Date Received at FERC 

10. Purchaser(s) 

1. 80-0733/ 00833 

2. 35-129-20316-0000 

3. 103 000 000 

4. El Paso Natural Gas Company 

5. Berry #3 

6. Cheyenne West 

7. Roger Mills, OK 

8. 2400.0 million cubic feet 

9. November 23.1979 

10. El Paso Natural Gas Company 

1. 80-07534/00637 

2. 35-121-20549-000 

3.103 000 000 

4. Supron Energy Corporation 

5. Turney 1-31 

6. ATOKA A 

7. Pittsburg OK 

8. 700.0 million cubic feet 

9. November 23,1979 
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10. Arkansas Louisiana Gas Company 
1.80-07535/00756 

2.35- 007-21580-0000 

3.108 000 000 

4. Natural Gas Anadarko Inc 

5. Humphrey #1-31 

6 . 

7. Beaver OK 

8.150.0 million cubic feet 

9. November 23,1979 

10. Northern Natural Gas Company 

1. 80-07536/00698 

2.35- 093-20441-0000 

3.108 000 000 

4. Petro Lewis Corporation 

5. Wheeler Unit 6-1 

8. Sooner Trend 

7. Major OK 

8.8.4 million cubic feet 

9. November 23,1979 

10. Partnership Properties Co 

1. 80-07537/00696 

2. 35-047-00000-0000 

3.108 000 000 

4. Petro Lewis Corporation 

5. Emma 25-1 

6. Sooner Trend 

7. Garfield OK 

8.8.3 million cubic feet 

9. November 23,1979 

10. Partnership Properties Co 
1. 80-07538/00695 

2.35- 047-00000-0000 

3.108 000 000 

4. Petro Lewis Corporation 

5. Bingham 21-1 

6. Sooner Trend 

7. Garfield OK 

8.17.5 million cubic feet 

9. November 23.1979 

10. Partnership Properties Co 

1. 80-07539/00674 

2. 35-073-00000-0000 

3.108 000 000 

4. Petro Lewis Corporation 

5. Violet 22-1 

6. Sooner Trend 

7. Kingfisher OK 

8.11.3 million cubic feet 

9. November 23,1979 

10. Partnership Properties Co 

1. 80-07540/00672 

2. 35-073-00000-0000 

3. 108 000 000 

4. Petro Lewis Corporation 

5. Thrasher 2-1 

8. Sooner Trend 
7. Kingfisher OK 

8.1.7 million cubic feet 

9. November 23,1979 

10. Partner Properties Co 

1. 80-07541/00653 

2. 35-051-20723-0000 

3.103 000 000 

4. An-Son Corporation 

5. Seig #1 

6. Seig #1 

7. Grady OK 

8. 365.0 million cubic feet 
9 November 23.1979 

10. Mississippi River Trans Corp 

1. 80-07542/00634 

2. 35-007-21489-000 

3.103 000 000 


4. Mewboume Oil Company 

5. Davis #2 ID #53330-1 

6. Como (Tonkawa) 

7. Beaver OK 

8.60.0 million cubic feet 

9. November 23,1979 

10. Phillips Petroleum Company 

1. 80-07543/00632 

2. 35-007-21378-0000 

3.103 000 000 

4. Mewboume Oil company 

5. Davis #1 ID #53330 

6. Como (Tonkawa) 

7. Beaver OK 

8.48.0 million cubic feet 

9. November 23,1979 

10. Phillips Petroleum Company 

1. 80-07544/00631 

2. 35-007-21377-0000 

3.103 000 000 

4. Mewboume Oil Company 

5. Mehnert #1 ID #53258 

6. Como (Tonkawa) 

7. Beaver OK 

8.48.0 million cubic feet 

9. November 23.1979 

10. Phillips Petroleum Company 

1. 80-07545/00382 

2. 35-139-21020-0000 

3.103 000 000 

4. Anadarko Production Co 

5. Borchers A No 2 

6. South Hough (Cherokee) 

7. Texas OK 

8. 3.0 million cubic feet 

9. November 23,1979 

10. Phillips Petroleum Co 

1. 80-07546/00943 

2. 35-025-35341-0000 

3.108 000 000 

4. Texaco Inc 

5. Wesley Hawkins Unit No 1 

8. Griggs 

7. Cimarron OK 

8. 3.3 million cubic feet 

9. November 23.1979 

10. Transwestem Pipeline Co 

1. 80-07548/00577 

2. 35-047-0000-0000 

3. 108 000 000 

4. Ladd Petroleum Corporation 

5. Mitchell 

6. N E Enid 

7. Garfield OK 

8.9.7 million cubic feet 

9. November 23.1979 

10. Cities Service Gas Co 

1. 80-07549/00582 

2. 35-093-00000-0000 

3.108 000 000 

4. Ladd Petroleum Corporation 

5. Hays (H-23) #2 

6. Ringwood 

7. Major OK 

8.16.7 million cubic feet 

9. November 23.1979 

10. Oklahoma Natural Gas Gathering 

1. 80-07550/00913 

2. 35-059-20668-0000 

3.103 000 000 

4. Cimarron Petroleum Corporation 

5. Woolfolk No CPC 76-2 

6. Lovedale 

7. Harper OK 

8. 22.5 million cubic feet 


9. November 23.1979 

10. Michigan Wisconsin Pipeline Company 

1. 80-07551/00885 

2. 35-047-21633-0000 

3.103 000 000 

4. Champlin Petroleum Campany 

5. Malen Smith #3 

6. N E Enid 

7. Garfield OK 

8.120.0 million cubic feet 

9. November 23,1979 

10. Union Texas Petroleum 

1. 80-07552/00880 

2. 35-047-21407-0000 

3.103 000 000 

4. Champlin Petroleum Company 

5. M C Younger #8 

6. Waukomis 

7. Garfield OK 

8.120.0 million cubic feet 

9. November 23.1979 

10. Union Texas Petroleum 
1. 86-07553/00575 

2.35- 047-00006-0000 

3.108 000 000 

4. Ladd Petroleum Corporation 

5. Hutcheson 

6. N E Enid 

7. Garfield OK 

8.13.6 million cubic feet 

9. November 23,1979 

10. Cities Service Gas Co 
1. 80-07554/01112 

2.35- 103-00000-0000 

3.108 000 000 

4. Austin & Austin 

5. Bolay #1 OTC 103-31706 

6. North Orlando 

7. Noble OK 

8.17.3 million cubic feet 

9. November 23,1978 

10. Aminoil USA Inc 

1. 86-07555/01111 

2. 35-103-00006-0000 

3.108 000 000 

4. Austin 8 Austin 

5. McCoy #1 OTC 103-31711 

6. Lucien 

7. Noble OK 

8.13.1 million cubic feet 

9. November 23.1979 

10. Aminoil USA Inc 

1. 86-07556/01105 

2. 35-083-00006-0000 

3.108 000 000 

4. Austin & Austin 

5. Kindschi #1 

6. Lucien 

7. Logan OK 

8. 6.2 million cubic feet 

9. November 23,1979 

10. Aminoil USA Inc 

1. 86-07557/00879 

2. 35-047-21408-0000 

3.103 000 000 

4. Champlin Petroleum Company 

5. M C Younger #5 

8. Waukomis 
7. Garfield OK 

8.120.0 million cubic feet 

9. November 23,1979 

10. Union Texas Petroleum 

1. 80-07705/00586 

2. 35-047-00006-0000 
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3.108 000 000 

4 . Ladd Petroleum Corporation 

5. Lemke 

6. N E Enid 

7. Garfield OK 

8. 3.8 million cubic feet 

9. November 27,1979 

10. Cities Service Gas Co 

1. 80-07706/00064 

2. 35-003-20551-0000 

3.103 000 000 

4. Union Texas Petroleum 

5. Ford B~2 

6. Chaney Dell E Sec 36 T24N R12W 

7. Alfalfa OK 

8.19.0 million cubic feet 

9. November 27,1979 

10. Panhandle Eastern Pipeline Co 

1. 80-07707/00921 

2. 35-059-20899-0000 

3.103 000 000 

4. Cimarron Petroleum Corporation 

5. Miller CPC No 95 

6. North Lovedale 

7. Harper OK 

8. 270.0 million cubic feet 

9. November 27,1979 

10. Michigan Wisconsin Pipeline Co 
1. 80-07708/00970 
2.35-007-00000-0000 

3.103 000 000 

4. Marlin Oil Corporation 

5. No 1 Barby 

6. Mocane-Lavem 

7. Beaver OK 

8. 288.0 million cubic feet 

9. November 27,1979 

10. El Paso Natural Gas Company 

1. 80-07709/00971 

2. 35-007-214444-0000 

3.103 000 000 

4. Marlin Oil Corporation 

5. #1 Stallings 

6. Mocane-Laveme 

7. Beaver OK 

8. 60.0 million cubic feet 

9. November 27,1979 

10. El Paso Natural Gas Company 

1. 80-07710/00900 

2. 35-093-21514-000 

3.103 000 000 

4. Champlin Petroleum Company 

5. Adkisson #2 

6. E. Chaney Dell 

7. Major OK 

8. 45.0 million cubic feet 

9. November 27.1979 

10. Union Texas Petroleum 

1. 80-07711/00898 

2. 35-093-21361-000 

3.103 000 000 

4. Champlin Petroleum Company 

5. C C Leierer A #2 

6. E. Chaney Dell 

7. Major OK 

8. 20.0 million cubic feet 

9. November 27 1979 

10. Champlin Petroleum Co (Enid Plant) 

1. 80-07712/00969 

2. 35-007-21374-000 

3.103 000 000 

4. Arco Oil and Gas Company 

5. Otto Barby Gas Unit No 2 

6. Mocane 

7. Beaver County OK 


8.182.5 million cubic feet 

9. November 27,1979 

10. Colorado Interstate Gas Company 

1. 80-07713/00918 

2. 35-059-20745-000 

3.103 000 000 

4. Tenneco Oil Company 

5. Howard 4-12 

6. Selman East 

7. Harper OK 

8.18.3 million cubic feet 

9. November 29.1979 

10. Delhi Gas Pipeline Corp 

1. 80-07714/01169 

2. 35-151-35301-000 

3.108 000 000 

4 . Texaco Inc 

5. Perry Fuls Unit #1 

6. Waynoka NE 

7. Woods OK 

8.15.0 million cubic feet 

9. November 27,1979 

10. Cities Service Gas Company 

1. 80-07715/01008 

2. 35-007-35498-0000 

3.108 000 000 

4. Texaco Inc 

5. McFarland Unit No 1 

6. Mocane-Laveme 

7. Beaver OK 

8.12.4 million cubic feet 

9. November 27,1979 

10. Colorado Interstate Gas Company 

1. 80-07716/00938 

2. 35-139-00000-0000 

3.108 000 000 

4. Texaco Inc 

5. Steffen Unit No 1 

6. Guymon-Hugoton 

7. Texas OK 

8.15.0 million cubic feet 

9. November 27.1979 

10. Kansas-Nebraska Gas Co Inc 

1. 80-07717/00899 

2. 35-003-20636-0000 

3.103 000 000 

4. Champlin Petroleum Company 

5. Ross Le Crone #2 

6. E. Chaney Dell 

7. Alfalfa OK 

8.15.0 million cubic feet 

9. November 27,1979 

10. Champlin Petroleum Co (Enid Plant) 

1. 80-07718/01060 

2. 35-049-00000-0000 

3.108 000 000 

4. Texaco Inc 

5. Bolles-Osbome Comm No 1 

6. Golden Trend 

7. Garvin OK 

8. 7.0 million cubic feet 

9. November 27,1979 

10. Lone Star Gas Company. Oklahoma 
Natural Gas Co 

1. 80-07719/01004 

2. 35-007-35500-0000 

3.108 000 000 

4. Texaco Inc 

5. McGee-Barby Unit No 1 

6. NE Greenough 

7. Beaver OK 

8.11.3 million cubic feet 

9. November 27,1979 

10. Panhandle Eastern Pipeline Co 
1. 80-07720/01005 


2. 35-007-35198-0000 

3.108 000 000 

4. Texaco Inc 

5. A Underwood Unit No 1 

6. Mocane 

7. Beaver OK 

8.11.3 million cubic feet 

9. November 27,1979 

10. Panhandle Eastern Pipeline Co 

1. 80-07721/01002 

2. 35-139-20400-0000 

3.108 000 000 

4. Texaco Inc 

5. Fred Swaim Unit No 1 

6. Lorena W 

7. Texas OK 

8.14.6 million cubic feet 

9. November 27,1979 

10. Natural Gas Pipeline Co of Amer 

1. 80-07722/00597 

2. 35047-00000-0000 

3.108 000 000 

4. Ladd Petroleum Corporation 

5. Randolph Hopwood #1 

6. NE Enid 

7. Garfield OK 

8. 8.2 million cubic feet 

9. November 27,1979 

10. Cities Service Gas Co 

1. 80-07723/00585 

2. 35-047-00000-0000 

3.108 000 000 

4. Ladd Petroleum Corporation 

5. Voth #1 

6. NE Enid 

7. Garfield OK 

8. 8.3 million cubic feet 

9. November 27.1979 

10. Cities Service Gas Co 

1. 80-07724/00576 

2. 35-047-21413-0000 

3.108 000 000 

4. Ladd Petroleum Corporation 

5. Behring #2 

6. Enid NE 

7. Garfield OK 

8.11.6 million cubic feet 

9. November 27,1979 

10. Cities Service Gas Company 

1. 80-07725/00595 

2. 35-047-00006-0000 

3.108 000 000 

4. Ladd Petroleum Corporation 

5. Roggow 

6. NE Enid 

7. Garfield OK 

8. 9.6 million cubic feet 

9. November 27,1979 

10. Cities Service Gas Co 

1. 80-07726/00593 

2. 35-047-00000-0000 

3.108 000 000 

4. Ladd Petroleum Corporation 

5. King #1 

8. NE Enid 

7. Garfield OK 

8.14.7 million cubic feet 

9. November 27,1979 

10. Cities Service Gas Co 

1. 80-07727/00584 

2. 35-093-00000-0000 

3.108 000 000 

4. Ladd Petroleum Corporation 

5. Boehs—G(K—4) 

6. Ringwood 
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7. Major OK 

8. 5.4 million cubic feet 

9. November 27,1979 

10. Oklahma Natural Gas Gathering 

1. 80-07547/00635 

2. 35-121-66613-0000 
3. 103 000 000 

4. Supron Energy Corporation 

5. Bigger 6-1 

6. Hartshorne and Basal Atoka 

7. Pittsburg TX 

8. 500.0 million cubic feet 

9. November 23,1979 

10. Arkansas Louisiana Gas Company 

West Virginia Department of Mines, Oil and 
Gas Division 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or BLock No. 

8. Estimated annual volume 

9. Date Received at FERC 

10. Purchasers) 

1. 00-07520 

2. 47-041-21628-0000 

3.108 000 000 

4. Seneca-Upshur Petroleum Co 

5. W J Barnes #2-B 

6. Collins Settlement 

7. Lewis WV 

8.2.0 million cubic feet 
9. November 23,1979 
10 Condolidated Gas Supply Corp 

1. 80-07521 

2. 47-097-21182-0000 

3.108 000 000 

4. Seneca-Upshur Petroleum Co 

5. WH Linger #1 

6. Banks 

7. Upshur WV 

8. 2.0 million cubic feet 

9. November 23.1979 

10. Consolidated Gas Supply Corporation 
1.80-07522 

2. 47-097-21200-0000 

3.108 000 000 

4. Seneca-Upshur Petroleum Co 

5. H A Underwood #1 

6. Banks 

7. Upshur WV 

8. 5.0 million cubic feet 

9. November 23,1979 

10. Consolidated Gas Supply Corporation 

1. 80-07523 

2. 47-097-21203-0000 

3.108 000 000 

4. Seneca-Upshur Petroleum Co 

5. H A Underwood #1 

6. Banks 

7. Upshur WV 

8. 2.0 million cubic feet 

9. November 23,1979 

10. Consolidated Gas Supply Corporation 

1. 80-07524 

2. 47-097-21452-0000 

3.108 000 000 

4. Seneca-Upshur Petroleum Co 

5. Arden Strader #1 

6. Banks 

7. Upshur WV 

8.1.0 million cubic feet 


9. November 23,1979 

10. Consolidated Gas Supply Corp 

1. 80-07525 

2. 47-097-21547-0000 
3.10§ 000 000 

4. Seneca-Upshur Petroleum Co 

5. J V Tenney #1 

6. Washington 

7. Upshur WV 

8. .5 million cubic feet 

9. November 23.1979 

10. Equitable Gas Co 

1. 80-07526 

2. 47-097-21431-0000 

3.108 000 000 

4. Seneca-Upshur Petroleum Co 

5. Keith F Woody #1 

6. Washington 

7. Upshur WV 

8. 2.0 million cubic feet 

9. November 23,1979 

10. Equitable Gas Co 

1. 80-07527 

2. 47-043-21271-0000 

3. 108 000 000 

4. Lasco Production Co 

5. Well No 8374 

6. Laureihill 

7. Lincoln WV 

8. 2.5 million cubic feet 

9. November 23,1979 

10. Columbia Gas Transp Corp 

1. 80-07528 

2. 47-059-20806-0000 

3.108 000 000 

4. Lasco Production Co 

5. Miggo Well #1 

6. Harvey 

7. Mingo WV 

8. .0 million cubic feet 

9. November 23,1979 

10. Columbia Gas Trans Corp 

1. 80-07529 

2. 47-085-O3151-RED0 

3.108 000 000 

4. Perkins Oil & Gas Inc. 

5. John (O B) Poole Well 4337 

6. Buck Run 

7. Ritchie, WV 

8. 6.0 million cubic feet 

9. November 23,1979 

10. Equitable Gas 

1. 80-07630 

2. 47-085-22118-0000 

3.108 000 000 

4. C H C Natural Gas Company 

5. C H C Natural Gas Co No 1 

6. Murphy District 

7. Ritchie, WV 

8. .0 million cubic feet 

9. November 26,1979 

10. Consolidated Gas Supply Corporation 
Hope Natural Gas Company 

1. 89-076631 

2. 47-017-22220-0000 

3. 108 000 000 

4. Bluestone Oil & Gas Company 

5. Bluestone Oil & Gas Company 

6. Southwest District 

7. Doddridge, WV 

8.10.0 million cubic feet 

9. November 26.1979 

10. Carnegie Natural Gas Company 
1. 80-07632 


2. 47-039-02461-0000 

3.108 000 000 

4. Bruce W Hunt 

5. Radford & Frame Well No 1 

6. Elk District 

7. Kanawha. WV 

8. 3.3 million cubic feet 

9. November 26,1979 

10. Columbia Gas Transmission Corp. 

1. 80-07633 

2. 47-005-00416-D000 

3.108 000 000 

4. Cameron Oil & Gas Company 

5. Smoot No. 2 

6. Smoot No. 2 

7. Boone, WV 

8.1.4 million cubic feet 

9. November 26.1979 

10. Consolidated Gas Supply 

1. 80-07634 

2. 47-O85-20308-DD00 

3.108 000 000 

4. Jones Farm Oil & Gas Company 

5. Jones Farm No 1 

6. Murphy District 

7. Ritchie. WV 

8. 4.5 million cubic feet 

9. November 26,1979 

10. Consolidated Gas Supply Corporation 

1. 80-07635 

2. 47-015-00635-0000 

3.108 000 000 

4. James W Reed 

5. Reed No 1 

6. Henry District 

7. Clay. WV 

8.1.5 million cubic feet 

9. November 26.1979 

10. Columbia Gas Transmission Corp 

1. 80-07636 

2. 47-017-O0225-R000 

3.108 000 000 

4. Cabrun Gas Company 

5. Cabrun Gas Company 

6. Central District 

7. Doddridge, WV 

8. 3.3 million cubic feet 

9. November 21.1979 

10. Consolidated Ga9 Supply Corporation 

1. 80-07637 

2. 47-017-02259-0000 

3.108 000 000 

4. W. Paul McCutchan Agent 

5. McCutchan No. 1 

6. New Milton 

7. Doddridge, WV 

8. 7.0 million cubic feet 

9. November 26,1979 

10. Consolidated Gas Supply Corporation 

1. 80-07638 

2. 47-085-23004-0000 

3.108 000 000 

4. Price Oil & Gas Company 

5. Price Oil & Gas Co No 1 

6. Union 

7. Ritchie, WV 

8. 3.5 million cubic feet 

9. November 26,1979 

10. Carnegie Natural Gas Company 

1. 80-07639 

2. 47-017-00539-0000 

3.108 000 000 

4. Sugar Gas Company 

5. Sugar Gas Well 

6. New Milton District 
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7. Doddridge, WV 

8. 5.0 million cubic feet 

9. November 28.1979 

10. Consolidated Gas Supply, Hope Natural 
Gas Company 

1. 80-07640 

2. 47-017-01005-0000 

3.108 000 000 

4. W Paul McCutchan Agent 

5. Gabbert No 2 

6. New Milton District 

7. Doddridge. WV 

8. 2.0 million cubic feet 

9. November 28.1979 

10. Consolidated Gas Supply Corporation 

1. 80-07641 

2. 47-017-00223-0000 

3.108 000 000 

4. Robert L Holland 

5. Bluestone No 2 

6. West Union District 

7. Doddridge, WV 

8. 9.4 million cubic feet 

9. November 26,1979 

10. Carnegie Natural Gas Company 

1. 80-07642 

2. 47-017-00242-000 

3.108 000 000 

4. Robert L Holland 

5. Bluestone No 3 

6. West Union 

7. Doddridge, WV 

8. 8.8 million cubic feet 

9. November 28,1979 

10. Carnegie Natural Gas Company 

1. 80-07643 

2. 47-017-00244-0000 

3.108 000 000 

4. Robert L Holland 

5. Bluestone No. 4 

6. West Union 

7. Doddridge, WV 

8. 7.0 million cubic feet 

9. November 26,1979 

10. Carnegie Natural Gas Company 

1.80- 07644 

2. 47-099-01334-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Mary G Davis 1-1125 

6. 

7. Wayne, WV 

8.1.4 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois, Inc. 

1. 80-07645 

2. 47-099-01278-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Hoard Baldwin 57-1095 

6. 

7. Wayne, WV 

8. 5.6 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois. Inc. 

1.80- 07646 

2. 47-099-01232-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Ethel Goode A 2-1058 

6 . 


7. Wayne, WV 

8. .4 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc., Huntington 

Alloys Inc., Libby-Owens Ford Co.. Owens- 
Illinois, Inc. * 

1. 80-07647 

2. 47-099-01247-0000 

3. 108 000 000 

4. Industrial Gas Corporation 

5. Lawrence Huff 2-1077 

6. 

7. Wayne. WV 

8. .8 million cubic feet 

9. November 28.1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois, Inc. 

1. 80-07648 

2. 47-099-01248-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Hoard Baldwin 55-1087 

6. 

7. Wayne, WV 

8. 2.9 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois. Inc. 

1. 80-07649 

2. 47-099-01259-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. F E Mathewson 14-1097 

0 . 

7. Wayne. WV 

8.19.6 million cubic feet * 

9. November 26.1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois. Inc. 

1.80- 07650 

2. 47-099-01260-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Marion Burgess C 2-1089 

6. 

7. Wayne, WV 

8. 6.0 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois. Inc. 

1. 80-07651 

2. 47-099-01273-0000 

3. 108 000 000 

4. Industrial Gas Corporation 

5. Hoard Baldwin 56-1094 

8. 

7. Wayne, WV 

8. 5.3 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co.. Owens- 
Illinois, Inc. 

1.80- 07652 

2. 47-099-01268-0000 

3. 108 000 000 

4. Industrial Gas Corporation 

5. M N Lester 3-1081 

6. 

7. Wayne. WV 

8. .4 million cubic feet 

9. November 26,1979 


10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois. Inc. 

1. 80-07653 

2. 47-099-01288-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Hoard Baldwin 59-1101 

6. 

7. Wayne. WV 

8. 2.4 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois, Inc. 

1.80-07654 
2. 47-099-01292-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Marian Burgess C 3-1102 

8. 

7. Wayne. WV 

8.10.5 million cubic feet 

9. November 28,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois, Inc. 

1. 80-07655 

2. 47-099-01261-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Rebecca Ferguson 2-1064 

6. 

7. Wayne, WV 

8. .7 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois. Inc. 

1. 80-07656 

2. 47-099-01362-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. J C Thompson 1-1146 

6 . 

7. Wayne, WV 

8. 5.7 million cubic feet 

9. November 26.1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois. Inc. 

1. 80-07657 

2. 47-099-01387-0000 

3. 108 000 000 

4. Industrial Gas Corporation 

5. Marian Burgess C 7-1156 

6. 

7. Wayne, WV 

8. 2.5 million cubic feet 

9. November 26.1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois, Inc. 

1. 80-07658 

2. 47-099-01335-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. C C Davis 1-1124 

6. 

7. Wayne, WV 

8. 2.7 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois, Inc. 





Federal Register / Vol. 45, No. 15 / Tuesday, January 22. 1980 / Notices 


4437 


1. 80-07659 

2. 47-099-01337-0000 

3. 108 000 000 

4. Industrial Gas Corporation 

5. Wilson Coal Land Co. 82-1112 

8. 

7. Wayne, WV 

8. 5.8 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Ubby-Owens Ford Co.. Owens- 
Illinois. Inc. 

1. 80-07660 

2. 47-099-01341-0000 

3. 108 000 000 

4 Industrial Gas Corporation 

5. Hoard Baldwin 61-1127 

6 . 

7. Wayne, WV 

8. 3.0 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois, Inc. 

1.80- 07661 

2. 47-099-01351-0000 

3. 108 000 000 

4. Industrial Gas Corporation 

5. Mary G Davis 2-1126 

6. 

7. Wayne, WV 

8. 3.2 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois, Inc. 

1.80- 07662 

2. 47-099-01321-0000 

3. 108 000 000 

4. Industrial Gas Corporation 

5. Wilson Coal Land Co. 81-1111 

6 . 

7. Wayne. WV 

8.8.4 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois, Inc. 

1.80- 07663 

2. 47-017-00266-0000 
3.100 000 000 

4. W Paul McCutchan Agent 

5. Gabbert No. 1 

6. New Milton District 

7. Doddridge. WV 

8.3.0 million cubic feet 
9. November 26.1979 

10 Consolidated Gas Supply Corporation 

1.80- 07664 

2. 47-017-00312-0000 

3.108 000 000 

4. H & H Oil Company 

5. H & H Oil Company 

6 West Union Magisterial 

7. Doddridge, WV 
8.3.0 million cubic feet 

9. November 26,1979 

10. Equitable Gas Company 

1.80- 07665 

2. 47-085-21520-0000 

3.108 000 000 

4. Lodge Oil & Gas Company 

5. !x>dge Oil & Gas Co No. 1 

6. Union District 

7. Ritchie, WV 


8.1.4 million cubic feet 

9. November 26,1979 

10. Carnegie Natural Gas Company 

1. 80-07666 

2. 47-085-23064-0000 

3.108 000 000 

4. Nima Natural Gas Company 

5. Nima Natural Gas Co No. 1 

6. Union District 

7. Ritchie, WV 

a 2.0 million cubic feet 

9. November 28,1979 

10. Carnegie Natural Gas Company 

1. 80-07667 

2. 47-017-00313-0000 

3.108 000 000 

4. Robert H Baker Agent 

5. Goldie F Wallace #1 

6. West Union Corporation 

7. Doddridge, WV 

8. 2.0 million cubic feet 

9. November 26,1979 

10. Equitable Gas Company 

1.80- 07668 

2. 47-017-02137-0000 

3.108 000 000 

4. Robert H Baker Agent 

5. Baker No. 1 (DG No. 3) 

6. Union District 

7. Ritchie. WV 

8. 2.0 million cubic feet 

9. November 26,1979 

10. Carnegie Nat Gas Company 

1.80- 07669 

2. 47-001-00749-0000 

3.108 000 000 

4.1 & J Enterprises Inc. 

5. B-6 F-61714 Bar-749 

6. Union 

7. Barbour, WV 

8.1.0 million cubic feet 

9. November 26,1979 

10. Consolidated Gas Supply Corp 

1. 80-07670 

2. 47-001-00754-0000 

3.108 000 000 

4.1 & I Enterprises Inc. 

5. B-15 F-61820 Bar-754 

6. Union 

7. Barbour, WV 

8. 6.0 million cubic feet 

9. November 26,1979 

10. Consolidated Gas Supply Corp 

1. 80-07671 

2. 47-099-01219-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Hoard Baldwin 53-1084 

6 . 

7. Wayne. WV 

8. 3.0 million cubic feet 

9. November 28,1979 

10. Houdaille Industries Inc.. Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois, Inc. 

1. 80-07672 

2. 47-051-00661-0000 

3. 108 000 000 

4. Tri-County Oil & Gas Inc. 

5. Maley & Newman No. 1 

6. Liberty Dist 

7. Marshall. WV 

8. 6.4 million cubic feet 

9. November 26.1979 

10. Carnegie Natural Gas Co 


1. 80-07673 

2. 47-099-01150-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. M N Lester 2-1054 

6 . 

7. Wayne, WV 

8. .9 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc,. Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois. Inc. 

1. 80-07674 

2. 47-099-01167-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. B Asbury A 3-1033 

8. 

7. Wayne, WV 

8. .6 million cubic feet 

9. November 26.1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co.. Owens- 
Illinois, Inc. 

1. 80-07675 

2. 47-099-01171-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. H Lester 1-1057 

6 . 

7. Wayne. WV 

8.1.4 million cubic feet 

9. November 26.1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois. Inc. 

1. 80-07676 

2. 47-099-01202-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. G W Workman 8-1044 

8. 

7. Wayne, WV 

8.1.7 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co.. Owens- 
Illinois, Inc. 

1. 80-07677 

2. 47-099-01207-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. O Ferguson A 1-1059 

6 . 

7. Wayne, WV 

8. .6 million cubic feet 

9. November 28,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois, Inc. 

1. 80-07678 

2. 47-099-01218-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Marion Burgess C1-1068 

6. 

7. Wayne, WV 

8. .0 million cubic feet 

9. November 26.1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois. Inc. 

1.80-07679 
2. 47-099-01148-0000 
3.106 000 000 
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4 . Industrial Gas Corporation 

5. Leach-Lycans 2-1056 

6 . 

7. Wayne, WV 

8. .3 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co.. Owens- 
Illinois, Inc. 

1. 80-07680 

2. 47-099-01143-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Lawrence Huff 1-1053 

6 . 

7. Wayne, WV 

8.1.0 million cubic feet 

9. November 26.1979 

10. Houdaille Industries Inc., Huntington 
Alloys Inc., Libby-Owens Ford Co., Owens- 
Illinois, Inc. 

1.80- 07681 

2.47- 099-01084-0000 

3. 108 000 000 

4. Industrial Gas Corporation 

5. B Asbury B 1-1039 

6 . 

7. Wayne, WV 

8. .8 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc. Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

1.80- 07682 

2. 47-099-01087-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. M. Mathews 1-1043 

6 . 

7. Wayne. WV 

8. .9 million cubic feet 

9. November 26.1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co. Owens- 
Illinois Inc 

1.80- 07683 

2. 47-099-01101-0000 

3. 108 000 000 

4. Industrial Gas Corporation 

5. D Christian 1-1042 

6 . 

7. Wayne. WV 

8.1.2 million cubic feet 

9. November 26.1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

1.80- 07684 

2. 47-099-01119-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. B Asbury A 2-1032 

6 . 

7. Wayne, WV 

8. .6 million cubic feet 

9. November 26.1979 

10. Houdaille Industries Inc. Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

1.80- 07685 

2.47- 099-01120-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. B Asbury B 3-1040 

8 . 


7. Wayne. WV 

8. .5 million cubic feet 

9. November 26.1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co. Owens- 
Illinois Inc 

1.80- 07688 

2. 47-099-01135-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. B Asbury A 4-1051 

6 . 

7. Wayne, WV 

8. .6 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co. Owens- 
Illinois Inc 

1.80- 07687 

2. 47-099-01454-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. B Asbury C 1-1143 

6 . 

7. Wayne, WV 

8. 2.6 million cubic feet 

9. November 28,1979 

10. Gas Supply Corporation 

1. 80-07688 

2. 47-099-01548-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Wilson Coal Land Co 95-1221 

6 . 

7. Wayne, WV 

8.12.3 million cubic feet 

9. November 28,1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co. Owens- 
Illinois Inc 

1. 80-07680 

2. 47-105-00582-0000 
3.106 000 000 

4. Natural Gas Development Corp 

5. Hopkins #3 

6. Creston Field 

7. Wirt, WV 

8. 3.0 million cubic feet 

9. November 26,1979 

10. Cabot Corporation 

1. 80-07690 

2. 47-099-01019-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. G W Workman 6-1102 

6. 

7. Wayne. WV 

8.1.2 million cubic feet 

9. November 28,1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co. Owens- 
Illinois Inc 

1. 80-07691 

2. 47-099-01020-0000 

3.108 000 000 

4. Industrial Gas Corporation , 

5. Hoard Baldwin 49-1011 

6 . 

7. Wayne. WV 

8. 3.3 million cubic feet 

9. November 26.1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

1. 80-07692 


2. 47-099-01507-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Wilson Coal Land Co 94-1215 

6. 

7. Wayne, WV 

8. 2.8 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

1. 80-07693 

2. 47-099-01551-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Wilson Coal Land Co 97-1227 

6 . 

7. Wayne. WV 

8. 6.6 million cubic feet 

9. November 26.1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

1. 80-07694 

2.47-099-01508-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Wilson Coal Land Co 93-1214 

6 . 

7. Wayne, WV 

8. 3.6 million cubic feet 

9. November 26.1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

1. 80-07695 

2. 47-099-01550-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Wilson Coal Land Co 96-1220 

6 . 

7. Wayne. WV 

8.13.9 million cubic feet 

9. November 26.1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

1.80- 07696 

2. 47-099-01496-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Glen lohnson 1-1201 

6 . 

7. Wayne, WV 

8.13.2 million cubic feet 

9. November 26.1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

1.80- 07697 

2. 47-099-01495-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Wilson Coal Land Co 89-1200 

6 . 

7. Wayne, WV 

8. 3.8 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

1. 86-07698 

2. 47-099-01491-0000 

3.108 000 000 

4. Industrial Gas Corporation 
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5. Wilson Coal Land Co 88-1197 

6 . 

7. Wayne, WV 

8. 5.4 million cubic feet 

9. November 28,1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

1. 80-07699 

2. 47-099-01048-0000 

3. 108 000 000 

4. Industrial Gas Corporation 

5. M N Lester 1-1029 

6 . 

7. Wayne. WV 

8. .4 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

1. 80-07700 

2. 47-099-01417-0000 

3. 108 000 000 

4. Industrial Gas Corporation 

5. Hoard Baldwin 62-1128 

a 

7. Wayne. WV 

8. 3.0 million cubic feet 

9. November 28.1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

1.80-07701 

2. 47-099-01409-0000 

3. 108 000 000 

4. Industrial Gas Corporation 

5. R Unison 1-1157 

6 . 

7. Wayne. WV 

8.9.0 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co. Owens- 
Illinois Inc 

1. 80-07702 

2. 47-099-01488-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Wilson Coal Land Co 86-1195 

6 . 

7. Wayne, WV 

8. 9.5 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc. Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

1. 80-07703 

2. 47-099-01487-0000 

3.108 000 000 

4. Industrial Gas Corporation 

5. Wilson Coal Land Co 85-1194 

6 . 

7. Wayne. WV 

8.4.1 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

1. 80-07704 

2. 47-099-01471-0000 

3. 108 000 000 

4. Industrial Gas Corporation 

5. Wilson Coal Land Co 84-1193 

6 . 

7. Wayne, WV 


8. 4.4 million cubic feet 

9. November 26,1979 

10. Houdaille Industries Inc, Huntington 
Alloys Inc, Libby-Owens Ford Co, Owens- 
Illinois Inc 

U.S. Geological Survey, Metairie, La. 

1. Control Number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10 . Purchaser^) 

1. 80-07728/69-869 

2. 42-711-40331-0081-0 

3.102 000 000 

4. Marathon Oil Company 

5. High Is Blk A-279 #A-6 

6. High Island East Add South Ext 

7. A-279 

8. 800.0 million cubic feet 

9. November 27,1979 

10. United Gas Pipeline Co. Michigan 
Wisconsin Pipeline Company 

U.S. Geological Survey, Casper, Wyo. 

1. Control Number (FERC/State) 

2. API well number 

3. Section of NGPA 

4 . Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or Block No. 

8. Estimated annual volume 
0. Date received at FERC 
10. Purchasers) 

1. 80-07730/CC-821-9 

2. 05-045-06113-0000-0 

3.103 000 000 

4. Tipperary Oil and Gas Corp 

5. USA 4-24-E 

6. Unnamed (Soldier Canyon Unit) 

7. Garfield Co 

8. 30.0 million cubic feet 

9. November 27.1979 

10. Northwest Pipeline Corp 

1. 80-07731 /CC-826-9 

2. 05-103-08131-0000-0 

3.103 000 000 

4. Tipperary Oil and Gas Corp 

5. USA 1-8-C 

6. Unnamed 

7. Rio Blanco Co 

8. 60.0 million cubic feet 

9. November 27,1979 

10. Northwest Pipeline Corp 

1. 80-07743/CC-964-9 

2. 05-103-08111-0000-0 

3.102 000 000 

4. Coseka Resources (USA) Ltd 

5. Taiga Federal 20-M-15-4S-102W 

6. Thunder 

7. Rio Blanco Co 

8. 58.9 million cubic feet 

9. November 27,1979 

10. Northwest Pipeline Corp 

1. 80-07745/CC-963-9 

2. 05-103-08196-0000-0 

3.103 000 000 

4. Coseka Resources (USA) Ltd 

5. Taiga Federal l-R-22 


6. Thunder 

7. Rio Blanco Co 

8. 36.0 million cubic feet 

9. November 27,1979 

10. Northwest Pipeline Corp 

1. Control Number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10 . Purchaser!*) 

1. 80-07734/UC-913-9 

2. 43-047-30284-0000-0 

3.102 000 000 

4. Exxon Corporation 

5. Exxon No 1 Pine Spring Unit 

6. Wildcat 

7. Uintah. UT 

8. 91.0 million cubic feet 

9. November 27,1979 

10. Mesa Pipeline Company 

1. Control Number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchasers) 

1. 80-07729/W780-9 

2. 49-003-20486-0000-0 

3.103 000 000 

4. American Quasar Petroleum Co 

5. Dobie Creek 13-1 

6.1826 FSL & 1888 FEL13-49N-94W 

7. Big Horn Wy 

8. .0 million cubic feet 

9. November 27.1979 

10. Montana-Dakota Utilities 

1. 80-07732/W876-9 

2. 49-005-24901-0000-0 

3.103 000 000 

4.1 M Huber Corporation 
5. Federal No 29-1 
0. Little Thunder 
7. Campbell Wy 
8.160.0 million cubic feet 

9. November 27,1979 

10. McCulloch Gas Processing Corp 

1. 80-07733/W893-9 

2. 49-023-07359-0000-0 

3.108 000 000 

4. Belco Petroleum Corporation 

5. BNG 45-4 07359 

6. Big Piney—Labarge 

7. Lincoln Wy 

8. 4.0 million cubic feet 

9. November 27,1979 

10. Northwest Pipeline Corporation 

1. 80-07735/W914-9 

2. 49-005-25191-0000-0 

3.103 000 000 

4. UV Industries Inc 

5. UV Industries Inc Fed—Daly B #1 

6. Kitty Field 

7. Campbell Wy 

8.127.8 million cubic feet 

9. November 27,1979 

10 . 
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1. 80-07738/W92O-0 

2. 49-023-06031-0000-0 

3.108 000 000 

4 . Belco Petroleum Corporation 

5. Opal 3-9 06031 

6. Opal 

7. Lincoln Wy 

8. 6.0 million cubic feet 

9. November 27.1979 

10. FMC Corporation 

1. 80-07738/W940-9 

2. 49-009-21441-0000-0 

3.103 000 000 

4. Mitchell Energy Corporation 

5. Federal 1-26 N G W-0316151 B 

6. Mikes Draw 

7. Converse Wy 

8.10.0 million cubic feet 

9. November 27.1979 

10. McCulloch Gas Processing Corp 

1. 8O-07739/W921-9 

2. 49-009-21296-0000-0 

3.103 000 000 

4. Skyline Oil Company 

5. Deano #1-31 

6. Well Draw 

7. Converse Wy 

8. 23.9 million cubic feet 

9. November 27.1979 

10. Inexco Gasoline Plant 

1. 80-07740/ W'922-9 

2. 49-009-21296-0000-0 

3.103 000 000 

4. Skyline Oil Company 

5. Cheesbrough #23-1 

6. Mikes Draw 

7. Converse County Wy 

8. .0 million cubic feet 

9. November 27.1979 

10. Phillips Petroleum Company 

1. 8O-O7741/W939-0 

2. 49-009-21386-0000-0 

3.103 000 000 

4. Mitchell Energy Corporation 

5. Federal 2-27 J T W-316151-B 

6. Mikes Draw 

7. Converse Wy 

8. 6.0 million cubic feet 

9. November 27,1979 

10. McCulloch Gas Processing Corp 

1. 80-07742/W961-9 

2. 49-035-09330-0000-0 

3.108 000 000 

4 . Belco Petroleum Corporation 

5. BNG 89C-4 09330 

6. Big Piney—Labarge 

7. Sublette Wy 

8. 2.0 million cubic feet 

9. November 27,1979 

10. Northwest Pipeline Corp 
1. 80-07744/W962-9 
2.49-009-08904-0000-0 

3.108 000 000 

4 . Belco Petroleum Corporation 

5. Shawnee 6-13 08904 

6. Flat Top 

7. Converse Wy 

8. 8.0 million cubic feet 

9. November 27,1979 

10. Kansas-Nebraska Natural Gas Co 

1. 80-07737/W941-9 

2. 49-009-21421-0000-0 

3.103 000 000 

4. Mitchell Energy Corporation 

5. Federal 1-27 P L W-316151-B 


6. Mikes Draw 

7. Converse Wy 

8. 5.8 million cubic feet 

9. November 27.1979 

10. McColloch Gas Processing Corp 

Osage Agency, Bureau of Indian Affairs, 
Osage County, Okla. 

1. Control Number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purcha9er(s) 

1. 80-07613 

2. 35-113-00000-0000-0 

3.108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 489 

6 . 

7. Osage Ok 

8. 3.3 million cubic feet 

9. November 26,1979 

10. Cities Service Gas Co 

1. 80-07614 

2. 35-113-00000-0000-0 

3.108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 491 

6 . 

7. Osage Ok 

8. 3.3 million cubic feet 

9. November 20,1979 

10. Cities Service Gas Co 

1. 80-07615 

2. 35-113-00000-0000-0 

3.108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 503 

0 . 

7. Osage Ok 

8. 3.3 million cubic feet 

9. November 26.1979 

10. Cities Service Gas Co 

1. 80-07616 

2. 35-113-00000-0000-0 

3.108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 507 

6 . 

7. Osage Ok 

8.10.2 million cubic feet 

9. November 26,1979 

10. Cities Service Gas Co 

1. 80-07617 

2. 35-113-00000-0000-0 

3.108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 439 

6. 

7. Osage Ok 

8.1.4 million cubic feet 

9. November 28,1979 

10. Cities Service Gas Co 

1. 80-07618 

2. 35-113-00000-0000-0 

3.108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 472 

6. 

7. Osage Ok 


8.1.4 million cubic feet 

9. November 28,1979 

10. Cities Service Gas Co 

1. 80-07619 

2. 35-113-00000-0000-0 

3.108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 474 

6. 

7. Osage Ok 

8.1.4 million cubic feet 

9. November 26,1979 

10. Cities Service Gas Co 

1. 80-07620 

2. 35-113-00000-0000-0 

3.108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 505 

6 . 

7. Osage Ok 

8. 2.3 million cubic feet 

9. November 26,1979 

10. Cities Service Gas Co 

1. 80-07621 

2. 35-113-00000-0000-0 

3.108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 412 

6 . 

7. Osage Ok 

8.10.6 million cubic feet 

9. November 26,1979 

10. Cities Service Gas Co 

1. 80-07622 

2. 35-113-00000-0000-0 

3.108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 214 

8. 

7. Osage OK 

8. 3.6 million cubic feet 

9. November 26.1979 

10. Cities Service Gas Co 

1. 80-07623 

2. 35-113-00000-0000-0 

3.108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 289 

6. 

7. Osage OK 

8. 3.6 million cubic feet 

9. November 26,1979 

10. Cities Service Gas Co 

1. 80-07624 

2. 35-113-00000-0000-0 

3.108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 308 

6 . 

7. Osage OK 

8. 3.6 million cubic feet 

9. November 26.1979 

10. Cities Service Gas Co 

1. 80-07625 

2. 35-113-00000-0000-0 

3.108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 312 

6 . 

7. Osage OK 

8. 3.6 million cubic feet 

9. November 26,1979 

10. Cities Service Gas Co 
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1. 80-07628 

2. 35-113-00000-0000-0 

3.108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 317 

6. 

7. Osage OK 

8. 3.6 million cubic feet 

9. November 28,1979 

10. Cities Service Gas Co 

1. 80-07627 

2. 35-113-00000-0000-0 

3. 108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 321 

6 . 

7. Osage OK 

8. 3.6 million cubic feet 

9. November 26.1979 

10. Cities Service Gas Co 

1. 80-07628 

2. 35-113-00000-0000-0 

3.108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 380 

6 . 

7. Osage OK 

8. 3.6 million cubic feet 

9. November 28,1979 

10. Cities Service Gas Co 
1.80-07629 

2. 35-113-00000-0000-0 

3. 108 000 000 

4. Ajax Oil & Gas Corp Inc 

5. Osage Well 506 

6 . 

7. Osage OK 

8. 3.6 million cubic feet 

9. November 26,1979 

10. Cities Service Gas Co 

The applications for determination in 
these proceedings together with a copy 
or description of other materials in the 
record on which such determinations 
were made are available for inspection, 
except to the extent such material is 
treated as confidential under 18 CFR 
275.206, at the Commission’s Office of 
public information, room 1000, 825 North 
Capitol Street, N.E., Washington, D.C. 
20428, 

Persons objecting to any of these final 
determinations may. in accordance with 
18 CFR 275.203 and 18 CFR 275.204, file a 
protest with the Commission on or 
before February 6,1980. 

Please reference the FERC control 
number in all correspondence related to 
these determinations. 

Kenneth F. Plumb, 

Secretary. 

(FR Doc 80-1959 Filed 1-21-80; 8:45 *011 
BILLING CODE 6450-01-M 


[No. 1281 

Notice of Determinations by 
Jurisdictional Agencies Under the 
Natural Gas Policy Act of 1978 

January 11,1980. 

The Federal Energy Regulatory 
Commission received notices from the 


jurisdictional agencies listed below of 
determinations pursuant to 18 CFR 
274.104 and applicable to the indicated 
wells pursuant to the Natural Gas Policy 
Act of 1978. 

Ohio Department of Natural Resources, 
Division of Oil and Gas 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well Name 

6. Field or OCS area name 

7. County. State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser(s) 

1. 80-07758/07276 

2. 34-115-21518-0014 

3.108 000 000 

4. Ohio Production Corp 

5. Ethan Hall No. 1 

6 . 

7. Morgan. OH 

8. 8.0 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp., Ford 
Motor Co. 

1. 80-07759/07275 

2. 34-115-21400-0014 

3.108 000 000 

4. Ohio Production Corp. 

5. M & J Henderson No. 1 

6 . 

7. Morgan, OH 

8.11.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp„ Ford 
Motor Co. 

1.80-07760/07274 * 

2. 34-115-21401-0014 

3.108 000 000 

4. Ohio Production Corp. 

5. M & | Henderson No. 1 

8. 

7. Morgan. OH 

8.11.0 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp., Ford 
Motor Co. 

1. 80-07761/07273 

2. 34-115-21195-0014 

3.108 000 000 

4. Ohio Production Corp 

5. Harold Scott No. 2 

6. 

7. Morgan, OH 

8.16.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp., Ford 
Motor Co. 

1. 80-07762/07272 

2. 34-115-21414-0014 
3.106 000 000 

4. Ohio Production Corp. 

5. Stout Ray, Et A1 Unit No. 1 

6 . 

7. Morgan, OH 

8.10.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp.. Ford 
Motor Co. 


1. 80-07763/07215 

2. 34-155-21222-0014 
3.102 000 000 

4. Ohio Oil and Gas 

5. Benning No. 1 

6 . 

7. Trumbull, OH 

8. 20.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp. 

1. 80-07764/07214 

2. 34-155-20920-0014 
3.102 000 000 

4. Ohio Oil and Gas 

5. Moore 1 

6 . 

7. Trumbull, OH 

8. 20.0 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp. 

1. 80-07765/07213 

2. 34-155-20956-0014 
3.102 000 000 

4. Ohio Oil and Gas 

5. Clute 1 

6 . 

7. Trumbull. OH 

8. 25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp. 

1. 80-07766/07212 

2. 34-155-21083-0014 
3.102 000 000 

4. Ohio Oil and Gas 

5. Yungbluth No. 1 
0 . 

7. Trumbull, OH 

8. 25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp. 

1. 80-07767/07211 

2. 34-155-20909-0014 
3.102 000 000 

4. Ohio Oil and Gas 

5. Yungbluth No. 1 

6 . 

7. Trumbull, OH 

8. 20.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp. 

1. 80-07768/06824 

2. 34-155-20855-0014 
3.102 000 000 

4. Atlas Energy Group, Inc. 

5. J & G Jones No. 1—*0548 

6 . 

7. Trumbull, OH 

8. .0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp. 

1. 80-07769/06823 

2. 34-155-21052-0014 
3.102 000 000 

4. Atlas Energy Group, Inc. 

5. Caleb Jones No. 1—#0550 

6 . 

7. Trumbull, OH 

8. .0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp. 

1. 80-07770/06822 

2. 34-155-21051-0014 
3.102 000 000 

4. Atlas Energy Group, Inc. 

5. Dewitt No. 2—#0559 

6 . 
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7. Trumbull. OH 

8. .0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp. 

1. 80-07771/06821 

2. 34-155-20892-0014 

3.102 000 000 

4. Atlas Energy Group, Inc. 

5. Cortland Fuel & Supply No. 2—*0548 

6 . 

7. Trumbull. OH 

8. .0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp. 

1. 80-07772/06820 

2. 34-155-20884-0014 

3.102 000 000 

4. Atlas Energy Group, Inc. 

5. Cortland Fuel & Supply No. 1—*0547 

6 . 

7. Trumbull. OH 

8. .0 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp. 

1. 80-07773/06819 

2. 34-155-21023-0014 

3.102 000 000 

4. Atlas Energy Group, Inc. 

5. Boggs-Singer No. 1—*0554 

6 . 

7. Trumbull. OH 

8. .0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp. 

1. 80-07774/06818 

2. 34-155-21250-0014 

3.102 000 000 

4. Atlas Energy Group. Inc. 

5. Popowich Unit No. 1—*0581 

6 . 

7. Trumbull. OH 

8. .0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp. 

1. 80-07775/06817 

2. 34-155-21053-0014 

3.102 000 000 

4. Atlas Energy Group, Inc. 

5. J & G Jones No. 2—*0561 

6 . 

7. Trumbull, OH 

8. .0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp. 

1. 80-07776/06810 

2. 34-155-21172-0014 

3.102 000 000 

4. Atlas Energy Group. Inc. 

5. Allegret Unit No. 1—*0551 

6 . 

7. Trumbull. OH 

8. .0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp. 

1. 80-07777/06815 

2. 34-155-21200-0014 

3.102 000 000 

4. Atlas Energy Group. Inc. 

5. Rubins No. 1—*0560 

6 . 

7. Trumbull OH 

8. .0 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp. 


1. 80-07778/06814 

2. 34-155-21054-0014 

3.102 000 000 

4. Atlas Energy Group. Inc. 

5. Dewitt No. 1—*0558 

6 . 

7. Trumbull, OH 

8. .0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp. 

1. 80-07779/06813 

2. 34-155-21050-0014 

3.102 000 000 

4. Atlas Energy Group. Inc. 

5. Zervos No. 1—*0552 

6 . 

7. Trumbull, OH 

8. .0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp. 

1. 80-07780/06629 

2. 34-067-20217-0014 

3.108 000 000 

4. Resource Exploration, Inc. 

5. Shugart *2 

6 . 

7. Harrison, OH 
6.12.0 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp. 

1. 80-07781/06389 

2. 34-059-21637-0014 

3.108 000 000 

4. Cherry Hill Petroleum, Inc. 

5. John D. George #1 

6 . 

7. Guernsey, OH 

8.1.4 million cubic feet 

0. November 27,1979 

10. The East Ohio, Gas Company 

1. 80-07782/06388 

2. 34-059-21613-0014 

3. 108 000 000 

4. Cherry Hill Petroleum, Inc. 

5. A. R. Gray *1 

6 . 

7. Guernsey, OH 
8.1.8 million cubic feet 

9. November 27,1979 

10. The East Ohio Gas Company 

1. 80-07783/06387 

2. 34-059-21614-0014 

3.108 000 000 

4. Cherry Hill Petroleum Inc 

5. F H Vincenzo *1 

0 . 

7. Guernsey. OH 

8. .7 million cubic feet 

9. November 27,1979 

10. The East Ohio Gas Company 

1. 80-07784/06386 

2. 34-059-21595-0014 

3.108 000 000 

4. Cherry Hill Petroleum Inc 

5. George H Simmerman #1 

6. 

7. Guernsey. OH 

8. .7 million cubic feet 

9. November 27,1979 

10. The East Ohio Gas Company 

1. 80-07785/06385 

2. 34-039-21564-0014 

3.108 000 000 

4. Cherry Hill Petroleum Inc 

5. Raymond C Colley #1 


6 . 

7. Guernsey, OH 
8.1.3 million cubic feet 

9. November 27.1979 

10. The East Ohio Gas Company 

1. 80-07786/06384 

2. 34-059-21565-0014 

3.108 000 000 

4. Cherry Hill Petroleum Inc 

5. Hughes-Gingerich *1 

6 . 

7. Guernsey, OH 

6. .7 million cubic feet 

9. November 27,1979 

10. The East Ohio Gas Company 

1. 80-07787/06317 

2. 34-105-20972-0014 

3.108 000 000 

4. William H Putnam 

5. Anchorage—Ohio #1 5031 

6 . 

7. Meigs, OH 

8. 2.1 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission 

1. 80-07788/06307 

2. 34-105-20917-0014 

3.108 000 000 

4. William H Putnam 

5. Anchorage-Pickens 4950 #1 

6 . 

7. Meigs. OH 

8. 3.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission 

1. 80-07789/06306 

2. 34-105-20984-0014 

3.108 000 000 

4. William H Putnam 

5. *1 Anchorage-Osbome 5078 

6. 

7. Meigs, OH 

8. 4.2 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission 

1. 80-07790/06305 

2. 34-105-20864-0014 

3.108 000 000 

4. William H Putnam 

5. Anchorage-Wiley 4951 #1 

6 . 

7. Meigs. OH 

8.1.0 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission 

1. 80-07791/06303 

2. 34-105-20945-0014 

3. 108 000 000 

4. William H Putnam 

5. Anchorage—Ohio *4 5031 

6 . 

7. Meigs. OH 

8.1.6 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission 

1. 80-07792/06302 

2. 34-105-20909-0014 

3.108 000 000 

4. William H Putnam 

5. #1 Anchorage—M Torrence 5028 

6 . 

7. Meigs. OH 

B. 1.1 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission 






Federal Register / Vol. 45, No. 15 / Tuesday, January 22. 1980 / Notices 


4443 


1.80-07793/06301 
2.34-105-20866-0014 

3. 108 000 000 

4. William H Putnam 

5. Anchorage— J Torrence 4953 #1 

6 . 

7. Meigs, OH 

8. .7 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission 

1. 80-07794/06300 

2. 34-105-20834-0014 

3.108 000 000 

4. William H Putnam 

5. #1 Anchorage — Hall 4946 

6. 

7. Meigs, OH 

8. 3.8 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission 

1. 80-07795/06177 

2. 34-155-21101-0014 

3.102 000 000 

4 Ohio Oil and Gas 

5. Cleland #2 

6. 

7. Trumbull, OH 

8. 25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07796/06176 

Z 34-155-20917-0014 

3.102 000 000 
4 Ohio Oil and Gas 

5. Kotnpish #1 

6 . 

7. Trumbull, OH 

8. 20.0 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp 

1. 80-07797/06175 

2. 34-155-21076-0014 

3.102 000 000 

4. Ohio Oil and Gas 

5. Czako #1 

6. 

7. Trumbull, OH 

8. 20.0 million cubic feet 

9. November 27, 1979 

10. Columbia Ga9 Transmission Corp 

1. 80-07798/06124 

2. 34-167-23834-0014 

3.108 000 000 

4. Wynn Oil Company 

5. Warren #1 

6 . 

7. Washington. OH 

8. 3.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07799/06067 

2. 34-155-21109-0014 

3.102 000 000 

4. Ohio Oil and Gas 

5. Summers 1-A 

6 . 

7. Trumbull. OH 

8. 25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07800/06066 

2. 34-155-20936-0014 

3.102 000 000 

4. Ohio Oil and Gas 

5. Shaw #2 

6 . 


7. Trumbull. OH 

8. 25.0 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp 

1. 80-07801/06065 

2. 34-155-21107-0014 

3.102 000 000 

4. Ohio Oil and Gas 

5. Edwards #2 

6 . 

7. Trumbull. OH 

8. 25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07802/06064 

2. 34-155-21106-0014 

3.102 000 000 

4. Ohio Oil and Gas 

5. Luoma #1 

8. 

7. Trumbull, OH 

8. 20.0 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp 

1. 80-07803/06063 

2. 34-155-21126-0014 

3.102 000 000 

4. Ohio Oil and Gas 

5. Winfield #3 

6 . 

7. Trumbull, OH 

8. 20.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 
1. 80-07804/05544 

Z 34-155-21106-0014 

3.102 000 000 

4. Ohio Oil and Gas 

5. Edwards #1 

6 . 

7. Trumbull, OH 

8. 25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07805/05543 

2. 34-155-21122-0014 

3. 102 000 000 

4. Ohio Oil and Gas 

5. Craver #2 

6 . 

7. Trumbull, OH 

8. 25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Cqrp 

1. 80-07806/05405 

2. 34-169-21074-0014 

3.108 000 000 

4. A W Yenne 

5. Frederick Johnson #1 

6. Wayne 

7. Wayne, OH 

8. 2.9 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Co 

1. 80-07807/04960 

2. 34-059-21660-0014 

3.108 000 000 

4. Guernsey Petroleum Corporation 

5. St Clair #1-J 

6 . 

7. Guernsey. OH 

8. 4.0 million cubic feet 

9. November 27,1979 

10. East Ohio Gas Company 
1. 80-07808/04959 


2. 34-121-21634-0014 

3.108 000 000 

4. Guernsey Petroleum Corporation 

5. Cox #1-G 

6 . 

7. Noble, OH 

8.1.0 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp 

1. 80-07809/04956 

2. 34-119-23257-0014 

3.108 000 000 

4. Guernsey Petroleum Corporation 

5. Ohio Power #1-K 

8. 

7. Muskingum. OH 
8.1.5 million cubic feet 

9. November 27,1979 

10. East Ohio Gas Company 

1. 80-07810/04400 

2. 34-153-20646-0014 

3.102 000 000 

4. Poi Energy Inc 

5. Johnson #1 

6 . 

7. Summit, OH 

8. 40.0 million cubic feet 

9. November 27,1979 

10 . 

1.80-07811/00443 
2. 34-153-20643-0014 

3.102 000 000 

4. Poi Energy Inc 

5. Hasbrouck #1 

6 . 

7. Summit. OH 

8. 25.0 million cubic feet 

9. November 27,1979 

10 . 

1. 80-07812/00444 

2. 34-153-20649-0014 

3.102 000 000 

4. Poi Energy Inc 

5. Johnson #2 

6 . 

7. Summit, OH 

8. 50.0 million cubic feet 

9. November 27,1979 

10. 

1. 80-07813/00446 

2. 34-153-20644-0014 

3. 102 000 000 

4. Poi Energy Inc 

5. Hasbrouck #2 

6. 

7. Summit OH 

8. 25.0 million cubic feet 

9. November 27.1979 

10 . 

1. 80-07814/01343 

2. 34-099-20402-0014 

3. 102 000 000 

4. Columbia Gas Transmission Corp 

5. 711437 #1 P Bigelow 

6. 

7. Mahoning OH 

8. 7.4 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07815/01390 

2. 34-099-20343-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711438 #1 D Porter 
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8. 

7. Mahoning Co OH 

8. 9.7 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07816/01391 

2. 34-099-20336-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711440 #1 R Huly 

6. 

7. Mahoning OH 

8. 9.4 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07817/01392 

2. 34-099-20388-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711446 #1 Williams-Halczak 

6 . 

7. Mahoning OH 

8. 7.6 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07818/01393 

2. 34-099-20401-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711439 Huly #2 

6 . 

7. Mahoning OH 

8. 18.2 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07819/01394 

2. 34-155-20175-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711416—#11 Gardner 

6 . 

7. Trumbull Co OH 
& 3.2 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp 

1. 80-07820/01395 

2. 34-155-20129-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711451 #1 F Gibbons 

a 

7. Trumbull OH 

8. 7.6 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07821/01396 

2. 34-099-20341-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711444 *1 G Yerman 

6 . 

7. Mahoning OH 

8. 6.0 million cubic feet 

9. November 27,1979 

la Columbia Gas Transmission Corp 

1. 80-07822/01397 

2. 34-099-20399-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711447 #1 M Yochman 

6. 

7. Mahoning OH 

8. 11.2 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 


1. 80-07823/01398 

2. 34-099-20390-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711448 #lLZunic 

6. 

7. Mahoning QH ' 

8. 14.6 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07824/01399 

2. 34-099-20352-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711449 #1 J Wargacki 

6 . 

7. Mahoning OH 

8. 3.3 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07825/01400 

2. 34-099-20389-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711450 #1 D Kruse 

6. 

7. Mahoning OH 

6. 8.2 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07826/01401 

2. 34-099-20337-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711436 #1 Chillog-Oiesko 

6 . 

7. Mahoning OH 

8. 10.3 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07827/01402 

2. 34-103-21143-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 7-10053-Wiser-Smith 

a 

7. Medina Co OH 

6. 7.3 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp 

1. 80-07828/01403 

2. 34-115-21437-0014 

3. 108 000 000 

4* Columbia Gas Transmission Corp 

5. 720304 Wiser-Nelson 

6 . 

7. Morgan OH 

8. 14.6 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07829/01404 

2. 34-119-22913-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711344 Dorothy Sharp 

6 . 

7. Muskingum OH 

8. 8.1 million cubic feet 

9. November 27, 1979 

10. Columbia Gas Transmission Corp 

1. 80-07830/01405 

2. 34-155-20075-0014 

3. 108 000 000 

4- Columbia Gas Transmission Corp 
5. 711417-#! E Mottinger 


6 . 

7. Trumbull Co OH 

8. 10.5 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07831/01406 

2. 34-155-20094-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. Theo Montgomery #11428 

6. 

7. Trumbull OH 

8. 8.8 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp 

1. 80-07832/01408 

2. 34-155-20115-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711429 #1 V Wright 

6. 

7. Trumbull Co OH 

8. 10.2 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07833/01409 

2. 34-155-20092-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711430 #1 H King 

6 . 

7. Trumbull Co OH 

8. 8.2 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07834/01410 

2. 34-099-20334-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711431 #1 F Fenton 

6. 

7. Mahoning OH 

8. 11.8 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 86-07835/01411 

2. 34-155-20093-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711452 #1 Stocker-Snyder 

6. 

7. Trumbull OH 

8. 3.8 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07836/01412 

2. 34-155-20100-0014 

3. 108 000 000 

4. Columbia Gas Transmission Corp 

5. 711453 #1 G Banks 

6 . 

7. Trumbull OH 

8. .5 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07837/01526 

2. 34-031-23105-0014 

3. 108 000 000 

4. Zenith Exploration Company 

5. Richard Bartolec #1 

6 . 

7. Coshocton OH 

8. 3.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 
















Federal Register / Vol. 45 t No. 15 / Tuesday, January 22, 1980 / Notices 


4445 


1. 80-07838/01527 

2. 34-029-20551-0014 

3. 108 000 000 

4. Zenith Exploration Company 

5. O C Denny #1 

6 . 

7. Columbiana OH 

8. 18.0 million cubic feet 

9. November 27,1979 

10. East Ohio Gas Co 

1. 80-07839/02088 

2. 34-157-22175-0014 

3. 108 000 000 

4. Resource Exploration Inc 

5. Holmes Land Co #1 

6 . 

7. Tuscarawas OH 

8. 7.5 million cubic feet 

9. November 27,1979 

10. East Ohio Gas Co 

1. 80-07840/02119 

2. 34-133-21144-0014 

3. 108 000 000 

4. Nucorp Energy Company 

5. Jahn #1 

6. 

7. Portage OH 

8. 3.2 million cubic feet 

9. November 27,1979 

10. East Ohio Gas Company 

1. 80-07841/02124 

2. 34-133-21145-0014 

3. 108 000 000 

4. Nucorp Energy Company 

5. Salo #1 

6. 

7. Portage OH 

8. 3.7 million cubic feet 

9. November 27,1979 

10. East Ohio Gas Company 

1. 80-07842/02128 

2. 34-133-21153-0014 

3. 108 000 000 

4. Nucorp Energy Company 

5. Reserve Construction #1 

6 . 

7. Portage OH 

8. 10.0 million cubic feet 

9. November 27,1979 

10. East Ohio Gas Company 
1.80-07843/02766 

2. 34-019-21029-0014 

3.108 000 000 

4. L&M Exploration Inc 

5. Carroll Recreation ^3-A 

6 . 

7. Carroll OH 

8.10.0 million cubic feet 

9. November 27.1979 

10. Bonanza Gas Line 

1. 80-07844/02984 

2. 34-019-20665-0014 

3.108 000 000 

4. L&M Exploration Inc 

5. Beamer #2A 

6 . 

7. Carroll OH 

8. 3.0 million cubic feet 

9. November 27,1979 

10. Bonanza Gas Line 

1. 80-07845/03294 

2. 34-169-21851-0014 

3.108 000 000 

4. Wenner Petroleum Corporation 

5. J Rupp et al #2 


6. Smithville-Milton 

7. Wayne OH 

8. 3.5 million cubic feet 

9. November 27,1979 

10. Columbia Gas Trans Corp 

1. 80-07846/03295 

2. 34-169-21845-0014 

3.108 000 000 

4. Wenner Petroleum Corporation 

5. J Rupp et al #1 

6. Smithville-Milton 

7. Wayne OH 

8. 3.1 million cubic feet 

9. November 27,1979 

10. Columbia Gas Trans Corp 

1. 80-07847/03298 

2. 34-169-21578-0014 

3.108 000 000 

4. Wenner Petroleum Corporation 

5. G Miller #1 

6. Smithville-Milton 

7. Wayne OH 

8. 2.1 million cubic feet 

9. November 27,1979 

10. Columbia Gas Trans Corp 

1. 80-07848/03302 

2. 34-169-21529-0014 

3. 108 000 000 

4. Wenner Petroleum Corp 

5. E Saal #2 

6. Smithville-Milton 

7. Wayne OH 

8. .7 million cubic feet 

9. November 27,1979 

10. Columbia Gas Trans Corp 

1. 80-07849/03303 

2. 34-169-21836-0014 

3.108 000 000 

4. Wenner Petroleum Corporation 

5. Rupp/Hart Unit #1 

6. Smithville-Milton 

7. Wayne OH 

8. 2.8 million cubic feet 

9. November 27.1979 

10. Columbia Gas Trans Corp 

1. 80-07850/03304 

2. 34-169-21859-0014 

3.108 000 000 

4. Wenner Petroleum Corporation 

5. J Rupp et al #3 

6. Smithville-Milton 

7. Wayne OH 

8. 3.6 million cubic feet 

9. November 27,1979 

10. Columbia Gas Trans Corp 

1. 80-07851/03374 

2. 34-187-23965-0014 

3.108 000 000 

4. Cline Oil & Gas Co 

5. Snodgrass #2 

6 . 

7. Washington OH 

8. 7.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07852/03375 

2. 34-167-23909-0014 

3.108 000 000 

4. Cline Oil & Gas Co 

5. Snodgrass #1 

6 . 

7. Washington OH 

8. 7.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission 


1. 80-07853/03807 

2. 34-169-21943-0014 

3.108 000 000 

4. Energy Investments Inc 

5. Ralph R Krabill #3 

6 . 

7. Wayne OH 

8. 3.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07854/03827 

2. 34-119-22687-0014 

3.108 000 000 

4. Green Gas Co 

5. Culp #1 

6 . 

7. Muskingum OH 

8. 20.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Trans Corp 

1. 80-07855/03828 

2. 34-119-22704-0014 

3.108 000 000 

4. Green Gas Co 

5. Culp #2 

6. N-R 

7. Muskingum OH 

8. 20.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Trans Corp 

1. 80-07856/03829 

2. 34-119-22794-0014 

3.108 000 000 

4. Green Gas Co 

5. Culp #3 

6. N-R 

7. Muskingum OH 

8. 20.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Trans Corp 

1. 80-07857/03882 

2. 34-167-24109-0014 

3.108 000 000 

4. Cline Oil & Gas Co 

5. Hupp #2 

6 . 

7. Washington OH 

8. 8.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07858/03833 

2. 34-167-23908-0014 

3.108 000 000 

4. Cline Oil & Gas Co 

5. Hupp #1 

6 . 

7. Washington OH 

8. 8.0 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp 

1. 80-07859/04169 

2. 34-169-21159-0014 

3.108 OOO 000 

4. R) Hickin 

5. Clarence J Yost #2 

6. 

7. Wayne OH 

8. 2.0 million cubic feet 

9. November 27.1979 

10. Columbia Gas Tran Corp 

1. 80-07860/04170 

2. 34-169-21207-0014 

3.108 000 000 

4. R J Hickin 

5. Franchester Farms LTD #2 
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6. Wayne OH 

7. 

8. 7.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Corp 

1. 80-07861/04171 

2. 34-169-21178-0014 

3.108 000 000 

4. R J Hickin 

5. Lucille Briggle #1 

6. N1A 

7. Wayne OH 

8. 6.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Tran Corp 

1. 80-07882/04172 

2. 34-103-21258-0014 

3.108 000 000 

4. R J Hickin 

5. IRA Porter #1 

6 . 

7. Medina OH 

8. 6.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Tran Corp 

1. 80-07863/04173 

2. 34-169-21972-0014 

3.108 000 000 

4. Energy Investments Inc 

5. Harvey Graber #1 

6 . 

7. Wayne OH 

8. 4.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07864/04369 

2. 34-169-20940-0014 

3.108 000 000 

4. A W Yenne 

5. John Armstrong #1 

6. Wayne 

7. Wayne OH 

8. 2.2 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Ca 

1. 80-07865/04554 

2. 34-167-23916-0014 
3.106 000 000 

4. Wynn Oil Company 

5. Parsons 1 

8. 

7. Washington OH 

8. 2.5 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07866/04555 

2. 34-167-24098-0014 

3.108 000 000 

4. Wynn Oil Company 

5. Collins #1 

6. 

7. Washington OH 

8. 3.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07867/04620 

2. 34-083-22167-0014 

3.108 000 000 

4. Reliance Management Co 

5. Fred Cline #1 

6 . 

7. Knox OH 

8. 8.0 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp 


1. 86-07868/04952 

2. 34-059-21539-0014 

3. 108 000 000 

4. Guernsey Petroleum Corp 

5. Sprankle #1-C 

6 . 

7. Guernsey OH 

8. 3.0 million cubic feet 

9. November 27.1979 

10. East Ohio Gas Company 

1. 80-07869/04953 

2. 34-119-22607-0014 

3.108 000 000 

4. Guernsey Petroleum Corp 

5. Ohio Power/White #1 

6 . 

7. Muskingum OH 

8. 3.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 86-07870/04854 

2. 34-119-23577-0014 

3.108 000 000 

4. Guernsey Petroleum Corp 

5. Burlingame #2-E 

6 . 

7. Muskingum OH 
8.15.0 million cubic feet 

9. November 27,1979 

10. East Ohio Gas Company 

1. 80-07871/04955 

2. 34-059-21618-0014 

3.108 000 000 

4. Guernsey Petroleum Corp 

5. Ohio Power #35C 

6 . 

7. Guernsey OH 
8.10.0 million cubic feet 

9. November 27,1979 

10. East Ohio Gas Company 

1. 86-07872/06825 

2. 34-155-20584-0014 
3.102 000 000 

4. Atlas Energy Group Inc 

5. Morabito Unit No 1—#0540 

6 . 

7. Trumbull OH 

8. .0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 86-07873/06826 

2. 34-155-20843-0014 

3. 102-006-000 

4. Atlas Energy Group Inc 

5. Morabito Unit No 2-#0545 

6 . 

7. Trumbull OH 

8. .0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07874/07886 

2. 34-127-22904-0014 

3.108-000-000 

4. Petro Oil Co 

5. Van Horn Well #1 

6 . 

7. Perry OH 

8. 2.0 million cubic feet 

9. November 27.1979 

10. Foraker Gas Inc 

1. 86-07875/06888 

2. 34-127-23801-0014 

3. 108-000-000 

4. Petro Oil Co 

5. Holt Well #4 


7. Perry OH 

8.1.1 million cubic feet 

9. November 27.1979 

10. Paramount Transmission Corp 

1. 86-07876/07041 

2. 34-119-22337-0014 

3.108- 006-000 

4. Geo Energy Inc 

5. Balderson #1 

6 . 

7. Muskingum OH 

8. 5.1 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 86-07877/07042 

2. 34-119-22873-0014 

3.108- 000-000 

4. Geo Energy Inc 

5. Balderson #2 

8 . 

7. Muskingum OH 

8. 4.8 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07878/07043 

2. 34-119-22782-0014 

3.108- 006-000 

4. Geo Energy Inc 

5. Wayne Funk #2 

6 . 

7. Muskingum OH 

8. 6.5 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07879/07044 

2. 34-119-23742-0014 

3.108-006-000 

4. Callander & Kimbrel Inc 

5. Cross #2 

8 . 

7. Muskingum OH 

8.14.6 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07880/07045 

2. 34-031-22259-0014 

3.108-006-000 

4. Geo Energy Inc 

5. Chaney #1 

8. 

7. Coshocton OH 

8. 2.3 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07881/07060 

2. 34-121-21878-0014 

3. 108-000-000 

4. Oxford Oil Co 

5. Big C Ranch #1 

6 . 

7. Noble OH 

8.10.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Trans Corp 

1. 86-07882/07061 

2. 34-075-21968-0014 

3.108-006-000 

4. Oxford Oil Co 

5. Richard UHL #1 

8. 

7. Holmes OH 

8.17.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Trans Corp 
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1. 80-07883/07124 

2. 34-119-21560-0014 

3.108-000-000 

4. Agnes Beisser Gas & Oil 

5. Beisser Downing #1 

6 . 

7. Muskingum OH 

8. .5 million cubic feet 

9. November 27,1979 

10. Columbia Gas Trans Corp 
1.80-07884/07125 

Z 34-119-21590-0014 

3.108-000-000 

4. Agnes Beisser Gas & Oil 

5. Beisser Downing #2 

6. 

7. Muskingum OH 

8. .5 million cubic feet 

9. November 27,1979 

10. Columbia Gas Trans Corp 

1. 80-07885/07126 

2. 34-119-21248-0014 

3.108-000-000 

4. Agnes Beisser Gas & Oil 

5. Ray Smith #1 

6 . 

7. Muskingum OH 
8.1.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Trans Corp 

1. 80-07886/07205 

2. 34-155-21126-0014 * 

3.102-000-000 

4. Ohio Oil and Gas 

5. Cadonic #1 

6 . 

7. Trumbull OH 

8.25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07887/07206 

2. 34-155-21203-0014 

3.102-000-000 

4. Ohio Oil and Gas 

5. Gosnell #1 

6 . 

7. Trumbull OH 

8. 25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07888/07207 

2. 34-155-20964-0014 

3.102-000-000 

4. Ohio Oil and Gas 

5. Cleland #1 

6 . 

7. Trumbull OH 

8.25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07889/07208 

2. 34-155-21209-0014 

3.102-000-000 

4. Ohio Oil and Gas 

5. Stein #1 

6 . 

7. Trumbull OH 

8. 25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 06-07890/07209 

2. 34-155-21252-0014 

3.102-000-000 

4. Ohio Oil and Gas 

5. Tatum #1 


6 . 

7. Trumbull OH 

8. 25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 86-07891/07210 

2. 34-155-21207-0014 

3.102-000-000 

4. Ohio Oil and Gas 

5. Kinleyside #1 

6 . 

7. Trumbull OH 

8. 25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07892/07206 

2. 34-115-21391-0014 

3.108-000-000 

4. Ohio Production Corp 

5. Leslie Stephenson No 2 

6 . 

7. Morgan OH 

8.15.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp Ford 
Motor Co 

1. 80-07893/07278 

2. 34-155-21387-0014 

3.108-000-000 

4. Ohio Production Corp 

5. Reed-Richey Unit #1 

6 . 

7. Morgan OH 

8.15.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp Ford 
Motor Co 

1. 80-07894/07279 

2. 34-155-21516-0014 

3.108-000-000 

4. Ohio Production Corp 

5. Bessie Simmons No 1 

6 . 

7. Morgan OH 

8. 4.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp Ford 
Motor Co 

1. 80-07895/07404 

2. 34-169-00072-0014 

3.108-000-000 

4. Florence Hochberg 

5. Yannayon #1 

6. 

7. Wayne OH 

8. 8.2 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07896/07521 

2. 34-155-21258-0014 

3.102-000-000 

4. Ohio Oil and Gas 

5. Schultz #1 

6 . 

7. Trumbull OH 

8. 20.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07897/07522 

2. 34-155-21118-0014 

3.102-000-000 

4. Ohio Oil and Gas 

5. Dahman #2 

8. 

7. Trumbull OH 


8. 25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07898/07523 

2. 34-155-21123-0014 

3.102-000-000 

4. Ohio Oil and Gas 

5. Dahman #3 

6 . 

7. Trumbull OH 

8. 20.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07899/07524 

2. 34-155-21254-0014 

3.102-000-000 

4. Ohio Oil and Gas 

5. Bierworth #1 

6 . 

7. Trumbull OH 

8. 20.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07900/07525 

2. 34-155-21257-0014 

3.102-000-000 

4. Ohio Oil and Gas 

5. Summers #1 

6 . 

7. Trumbull OH 

8. 20.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07901/07526 

2. 34-155-21302-0014 

3.102-000-000 

4. Ohio Oil and Gas 

5. Brobst #1 

6 . 

7. Trumbull OH 

8. 20.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07902/07527 

2. 34-155-21205-0014 

3.102-000-000 

4. Ohio Oil and Gas 

5. Vargo #1 

6 . 

7. Trumbull OH 

8. 20.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 86-07903/07528 

2. 34-155-21210-0014 
3.102 000 000 

4. Ohio Oil and Gas 

5. Summers 3-A 

6 . 

7. Trumbull OH 

8. 25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07904/07529 

2. 34-155-21134-0014 
3.102 000 000 

4. Ohio Oil and Gas 

5. Brown #1 

6 . 

7. Trumbull OH 

8. 25.0 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 
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t. 80-07905/07530 

2. 34-155-21206-0014 

3.102 000 000 

4. Ohio Oil and Gas 

5. Scheidegger #3-A 

6. 

7. Trumbull OH 

6. 20.0 million cubic feet 

9. November 27.1979 

10. Columbia Gas Transmission Corp 

1. 80-07906/07545 

2. 34-019-20961-0014 

3.108 000 000 

4. LAM Exploration Inc 

5. Carlisle #1 

6 . 

7. Carroll OH 

8. .5 million cubic feet 

9. November 27.1979 

10. Bonanza Gat Line 

1. 80-07907/07546 

2. 34-019-20959-0014 

3.108 000 000 

4. L&M Exploration 

5. Hoilyfield #1 

e. * 

7. Carroll OH 

8* 1.5 million cubic feet 

9. November 27,1979 

10. Bonanza Gas Line 

1. 80-07908/07548 

2. 34-119-22400-0014 

3.108 000 000 

4. L&M Exploration Inc 

5. Strickler #1 

6 . 

7. Mushingum OH 
8.13.1 million cubic feet 

9. November 27,1979 

10. Columbia Gas Trans Corp 

1. 80-07909/07549 

2. 34-059-20987-0014 

3.108 000 000 

4. L&M Exploration Inc 

5. Miketo #1 

6 . 

7. Guernsey OH 
8.11.3 million cubic feet 

9. November 27.1979 

10. Columbia Gas Trans Corp 

1. 80-07910/07588 

2. 34-157-22265-0014 

3.108 000 000 

4. Resource Exploration Inc 

5. Harper #2 

6 . 

7. Tuscarawas OH 

8. 6.2 million cubic feet 

9. November 27.1979 

10. East Ohio Gas Company 

1. 80-07911/07589 

2. 34-055-20152-0014 

3.108 000 000 

4. Resource Exploration Inc 

5. Miller #8 

6 . 

7. Geauga OH 

8. 3.5 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07912/07590 

2. 34-055-20228-0014 

3.108 000 000 

4. Resource Exploration Inc 

5. Ciofani #1 


6 . 

7. Geauga OH 

8. 3.5 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07913/07591 

2. 34-055-20135-0014 

3.108 000 000 

4. Resource Exploration Inc 

5. Byler #2 

6 . 

7. Geauga OH 

8. 3.5 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07914/07592 

2. 34-055-20133-0014 

3.108 000 000 

4. Resource Exploration Inc 

5. Fisher #1 

6. 

7. Geauga OH 

8. 3.5 million cubic feet 

9. November 27,1979 

10. Columbia Gas Transmission Corp 

1. 80-07915/07593 

2. 34-067-20144-0014 

3.108 000 000 

4. Resource Exploration Inc 

5. S F Craft #2 

6. 

7. Harrison OH 

8. 2.6 million cubic feet 

9. November 27,1979 

10. American Energy 

1. 80-07916/07594 

2. 34-157-21120-0014 

3.108 000 000 

4. Resource Exploration Inc 

5. Reichman #1 

6 . 

7. Tuscarawas OH 

8. 5.1 million cubic feet 

9. November 27,1979 

10. American Energy 

1. 80-07917/07595 

2. 34-157-21330-0014 

3.108 000 000 

4. Resource Exploration Inc 

5. Schmuacher #1 

8. 

7. Tuscarawas OH 

8. 6.0 million cubic feet 

9. November 27,1979 

10. American Energy 

1. 80-07918/07596 

2. 34-157-21499-0014 

3.108 000 000 

4. Resource Exploration Inc 

5. Wenger #1 

6. 

7. Tuscarawas OH 
8.4.0 million cubic feet 

9. November 27,1979 

10. American Energy 

1. 80-07919/07597 

2. 34-067-20145-0014 

3.108 000 000 

4. Resource Exploration Inc 

5. Rutledge #2 

6 . 

7. Harrison OH 

8.1.0 million cubic feet 

9. November 27.1979 

10. American Energy 


1. 80-07920/07598 

2. 34-067-20139-0014 

3.108 000 000 

4. Resource Exploration Inc 

5. M Stewart #1 

6 . 

7. Harrison OH 

8. 2.0 million cubic feet 

9. November 27.1979 

10. American Energy 

1. 80-07921/07599 

2. 34-067-20143-0014 

3. 108 000 000 

4. Resource Exploration Inc 

5. Brown #1 

6. 

7. Harrison OH 

8. 3.0 million cubic feet 

9. November 27,1979 

10. American Energy 

1. 80-07922/07600 

2. 34-067-20136-0014 

3.108 000 000 

4. Resource Exploration Inc 

5. Ernest Reed #1 

6 . 

7. Harrison OH 

8. 2.0 million cubic feet 

9. November 27.1979 

10. American Energy 

1. 80-07923/07601 

2. 34-067-20135-0014 

3.108 000 000 

4. Resource Exploration Inc 

5. Kildow #1 

6 . 

7. Harrison OH 

8. 2.0 million cubic feet 

9. November 27,1979 

10. American Energy 

1. 80-04237/01770 (REVISED) 

2. 34-151-22363-0014 

3.108 

4. Nucorp Energy Co 

5. Weaver Well #1 

6 . 

7. Stark OH 

8.11.4 million cubic feet 

9. October 26.1979 

10. Columbia Gas Co 

Oklahoma Corporation Commission 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. PurchaserCs) 

1. 80-08005/00254 

2. 35-061-20231-0000 

3.102 103 000 

4. Samson Resources Company 

5. Lackey Unit No. 1 

6. Quinton 

7. Haskell OK 

8. 500.0 million cubic feet 

9. November 28.1979 

10. Arkansas Louisiana Gas Co 

1. 80-08006/00204 

2. 35-121-20570-0000 

3.102 103 000 

4. Samson Resources Company 
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5. Bobo Unit No. 1 

6. Wilburton 

7. Pittsburg OK 

8. 408.0 million cubic feet 

9. November 28,1979 

10. Arkansas Louisiana Gas Co 

1. 80-05546/00205 (revised) 

2. 35-077-20159-0000 

3. 102 103 

4. Samson Resources Company 

5. Kent Unit No. 1 

6. West Wilburton 

7. Latimer OK 

8. 290.0 million cubic feet 

9. November 7,1979 

10. Arkansas Louisiana Gas Co 
1. 80-06480/00902 (revised) 

2. 35-151-20652-0000 

3. 103 denied 

4. Texas Oil & Gas Corp 

5. Kellan A No. 1 

6. S Waynoka 

7. Woods OK 

8. 304.0 million cubic feet 

9. November 15,1979 

10 . 

Texas Railroad Commission, Oil and Gas 
Division 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or Block No. 

■ 8. Estimated annual volume 

S 9. Date received at FERC 
10. Purchasers) 

1.80-08116/04788 
2. 42-233-00000-0000 
3.108 000 000 

4. North Star Petroleum Corporation 
5. HW Carver B-ll (23813) 

8. West Panhandle 

7. Hutchinson TX 

8. 19.6 million cubic feet 

9. November 29,1979 

10. Panhandle Producing Co et al 

1. 80-JC08117/04858 

2. 42-233-30242-0000 

3. 108 000 000 

4 Alpar Resources Inc 

5. Kay #2 

6. Bar Nine 

7. Hutchinson TX 

8.10.0 million cubic feet 

9. November 29,1979 

10. Getty Oil Company 

1.80-08118/04951 

2. 42-215-00000-0000 

3.108 000 000 

4. Clark fuel Producing Co 

5. F B Guerra No 11 D 50683 

6. Sam Fordyce (2500) 

7. Hidalgo/Starr TX 

8. 15.0 million cubic feet 

9. November 29,1979 

10. South Texas Natural Gas Gath Co 

1 80-08119/02510 

2. 42-087-26109-0000 

3.108 000 000 

4. El Paso Natural Gas Company 
5. Hobbs 1 
6. Panhandle East 


7. Collingsworth TX 
8.11.0 million cubic feet 

9. November 29,1979 

10. El Pa so Natural Gas Company 

1. 80-08120/02511 

2. 42-087-25983-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Aldous H #1 

6. Panhandle East 

7. Collingsworth TX 

8. 3.1 million cubic feet 

9. November 29.1979 

10. El Paso Natural Gas Company 

1. 80-08121/02512 

2. 42-087-26115-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Huffine 1 

6. Panhandle East 

7. Collingsworth TX 

8.19.7 million cubic feet 

9. November 29,1979 

10. El Paso Natural Gas Company 

1. 80-08122/02513 

2. 42-483-26304-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Williams D 4 

6. Panhandle East 

7. Wheeler TX 

8. 4.5 million cubic feet 

9. November 29,1979 

10. El Paso Natural Gas Company 

1. 80-08123/02514 

2. 42-087-26099-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Hall F 4 

6. Panhandle East 

7. Collingsworth TX 

8. 7.5 million cubic feet 

9. November 29,1979 

10. El Paso Natural Gas Company 

1. 80-08124/02232 

2. 42-195-00000-0000 

3.108 000 000 

4. Patrick 8 Vaughn 

5. H L Wilbanks No. 1 ID #28225 

6. Hansford (Morrow Upper) 

7. Hansford TX 

8.14.0 million cubic feet 

9. November 29.1979 

10. Northern Natural Gas Co 

1. 80-08125/02505 

2. 42-087-26098-0000 

3. 108 000 000 

4. El Paso Natural Gas Company 

5. Hall E1 

6. Panhandle East 

7. Collingsworth TX 

8.10.1 million cubic feet 

9. November 29.1979 

10. El Paso Natural Gas Company 

1. 80-08126/02506 

2. 42-087-26296-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Williams B #2 

6. Panhandle East 

7. Collingsworth TX 

8.13.7 million cubic feet 

9. November 29,1979 

10. El Paso Natural Gas Company 
1. 80-08127/02508 


2. 42-087-26310-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Willoughby #2 

6. Panhandle East 

7. Collingsworth TX 

8.10.7 million cubic feet 

9. November 29,1979 

10. El Paso Natural Gas Company 

1. 80-08128/02509 

2. 42-087-26300-0000 

3. 108 000 000 

4. El Paso Natural Gas Company 

5. Williams C #2 

6. Panhandle East 

7. Collingsworth TX 

8.14.1 million cubic feet 

9. November 29,1979 

10. El Paso Natural Gas Company 

1. 80-08129/02471 

2. 42-087-26313-0000 

3. 108 000 000 

4. El Paso Natural Gas Company 

5. Wischkaemper 2 

6. Panhandle East 

7. Collingsworth TX 

8.13.0 million cubic feet 

9. November 29,1979 

10. El Paso Natural Gas Company 

1. 80-08130/02472 

2. 42-087-26193-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Morgan B 1 

6. Panhandle Ea9t 

7. Collingsworth TX 

8. 2.3 million cubic feet 

9. November 29.1979 

10. El Paso Natural Gas Company 
1. 80-08131/02501 

2.42-087-26020-0000 1 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Bergman #4 

6. Panhandle East 

7. Collingsworth TX 

8. 5.3 million cubic feet 

9. November 29.1979 

10. El Paso Natural Gas Company 

1. 80-08132/02502 

2. 42-087-26254-0000 

3.108 000 000 

4. El Paso Natural Gas Company 

5. Schoonover 3 

8. Panhandle East 

7. Collingsworth TX 

8. 6.6 million cubic feet 

9. November 29,1979 

10. El Paso Natural Gas Company 

1. 86-08133/05478 

2. 42-341-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Brumley-Sunset No 1 

6. Panhandle West 

7. Moore TX 

8. 8.0 million cubic feet 

9. November 29,1979 

10. Northern Natural Gas Co 
Panhandle Eastern Pipeline Co 

1. 80-08134/05471 

2. 42-357-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. W C Herndon No 1 
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6. Farnsworth 

7. Ochiltree TX 

8. 8.0 million cubic feet 

9. November 29.1979 

10. Southwestern Public Service Co 

1. 80-08135/05468 

2. 42-341-00000-0000 

3. 108 000 000 

4. Diamond Shamrock Corp 

5. Huff No 2 

6. Panhandle West 

7. Moore TX 

8. 8.0 million cubic feet 

9. November 29,1979 

10. Panhandle Eastern Pipeline Co., Northern 
Natural Gas Co 

1. 80-08136/05466 

2. 42-211-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. J D Immel A No 1-14 

6. Feldman North 

7. Hemphill TX 

8.8.0 million cubic feet 

9. November 29.1979 

10. Panhandle Eastern Pipe Line Co 

1. 80-08137/05458 

2. 42-421-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Bradley No 1 

8. Texas Hugoton 

7. Sherman TX 

8. 8.0 million cubic feet 

9. November 29.1979 

10. Northern Natural Gas Co 

1. 80-08138/05457 

2. 42-421-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Price D No 30 

6. Texas Hugoton 

7. Sherman TX 

8. 8.0 million cubic feet 

9. November 29,1979 

10. Panhandle Eastern Pipe Line Co 

1. 80-08139/04960 

2. 42-421-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Fisher No 1 

6. Texas Hugoton 

7. Sherman TX 

8. 8.0 million cubic feet 

9. November 29,1979 

10. Northern Natural Gas Co 

1. 80-08140/04981 

2. 42-421-00000-0000 

3. 108 000 000 

4. Diamond Shamrock Corp 

5. Cameron Walls No 1 

6. Texas Hugoton 

7. Sherman TX 

8. 8.0 million cubic feet 

9. November 29.1979 

10. Northern Natural Gas Co 
1.80-08141/04990 

2. 42-357-00000-0000 

3. 108 000 000 

4. Diamond Shamrock Corp 

5. Carl Ellis et al B No 1 

6. Ellis Ranch 

7. Ochiltree TX 

8. 8.0 million cubic feet 

9. November 29.1979 


10. Natural Gas P/L Co of America 

1. 80-08142/05020 

2. 42-421-00000-0000 
3.106 000 000 

4. Diamond Shamrock Corp 

5. Hill Estate B No 1 

6. Texas Hugoton 

7. Sherman TX 

8. 8.0 million cubic feet 

9. November 29.1979 

10. Northern Natural Gas Co 

1. 80-08143/06123 

2. 42-235-00000-0000 

3.108 000 000 

4. Getty Oil Company 

5. Winterbotham D No 1 

6. Dove Creek 

7. Irion TX 

8. 7.0 million cubic feet 

9. November 29.1979 

10. CRA Inc., Atlantic Richfield Co 

1. 80-08144/05239 

2. 42-195-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. A P Spicer No 1 

8. Twin 

7. Hansford TX 

8. 8.0 million cubic feet 

9. November 29,1979 

10. Northern Natural Gas Co 

1. 80-08145/05306 

2. 42-421-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Paulsen No 1 

6. Texas Hugoton 

7. Sherman TX 

8. 8.0 million cubic feet 

9. November 29,1979 

10. Northern Natural Gas Co 

1. 80-08146/05280 

2. 42-421-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Price B No 1 

6. Texas Hugoton 

7. Sherman TX 

8. 8.0 million cubic feet 

9. November 29,1979 

10. Panhandle Eastern Pipe Line Co 

1. 80-08147/05436 

2. 42-421-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Lowe No 1 

6. Texas Hugoton 

7. Sherman TX 

8. 6.0 million cubic feet 

9. November 29. 1979 

10. Northern Natural Gas Co 

1. 80-08148/05437 

2. 42-233-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Lucas No 4 

6. Panhandle West 

7. Hutchinson TX 

8. 8.0 million cubic feet 

9. November 29.1979 

10. Northern Natural Gas Co Panhandle 
Eastern Pipeline Co 

1. 80-08149/05442 

2. 42-357-00000-0000 


3.108 000 000 

4. Diamond Shamrock Corp 

5. Daniel E Kunkel No 1 

6. Ellis Ranch 

7. Ochiltree TX 

8. 8.0 million cubic feet 

9. November 29.1979 

10. Natural Gas P/L Co of America 

1. 80-08150/05450 

2. 42-357-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Lydia M Wheeler No 1 

6. Ellis Ranch 

7. Ochiltree TX 

6. 8.0 million cubic feet 

9. November 29.1979 

10. Natural Gas P/L Co of America 

1. 80-08151/05463 

2. 42-211-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Mae E Yokley No 1-92 

6. Canadian Northwest 

7. Memphill TX 

8. 8.0 million cubic feet 

9. November 29,1979 

10. Northern Natural Gas Co 

1. 80-08152/05464 

2. 42-211-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 11255. Mae E 
Yokley No 1-92 

6. Canadian Northwest 

7. Hemphill TX 

8. 8.0 million cubic feet 

9. November 29,1979 

10. Northern Natural Gas Co. 

1. 80-08153/05480 

2. 42-295-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Lutie W Gex No 1-875 

8. Mammoth Creek 

7. Lipscomb TX 

8. 8.0 million cubic feet 

9. November 29.1979 

10. Southwestern Public Service Co 

1. 80-08154/05481 

2. 42-357-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Crist Pshigoda Trustee No 1-A 

6. Ellis Ranch 

7. Ochiltree TX 

8. 8.0 million cubic feet 

9. November 29.1979 

10. Natural Gas P/L Co of America 

1. 80-08155/05482 

2. 42-421-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Safranko No 1 

6. Texas Hugoton 

7. Sherman TX 

8. 8.0 million cubic feet * 

9. November 29.1979 

10. Northern Natural Gas Co 

1. 80-08156/05483 

2. 42-211-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Frass No. 2-100 

6. Canadian NW 

7. Hemphill TX 








Federal Register / Vol. 45, No. 15 / Tuesday. January 22, 1980 / Notices 


4451 


8. 8.0 million cubic feet 

9. November 29,1979 

10. Northern Natural Gas Co 

1. 00-08157/05485 

2. 42-341-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Brown No. 5 

6. Panhandle West 

7. Moore TX 

8.8.0 million cubic feet 

9. November 29.1979 

10. Northern Natural Gas Co 

1. 80-08158/05489 

2. 42-341-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Anderson No 1 

6. Panhandle West 

7. Moore TX 

8. 8.0 million cubic feet 

9. November 29.1979 

10. Northern Natural Gas Co Panhandle 
Eastern Pipeline Co 

1. 80-06159/05493 

2. 42-421-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Price D No 13 

6. Texas Hugoton 

7. Sherman TX 

8.8.0 million cubic feet 

9. November 29,1979 

10. Northern Natural Gas Co 
1. 80-08160/04749 

Z 42-371-00000-0000 
3.106 000 000 
4 Alexander G Kaspar 

5. M ) OSullivan et al #1 54190 

8. Wilbros (Queen) 

7. Pecos TX 

8.12.0 million cubic feet 

9. November 29.1979 

10. Phillips Petroleum Company 
1.80-08161/04786 

Z 42-233-00000-0000 

3.108 000 000 

4. North Star Petroleum Corp 

5. Herring A A-7 (23817) 

6. West Panhandle 

7. Hutchinson TX 

8.18.7 million cubic feet 

9. November 29,1979 

10. Panhandle Producing Co et a) 

1. 80-08162/04787 

2.42-233-00000-0000 

3. 106 000 000 

4. North Star Petroleum Corp 

5. Yake A-2 (23820) 

6. West Panhandle 

7. Hutchinson TX 

8.12.2 million cubic feet 

9. November 29,1979 

10. Panhandle Producing Co et al 

1. 80-08163/05456 

2. 42-421-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Tinthoff No 1 

8. Texas Hugoton 

7. Sherman TX 

8. 8.0 million cubic feet 

9. November 29,1979 

10. Northern Natural Gas Co 
1. 80-08164/05455 


2. 42-295-00000-0000 

3.108 000 000 

4. Diamond Shamrock Corp 

5. Lutie W Gex No 1-963 

6. Mammoth Creek 

7. Lipscomb TX 

8. 8.0 million cubic feet 

9. November 29.1979 

10. Southwestern Public Service Co 

Utah Division of Oil, Gas and Mining 

1. Control number (FERC/State) 

2. API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or Block No. 

8. Estimated Annual Volume 

9. Date Received at FERC 

10. Purchasers) 

1. 80-08007/ K-l 07-6 

2. 43-043-30086-0000 
3.102 000 000 

4 . American Quasar Petroleum Co 
5 UPRR 3—8 

6 .1500 FNL and 200 FWL (NW NW) 

7. Summit. UT 

8.180.0 million cubic feet 

9. November 28,1979 

10. Mountain Fuel Supply Co 

West Virginia Department of Mines, Oil and 
Gas Division 

1. Control number (FERC/State) 

Z API well number 

3. Section of NGPA 

4. Operator 

5. Well name 

8. Field or OCS area name 

7. County. State or Block No. 

8. Estimated Annual Volume 

9. Date Received at FERC 

10. Purchasers) 

1.80-07924 

2. 47-085-03612-0000 

3.108 000 000 

4. Dennis D Blauser 

5. Denley Sheets #1 

6. Union 

7. Ritchie. WV 

8.1.5 million cubic feet 

9. November 28.1979 

10. Carnegie Natural Gas Company 

1. 80-07925 

2. 47-085-03617-0000 

3.108 000 000 

4. Dennis D Blauser 

5. Steven Butler #1 

6. Union 

7. Ritchie. WV 

8.1.5 million cubic feet 

9. November 28,1979 

10. Carnegie Natural Gas Company 

1. 80-07926 

2. 47-0021-02483-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Conrad #2 

6. Glenville 

7. Gilmer. WV 

8. 3.0 million cubic feet 

9. November 28,1979 

10. Columbia Gas Transmission Corp 
1. 80-07927 


Z 47-007-08530-0000 
3.108 000 000 

4. Dennis D Blauser 

5. C C Davis Hrs #1 
8. Saltlick 

7. Braxton, WV 

8. 2.5 million cubic feet 

9. November 28,1979 

10. Equitable Gas Company 

1. 80-07928 

2. 47-007-06530-0000 
3.108 000 000 

4. Dennis D Blauser 
5.1 F Stout #1 

6. Saltlick 

7. Braxton. WV 

8.1.0 million cubic feet 

9. November 26,1979 

10. Equitable Gas Company 

1. 80-07929 

2. 47-007-06430-0000 
3.108 000 000 

4. Dennis D Blauser 
5.11 Morris #2 

8. Saltlick 

7. Braxton, WV 

8. 3.0 million cubic feet 

9. November 28,1979 

10. Consolidated Gas Corporation 

1. 80-07930 

2. 47-097-01776-0000 

3. 108 000 000 

4. NRM Petroleum Corporation 

5. Shomo Enterprises #1 

6. Frog Run 

7. Upshur. WV 

8.14.0 million cubic feet 

9. November 28.1979 

10. Equitable Gas Company 

1. 80-07931 

2. 47-079-00768-0000 
3.108 000 000 

4. NRM Petroleum Corporation 

5. Long—Foreman 

6. Scott 

7. Putnam, WV 

8.1.0 million cubic feet 

9. November 28.1979 

10. Teavee Oil and Gas Company 

1. 80-07932 

2. 47-085-03614-0000 

3. 108 000 000 

4. Dennis D Blauser 

5. Hobart Smith 1A 

6. Union 

7. Ritchie, WV 

8.1.5 million cubic feet 

9. November 28.1979 

10. Carnegie Natural Gas Company 
1.80-07933 

2. 47-041-01619-0000 
3.108 000 000 

4. Dennis D Blauser 

5. A W Reed #2 

6. Courthouse 

7. Lewis. WV 

8. 7.0 million cubic feet 

9. November 28,1979 

10. Consolidated Gas Corporation 

1. 80-07934 

2. 47-085-03598-0000 
3.108 000 000 

4. Dennis D Blauser 

5. Hobart Smith # 

6. Union 
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7. Ritchie. WV 

8.1.5 million cubic feet 

9. November 28.1979 

10. Carnegie Natural Gas Company 

1. 80-07935 

2. 47-067-03780-0000 

3.108 000 000 

4. Dennis D Blauser 

5. Erctl #10 

6. Summersville 

7. Nicholas, WV 

8. 5.0 million cubic feet 

9. November 28,1979 

10. Equitable Gas Company 

1. 80-07936 

2. 47-021-02320-0000 

3.108 000 000 

4. Dennis D Blauser 

5. P W Bartlett #1 

6. Dekalb 

7. Gilmer, WV 

8. 3.0 million cubic feet 

9. November 28,1979 

10. Equitable Gas Company 

1. 80-07937 

2. 47-021-02325-0000 

3.108 000 000 

4. Dennis D Blauser 
6. H H Gainer #1 

6. Kekalb 

7. Gilmer. WV 

8. 7.0 million cubic feet 

9. November 28,1979 

10. Equitable Gas Company 

1. 80-07938 

2. 47-021-02323-0000 

3.108 000 000 

4. Dennis D Blauser 

5. QK Kelly #1 

6. Dekalb 

7. Gilmer, WV 

8. 8.0 million cubic feet 

9. November 28.1979 

10. Equitable Gas Company 

1. 80-07939 

2. 47-021-02312-0000 

3.108 000 000 

4. Dennis D Blauser 

5. Gainer Interprises #1 

6. Dekalb 

7. Gilmer. WV 

8.10.0 million cubic feet 

9. November 28,1979 

10. Equitable Gas Company 

1.80- 07940 

2. 47-021-02282-0000 

3. 108 000 000 

4. Dennis D Blauser 

5. S W Vannoy #4 

6. Dekalb 

7. Gilmer. WV 

8.10.0 million cubic feet 

9. November 28,1979 

10. Equitable Gas Co 

1. 80-07941 

2. 47-021-02281-0000 

3.108 000 000 

4. Dennis D Blauser 

5. | W Vannoy #3 

6. Dekalb 

7. Gilmer. WV 

8.10.0 million cubic feet 

9. November 28,1979 

10. Equitable Gas Co 

1.80- 07942 


2. 47-021-02280-0000 

3.108 000 000 

4. Dennis D Blauser 

5. L B Hickman #1 

6. Dekalb 

7. Gilmer. WV 

8. 6.0 million cubic feet 

9. November 28.1979 

10. Equitable Gas Co 

1. 80-07943 

2. 47-021-01916-0000 

3.108 000 000 

4. Dennis D. Blauser 

5. Doy Langford or James Keith #2 

6. Glenville 

7. Gilmer WV 

8. 2.0 million cubic feet 

9. November 28,1979 

10. Carnegie Natural Gas Company 

1.80-07944 

2. 47-021-01893-0000 

3.108 000 000 

4. Dennis D. Blauser 

5. O B Summers #1 

6. Glenville 

7. Gilmer WV 

8. 3.0 million cubic feet 

9. November 28,1979 

10. Carnegie Natural Gas Company 

1. 80-07945 

2. 47-021-01809-0000 

3.108 000 000 

4. Dennis D. Blauser 

5. J J Morris #1 

6. Glenville 

7. Gilmer WV 

8. 5,0 million cubic feet 

9. November 28.1979 

10. Consolidated Gas Corporation 

1. 80-07946 

2. 47-021-01784-0000 

3.108 000 000 

4. Dennis D. Blauser 

5. E S Williams #2 

6. Glenville 

7. Gilmer WV 

8. 2.0 million cubic feet 

9. November 28,1979 

10. Consolidated Gas Corporation 

1. 80-07947 

2. 47-021-01397-0000 

3.108 000 000 

4. Dennis D. Blauser 

5. Alfred Hess #1 

6. Glenville 

7. Gilmer WV 

8.1.5 million cubic feet 

9. November 28,1979 

10. Carnegie Natural Gas Company 

1.80-07948 

2. 47-015-00928-0000 

3. 108 000 000 

4. Dennis D. Blauser 

5. Elk River C & L #1 

6. Buffalo 

7. Clay WV 

8. 2.0 million cubic feet 

9. November 28,1979 

10. Equitable Gas Company 

1. 80-07949 

2. 47-007-01139-0000 

3.108 000 000 

4. Dennis D. Blauser 

5. G B Howell #1 

6. Birch 


7. Braxton WV 

8. 2.0 million cubic feet 

9. November 28,1979 

10. Equitable Gas Company 

1. 80-07950 

2. 47-007-00919-0000 
3.108 000 000 

4. Dennis D. Blauser 

5. Robert Bragg #1 

8. Saltlick 

7. Braxton WV 

8.1.0 million cubic feet 

9. November 28.1979 

10. Equitable Gas Company 

1. 80-07951 

2. 47-007-00893-0000 
3.108 000 000 

4. Dennis D. Blauser 

5. A W Carter #1 

6. Saltlick 

7. Braxton WV 

8. 3.0 million cubic feet 

9. November 28.1979 

10. Equitable Gas Company 

1. 80-07952 

2. 47-021-02454-0000 
3.108 000 000 

4. Dennis D. Blauser 

5. Cunningham Hardman #2 

6. Dekalb 

7. Gilmer WV 

8.1.0 million cubic feet 

9. November 28.1979 

10. Equitable Gas Company 

1. 80-07953 

2. 47-021-02448-0000 
3.108 000 000 

4. Dennis D. Blauser 

5. Gainer Interprises #2 

6. Dekalb 

7. Gilmer WV 

8. 4.0 million cubic feet 

9. November 28,1979 

10. Equitable Gas Company 
1.80-07954 

2. 47-021-02447-0000 

3. 108 000 000 

4. Dennis D. Blauser 

5. H H Haney #1 

6. Dekalb 

7. Gilmer WV 

8. 6 0 million cubic feet 

9. November 28,1979 

10. Equitable Gas Company 

1. 80-07955 

2. 47-021-02448-0000 
3.108 000 000 

4. Dennis D. Blauser 

5. Davidson Hardman *1 

6. Dekalb 

7. Gilmer WV 

8.1.0 million cubic feet 

9. November 28,1979 

10. Equitable Gas Company 

1. 80-07956 

2. 47-021-02443-0000 
3.108 000 000 

4. Dennis D. Blauser 

5. HD Woofter #1 

6. Dekalb 

7. Gilmer WV 

8. 4.0 million cubic feet 

9. November 28.1979 

10. Equitable Gas Company 
1. 80-07957 
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2. 47-021-02408-0000 

3.108 000 000 

4. Dennis D. Blauser 

5. O C Davis #1 

6. Dekalb 

7. Gilmer WV 

8. 7.0 million cubic feet 

9. November 28.1979 

10. Equitable Gas Company 

1. 80-07958 

2. 47-021-02383-0000 

3.108 000 000 

4. Dennis D. Blauser 

5. Cunningham-Hardman #1 

6. Dekalb 

7. Gilmer WV 

8. 3.0 million cubic feet 

9. November 28.1979 

10. Equitable Gas Company 

1. 80-07959 

2. 47-021-02363-0000 

3.108 000 000 

4. Dennis D. Blauser 

5. R F Woodford #1 

6. Dekalb 

7. Gilmer WV 

a 2.0 million cubic feet 

9. November 28,1979 

10. Equitable Gas Company 

1.80- 07960 

2. 47-021-02332-0000 

3.108 000 000 

4. Dennis D. Blauser 

5. C F Stalmaker #1 

8. Dekalb 

7. Gilmer WV 

8. 3.0 million cubic feet 

9. November 28.1979 

10. Equitable Gas Company 

1. 80-07961 

2. 47-085-01707-0000 

3.108 000 000 

4. Vesta Fuel Company 

5. Vesta Fuel Company Well No 1 

6. Union District 

7. Ritchie WV 

8.1.2 million cubic feet 

9. November 28.1979 

10. Carnegie Natural Gas Company 

1.80- 07962 

2. 47-021-02330-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Cottrill #3 

6. Glenville 

7. Gilmer WV 

8. .8 million cubic feet 

9. November 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-07963 

2. 47-021-02369-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Lynch #1 

6. Glenville 

7. Gilmer WV 

8. 3.0 million cubic feet 

9. November 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-07964 

2. 47-021-02377-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Coberly #1 
a Glenville 


7. Gilmer WV 

8.1.0 million cubic feet 

9. November 2a 1979 

10. Columbia Gas Transmission Corp 

1. 80-07965 

Z 47-021-02380-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Wright #1 

6. Glenville 

7. Gilmer WV 

8. 6.0 million cubic feet 

9. November 28,1979 

10. Columbia Gas Transmission Corp 

1.80- 07966 

2. 47-021-02390-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Wright #2 

6. Glenville 

7. Gilmer WV 

8. 6.0 million cubic feet 

9. November 2a 1979 

10. Columbia Gas Transmission Corp 

1. 80-07967 

2. 47-021-02476-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Conrad #1 

6. Glenville 

7. Gilmer WV 

8. 3.0 million cubic feet 

9. November 28,1979 

10. Columbia Gas Transmission Corp 

1.80- 07968 

2. 47-021-02482-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Floyd #1 

6. Glenville 

7. Gilmer WV 

8. 3.0 million cubic feet 

9. November 28,1979 

10. Columbia Gas Transmission Corp 

1.80- 07969 

2. 47-085-01718-0000 

3.108 000 000 

4. Vesta Fuel Company 

5. Vesta Fuel Co No 2 

6. Union District 

7. Ritchie WV 

* 8. 4.0 million cubic feet 

9. November 28.1979 

10. Carnegie Natural Gas Company 

1. 80-07970 

2. 47-085-01813-0000 

3.108 000 000 

4. Vesta Fuel Company 

5. Vesta Fuel Co No 5 

8. Union District 

7. Ritchie WV 

8.1.5 million cubic feet 

9. November 28,1979 

10. Consolidated Gas Supply Corp 
1. 80-07971 

* 2. 47-085-01858-0000 

3.108 000 000 

4. Vesta Fuel Company 

5. Vesta Fuel Co No 6 

6. Union District 

7. Ritchie WV 

8.1.5 million cubic feet 

9. November 28.1979 

10. Consolidated Gas Supply Corp 
1. 80-07972 


2. 47-085-01976-0000 

3.108 000 000 

4. Vesta Fuel Company 

5. Vesta Fuel Co No 8 

6. Union District 

7. Ritchie WV 

8. .0 million cubic feet 

9. November 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-07973 

2. 47-085-02073-0000 

3.108 000 000 

4. Vesta Fuel Company 

5. Vesta Fuel Co No 9 
7. Union District 

7. Ritchie. WV 

8. 5.5 million cubic feet 

9. November 28.1979 

10. Consolidated Gas Supply Corporation 

1. 80-07974 

2. 47-085-02362-0000 

3.108 000 000 

4. Vesta Fuel Company 

5. Vesta Fuel Co No 13 

6. Union District 

7. Ritchie, WV 

8. 6.0 million cubic feet 

9. November 28.1979 

10. Consolidated Gas Supply Corporation 

1. 80-07975 

2. 47-085-02580-0000 

3.108 000 000 

4. Vesta Fuel Company 

5. Vesta Fuel Co No 14 

6. Murphy District 

7. Ritchie. WV 

8. .0 million cubic feet 

9. November 28,1979 

10. Consolidated Gas Supply Corporation 
1. 80-07976 

Z 47-021-02316-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. R B Reed #1 

6. Glenville 

7. Gilmer, WV 

8. 5.0 million cubic feet 

9. November 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-07977 

2. 47-021-02330-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Cottrill #2 

6. Glenville 

7. Gilmer. WV 

8.1.0 million cubic feet 

9. November 28,1979 

10. Columbia Gas Transmission Corp 
1. 80-07978 

Z 47-021-02489-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Floyd #2 

6. Glenville 

7. Gilmer. WV 

8. 3.0 million cubic feet 

9. November 28,1979 

10. Columbia Gat Transmission Corp 

1. 80-07979 

2. 47-021-02491-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Floyd #3 

8. Glenville 
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7. Gilmer, WV 

8. 3.0 million cubic feet 

9. November 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-07980 

2. 47-021-02493-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Floyd #4 

6. Glenville 

7. Gilmer, WV 

8. 3.0 million cubic feet 

9. November 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-07981 

2. 47-021-02543-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Yerkey #1 

6. Glenville 

7. Gilmer, WV 

8. 6.0 million cubic feet 

9. November 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-07982 

2. 47-021-02545-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Wilfong #1 

6. Glenville 

7. Gilmer, WV 

8. 3.0 million cubic feet 

9. November 28.1979 

10. Columbia Gas Transmission Corp 

1.80-07983 

2. 47-021-02676-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. L Moss #1 

6. Center 

7. Gilmer, WV 

8. 2.0 million cubic feet 

9. November 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-07984 

2. 47-021-02720-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Barker #1 

6. Glenville 

7. Gilmer. WV 

8.18.0 million cubic feet 

9. November 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-07985 

2. 47-021-02722-0000 

3. 108 000 000 

4. NRM Petroleum Corporation 

5. Barker *2 

6. Glenville 

7. Gilmer, WV 

8. 8.0 million cubic feet 

9. November 28,1979 

10. Consolidated Gas Supply Co 

1. 80-07988 

2. 47-041-01838-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Smith #3 

6. Freemans Creek 

7. Lewis. WV 

8. 6 0 million cubic feet 

9. November 28,1979 

10. Consolidated Gas Supply Corp 
1. 80-07987 


2. 47-041-01839-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Hudkins #3 

6. Freemans Creek 

7. Lewis, WV 

8.11.0 million cubic feet 

9. November 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-07988 

2. 47-041-01840-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Randolph #1 

6. Freemans Creek 

7. Lewis, WV 

8.15.0 million cubic feet 

9. November 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-07989 

2. 47-041-01841-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Springston #2 

6. Freemans Creek 

7. Lewis, WV 

8.16.0 million cubic feet 

9. November 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-07990 

2. 47-041-01844-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Bennett #1 

6. Freemans Creek 

7. Lewis. WV 

8.4.0 million cubic feet 

9. November 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-07991 

2. 47-041-01881-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Edwards #2 

6. Courthouse 

7. Lewis, WV 

8. 2.0 million cubic feet 

9. November 28.1979 

10. Equitable Gas Company 

1. 80-07992 

2. 47-045-00927-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Napier #1 

6. Guyan 

7. Logan. WV 

8. 5.0 million cubic feet 

9. November 28,1979 

10. Columbia Gas Transmission Corp 

1. 80-07993 

2. 47-079-00767-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Johnston-Berry 

8. Cow Creek 
7. Putnam. WV 

8.14.0 million cubic feet 

9. November 28,1979 

10. Teavee Oil and Gas Co 

1.80-07994 

2. 47-041-01834-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Hudkins *1 

6. Freemans Creek 


7. Lewis, WV 

8. 20.0 million cubic feet 

9. November 28,1979 

10. Consolidated Gas Supply Corp 

1.80- 07995 

2. 47-041-01837-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Smith #2 

6. Freemans Creek 

7. Lewis, WV 

a 8.0 million cubic feet 

9. November 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-07996 

2. 47-041-18330-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. L Hall #1 

6. Freemans Creek 

7. Lewis. WV 

a 9.0 million cubic feet 

9. November 28.1979 

10. Consolidated Gas Supply Corp 

1. 80-07997 

2. 47-021-02783-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. A S Reed #1 

6. Center 

7. Gilmer. WV 

8.13.0 million cubic feet 

9. November 28,1979 

10. Columbia Gas Trans Corp 

1. 80-07998 

2. 47-021-02922-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. J S Barker #1-A 

6. Tomblyn Run 

7. Gilmer, WV 

8.16.0 million cubic feet 

9. November 28,1979 

10. Consolidated Gas Supply 

1. 80-07999 

2. 47-033-00557-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Swisher #2 

6. Elk 

7. Harrison, WV 

8.11.0 million cubic feet 

9. November 28.1979 

10. Consolidated Gas Supply Corp 
1. 80-08000 

2. 47-041-01800-0000 

3. 108 000 000 

4. NRM Petroleum Corporation 

5. Dean #1 

6. Freemans Creek 

7. Lewis. WV 

8.12.0 million cubic feet 

9. November 28,1979 

10. Consolidated Gas Supply Corp 

1.80- 08001 

2. 47-041-01815-0000 

3. 108 000 000 

4. NRM Petroleum Corporation 

5. Edwards #1 

6. Courthouse 

7. Lewis. WV 

8.14.0 million cubic feet 

9. November 28.1979 

10. Equitable Gas Company 
1. 80-08002 
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2. 47-041-01829-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Smith #1 

6. Freemans Creek 

7. Lewis, WV 

8.12.0 million cubic feet 

9. November 28.1979 

10. Consolidated Gas Supply Corp 

1.80- 08003 

2. 47-041-01830-0000 

3. 108 000 000 

4. NRM Petroleum Corporation 

5. Hudkins #2 

6. Freemans Creek 

7. Lewis, WV , 

8.4.0 million cubic feet 

9. November 28,1979 

10. Consolidated Gas Supply Corp 

1.80- 08004 

2. 47-041-01832-0000 

3.108 000 000 

4. NRM Petroleum Corporation 

5. Springston #1 

6. Freemans Creek 

7. Lewis, WV 

8.15.0 million cubic feet 

9. November 28,1979 

10. Consolidated Gas Supply Corp 

1. 80-08018 

2. 47-021-01684-0000 
3.100 000 000 

4. Cecil Pruitt Jr 

5. Stump #1 
0. Glennville 

7. Gilmer, WV 

8. 5.7 million cubic feet 

9. November 29.1979 

10 . Consolidated Gas Supply Company 

1.80- 08019 

2.47-085-21550-0000 

3.108 000 000 

4. Rock Camp Oil & Gas Company 

5. Effie Wilson #2-Rit 1550 

8. Pullman 

7. Ritchie, WV 

8.1.3 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp 

1.80- 08020 

2. 47-085-21511-0000 

3. 108 000 000 

4. Rock Camp Oil & Gas Company 

5. Arden Wilson #1-Rit 1511 

6. Pullman 

7. Ritchie. WV 

8.1.3 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp 

1.80-08021 

2. 47-085-21449-0000 

3. 108 000 000 

4. Rock Camp Oil & Gas Company 

5. Ethel M Turner #1-Rit 1449 

6. Pullman 

7. Ritchie, WV 

8 1.3 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Corp 

1. 80-08022 

2. 47-085-21463-0000 

3.108 000 000 

4. Rock Camp Oil & Gas Company 

5. D C Hutchinson #1-Rit 1463 

6. Pullman 


7. Ritchie, WV 

8.1.3 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp 

1. 80-08023 

2. 47-041-01093-0000 

3.108 000 000 

4. Cecil Pruitt Jr 

5. Rhodes #1 

6. Hackers Creek 

7. Lewis, WV 

8.13.6 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Company 

1. 80-08024 

2. 47-017-00715-0000 

3.108 000 000 

4. Cecil Pruitt Jr 

5. Tower #1 

6. Central 

7. Doddridge, WV 

8.1.2 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Company 

1.80-08025 

2. 47-085-21937-0000 

3.108 000 000 

4. Rock Camp Oil & Gas Company 

5. D C Hutchinson #2-Rit 1937 

6. Pullman 

7. Ritchie, WV 

8.1.3 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp 
1. 80-08028 

2. 47-017-01753-0000 

3. 108 000 000 

4. Cecil Pruitt Jr 

5. Brown #2 

6. Central 

7. Doddridge, WV 

8. 2.3 million cubic feet 

9. November 29.1979 

10. Equitable Gas Company 

1. 80-08027 

2. 47-017-20836-0000 

3. 108 000 000 

4. Trio Oil & Gas Co Inc 

5. C L Pearcy Etal 

6 . 

7. Doddridge. WV 

8. 3.0 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Company 
1. 80-08028 

2. 47-085-21590-0000 

3. 108 000 000 

4. Rock Camp Oil & Gas Company 

5. Ruby Dotson Wilson #2-Rit 1590 

6. Pullman 

7. Ritchie. WV 

8.1.3 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp 

1. 80-08029 

2. 47-085-21428-0000 

3. 108 000 000 

4. Rock Camp Oil & Gas Company 

5. Archie Richards #1-Rit 1428 

6. Pullman 

7. Ritchie, WV 

8.1.3 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Corp 
1. 80-08030 


2. 47-085-21419-0000 

3.108 000 000 

4. Rock Camp Oil & Gas Company 

5. A H Hodge #1-Rit 1419 

6. Pullman 

7. Ritchie. WV 

8.1.3 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Corp 

1.80- 08031 

2. 47-017-21162-0000 

3.108 000 000 

4. Trio Oil & Gas Co Inc 

5. B C Cox #4 

6. New Milton Dist R H Meat House Fork 

7. Doddridge, WV 

8. 5.0 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Corp 

1. 80-08032 

2. 47-017-21399-0000 

3.108 000 000 

4. Trio Oil & Gas Co Inc 

5. W Osborne #2 

6. South West District 

7. Doddridge. WV 

8.1.4 million cubic feet 

9. November 29. 1979 

10. Consolidated Gas Supply Corp 

1.80- 08033 

2. 47-017-20646-0000 

3.108 000 000 

4. Trio Oil & Gas Co Inc 

5. C Stinespring #1 

8. West Union District 

7. Doddridge, WV 

8. 2.0 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Corp 

1. 86-00034 

2. 47-081-00076-0000 

3.108 000 000 

4. Big Marsh Oil Co 

5. BM-7 900007 

6 . 

7. Raleigh. WV 

8. 2.2 million cubic feet 

9. November 29,1979 

10. Columbia Gas Transmission Corp 

1. 86-08035 

2. 47-081-00087-0000 

3.108 000 000 

4. Big Marsh Oil Co 

5. BM-10 900010 

6 . 

7. Raleigh, WV 

8.10.7 million cubic feet 

9. November 29,1979 

10. Columbia Gas Transmission Corp 
1.86-08036 

2. 47-081-00093-0000 

3.108 000 000 

4. Big Marsh Oil Co 

5. BM-11 900011 

6 . 

7. Raleigh, WV 

8.11.1 million cubic feet 

9. November 29,1979 

10. Columbia Gas Transmission Corp 

1. 80-08037 

2. 47-007-00505-0000 

3. 108 000 000 

4. Eldon I Haught 

5. Ida Crutchfield #1 

6. Burnsville 
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7. Braxton, WV 

8. 2.2 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp 

1.80- 08038 
2.47-013-01124-0000 

3.108 000 000 

4. Grantsville Oil & Gas Co 

5. William Shock No. 2 

8. Sherman District 

7. Calhoun. WV 

8. 3.0 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp 

1.80- 08039 

2. 47-039-01961-0000 

3. 108 000 000 

4. Kanlin Oil & Gas Co 

5. Stella Blount Etal #1 

6. Malden 

7. Kanawha. WV 

8. 5.7 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Corp 

1. 80-08040 

2. 47-039-01944-0000 

3.108 000 000 

4. Kanlin Oil & Gas Co 

5. Alva Hackney #1 

6. Malden 

7. Kanawha. WV 

8. 2.5 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Corp 

1.80- 08041 

2. 47-013-01742-0000 

3.108 000 000 

4. Grantsville Oil & Gas Co 

5. E O Wilson Weil #2 

6. Sherman 

7. Calhoun. WV 

8.4.9 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp 

1.80- 08042 

2. 47-081-00224-0000 

3.108 000 000 

4. Big Marsh Oil Co 

5. BM-22 
e - 

7. Raleigh, WV 

8.12.3 million cubic feet 

9. November 29.1979 

10. Columbia Gas Transmission Corp 

1.80- 08043 

2. 47-081-00102-0000 

3. 108 000 000 

4. Big Marsh Oil Co 

5. BM-12 900012 

8. 

7. Raleigh. WV 

8. 8.5 million cubic feet 

9. November 29.1979 

10. Columbia Gas Transmission Corp 

1.80- 08044 

2. 47-081-00157-0000 

3. 108 000 000 

4. Big Marsh Oil Co 

5. BM-16 6537 

6. 

7. Raleigh, WV 

8.19.3 million cubic feet 

9. November 29.1979 

10. Columbia Gas Transmission Corp 

1.80- 08045 


2. 47-081-00203-0000 

3. 108 000 000 

4. Big Marsh Oil Co 

5. BM-18 

8. 

7. Raleigh, WV 

8. 2.1 million cubic feet 

9. November 29,1979 

10. Columbia Gas Transmission Corp 

1. 80-08046 

2. 47-081-00207-0000 

3. 108 000 000 

4. Big Marsh Oil Co 

5. BM-20 

6. 

7. Raleigh WV 

8. 18.9 million cubic feet 

9. November 29,1979 

10. Columbia Gas Transmission Corp 

1. 80-08047 

2. 47-081-00214-0000 

3. 108 000 000 

4. Big Marsh Oil Co 

5. BM-21 

6. 

7. Raleigh WV 

8. 18.9 million cubic feet 

9. November 29,1979 

10. Columbia Gas Transmission Corp 

1. 80-08048 

2. 47-081-00231-0000 

3. 108 000 000 

4. Big Marsh Oil Co 

5. BM-23 

6. 

7. Raleigh WV 

8. 10.1 million cubic feet 

9. November 29.1979 

10. Columbia Gas Transmission Corp 

1. 80-08049 

2. 47-017-20626-0000 

3. 108 000 000 

4. Trio Oil & Gas Co Inc 

5. Ben W Kelley 

8. Grant District Big Flint Creek 

7. Doddridge WV 

8. 2.5 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp 

1. 80-08050 

2. 47-015-06650-0000 

3. 108 000 000 

4. Reed-Wheeler-Young Oil & Gas Co 

5. Go8hom Heirs 18 

6. Union District 

7. Clay WV 

8. 6.0 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp 

1. 80-08051 

2. 47-015-00990-0000 

3. 108 000 000 

4. Reed-Wheeler-Young Oil & Gas Co 

5. Goshorn Heirs 22 

6. Union District 

7. Clay WV 

8. 6.0 million cubic feet 

9. November 29. 1979 

10. Consolidated Gas Supply Corp 

1. 80-08052 

2. 47-086-01933-0000 

3. 108 000 000 

4. Wellings Oil & Gas Co 

5. Wellings No. 1 

6. Union District 


7. Richie WV 

8. 1.0 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Corp 

1. 80-08053 

2. 47-085-02084-0000 

3. 108 000 000 

4. Wellings Oil 8 Gas Co 

5. Wellings No. 2 

6. Union District 

7. Richie WV 

8. 1.0 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp 

1. 80-08054 

2. 47-081-00060-0000 

3. 108 000 000 

4. Big Marsh Oil Co 

5. BM-4 90004 

6. 

7. Raleigh WV 

8. 6.9 million cubic feet 

9. November 29,1979 

10. Columbia Gas Transmission Corp 

1. 80-08055 

2. 47-013-02058-0000 

3. 108 000 000 

4. Smith Jones & Gibson 

5. Daniel Huffman Lease Well No. 2 

6. Sherman District 

7. Calhoun WV 

8. 3.2 million cubic feet 

9. November 29,1979 

10. Cons Gas Supply Corp 

1. 80-08056 

2. 47-049-00022-0000 

3. 108 000 000 

4. Mary Jane Tennant Woodruff 

5. W. H. and Augusta Mercer No. 1 

6. Paw Paw 

7. Marion WV 

8. 5.0 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp 

1. 80-08057 

2. 47-085-02085-0000 

3. 108 000 000 

4. Mutual Oil & Gas Co 

5. Locke-Cunningham No. 2 

6. Union District 

7. Ritchie WV 

8. 1.0 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp 

1. 80-08058 

2. 47-085-01815-0000 

3. 108 000 000 

4. Bearwallow Oil & Gas Co 

5. Snyder-Mossor et al. No. 2 

6. Union District 

7. Richie WV 

8. 1.0 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp 

1. 80-08059 

2. 47-015-00981-0000 

3. 108 000 000 

4. Blue Creek Gas Co 

5. White No. 1 

6. Henry 

7. Clay WV 

8. .5 million cubic feet 

9. November 29,1979 

10. Columbia Gas Transmission Corp 
1. 80-08060 
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2. 47-015-00983-0000 

3. 108 000 000 

4. Blue Creek Gas Co 

5. White No. 2 

6. Henry 

7. Clay WV 

5. .5 million cubic feet 

9. November 29.1979 

10. Columbia Gas Transmission Corp 

1. 80-08061 

2. 47-01S-01068-0000 

3. 108 000 000 

4. Blue Creek Gas Co 

5. D E 7504 

8. Henry 

7. Clay WV 

6. .5 million cubic feet 

9. November 29.1979 

10. Columbia Gas Transmission Corp 

1. 80-08062 

2. 47-015-01070-0000 

3. 108 000 000 

4. Blue Creek Gas Co 

5. D E 7506 

6. Henry 

7. Clay WV 

8. .5 million cubic feet 

9. November 29,1979 

10. Columbia Gas Transmission Corp 

1. 80-08063 

2. 47-041-00648-0000 

3. 108 000 000 

4. Blue Creek Gas Co 

5. White No. 1 

8. Freemans Creek District 

7. Lewis WV 

8. 5.5 million cubic feet 

9. November 29,1979 

10 Consolidated Gas Supply Corp 

1. 80-08064 

2. 47-041-01883-0000 

3. 108 000 000 

4. Blue Creek Gas Co 

5. White No. 2 

6. Freemans Creek District 

7. Lewis WV 

8. 5.5 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Corp 

1. 80-08065 

2. 47-097-01111-0000 

3. 108 000 000 

4. Blue Creek Gas Co 

5. Domall No. 1 

6. Meade District 

7. Upshur WV 

8. 4.0 million cubic feet 

9. November 29.1979 

10. Columbia Gas Co 

1. 60-08068 

2. 47-007-00922-0000 

3. 108 000 000 

4 Blue Creek Gas Co 

5. Nicholson No. 1 

6. Salt Lick District 

7. Braxton WV 

8 7.5 million cubic feet 

9. November 29.1979 

10. Equitable Gas Co 
1 00-08067 

2. 47-007-00938-0000 

3. 108 000 000 

4. Blue Creek Gas Co 

5. Nicholson No. 2 

6. Sait Lick District 


7. Braxton WV 

8. 7.0 million cubic feet 

9. November 29.1979 

10. Equitable Gas Co 
1. 80-08068 

2. 47-007-00954-0000 

3. 108 000 000 

4. Blue Creek Gas Co 

5. Nicholson No. 3 

6. Salt Lick District 

7. Braxton WV 

8. 4.0 million cubic feet 

9. November 29,1979 

10. Equitable Gas Co 

1. 80-08069 

2. 47-015-00408-0000 

3. 108 000 000 

4. Blue Creek Gas Co 

5. Davenport Elliott No. 12 

6. Henry 

7. Clay WV 

8. 4.9 million cubic feet 

9. November 29.1979 

10. Columbia Gas Co 

1. 80-08070 

2. 47-015-00563-0000 

3. 108 000 000 

4. Blue Creek Gas Co 

5. Davenport Elliott RB No. 1 

6. Henry 

7. Clay WV 

8. 4.9 million cubic feet 

9. November 29.1979 

10. Columbia Gas Co 

1. 80-08071 

2. 47-015-00796-0000 

3. 108 000 000 

4. Blue Creek Gas Co 

5. Watheral C-64-2 

6. Henry 

7. Clay WV 

8. 4.9 million cubic feet 

9. November 29.1979 

10. Columbia Gas Co 

1. 80-08072 

2. 47-015-00959-0000 

3. 108 000 000 

4. Blue Creek Gas Co 

5. Davenport Elliott No. 7201 

6. Henry 

7. Clay WV 

8. 4.9 million cubic feet 

9. November 29.1979 

10. Columbia Gas Co 

1. 80-08073 

2. 47-015-00962-0000 

3. 108 000 000 

4. Blue Creek Gas Co 

5. Davenport Elliott No. 7203 

6. Henry 

7. Clay WV 

8. 4.9 million cubic feet 

9. November 29,1979 

10. Columbia Gas Co 

1. 80-08074 

2. 47-015-00965-0000 

3. 108 000 000 

4. Blue Creek Gas Co 

5. 7205 

6. Henry 

7. Clay WV 

8. 10.0 million cubic feet 

9. November 29.1979 

10. Columbia Gas Co 
1. 80-08075 


2. 47-021-01781-0000 

3. 108 000 000 

4. Pacific States Ga9 & Oil Inc 

5. Bud Moore No. 4 

6. Glenville 

7. Gilmer WV 

8. 2.0 million cubic feet 

9. November 29.1979 

10. Equitable Gas Co 

1. 80-08078 

2. 47-041-01474-0000 

3.108 000 000 

4. Pacific States Gas & Oil Company 

5. Lawson No. 1 

6. Skin Creek 

7. Lewis. WV 

8. 7.0 million cubic feet 

9. November 29.1979 

10. Equitable Gas Company 

1. 80-08077 

2. 47-041-01475-0000 

3. 106 000 000 

4. Pacific States Gas & Oil Company 

5. Lawson No. 2 

6. Skin Creek 

7. Lewis, WV 

8. 4.5 million cubic feet 

9. November 29,1979 

10. Equitable Gas Company 

1.80- 08078 

2. 47-041-01505-0000 

3.108 000 000 

4. Pacific States Gas & OU Company 

5. Rohrbough No. 1 

6. Skin Creek 

7. Lewis, WV 

8. 8.9 million cubic feet 

9. November 29,1979 

10. Equitable Gas Company 

1. 80-08079 

2. 47-041-01508-0000 

3.108 000 000 

4. Pacific States Gas & Oil Company 

5. C C Fisher No. 3 

6. Skin Creek 

7. Lewis, WV 

8. 2.7 million cubic feet 

9. November 29.1979 

10. Equitable Gas Company 

1.80- 08080 

2. 47-041-01544-0000 

3.108 000 000 

4. Pacific States Gas & Oil Company 

5. Bush No. 1 

6. Skin Creek 

7. Lewis, WV 

8. 3.0 million cubic feet 

9. November 29.1979 

10. Equitable Gas Company 

1.80-08081 

2. 47-021-02677-0000 

3.108 000 000 

A. Pacific States Gas & Oil Company Inc 

5. C Collins No. 1 

6. Glenville 

7. Gilmer. WV 

8.4.2 million cubic feet 

9. November 29,1979 

10. Equitable Gas Company 
1. 80-08082 

2. 47-021-02779-0000 

3. 108 000 000 

4. Pacific States Gas & Oil Company 

5. R L Peters No. 1 * 

6. Glenville 
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7. Gilmer, WV 

8.10.0 million cubic feet 

9. November 29.1979 

10. Equitable Gas Company 

1.80- 08083 

2. 47-041-02098-0000 

3.108 000 000 

4. Pacific States Gas & Oil Company 

5. G W Crook No. 1 
0. Skin Creek 

7. Lewis. WV 

8. 7.1 million cubic feet 

9. November 29.1979 

10. Equitable Gas Company 

1.80- 08084 

2. 47-047-01451-0000 

3.108 000 000 

4. Pacific States Gas & Oil Company 
5.1 Fisher No. 1 

6. Skin Creek 

7. Lewis, WV 

8. 4.1 million cubic feet 

9. November 29.1979 

10. Equitable Gas Company 
1.00-00085 

2. 47-021-02828-0000 

3.108 000 000 

4. Pacific States Gas & Oil Company 

5. E C Hess No. 1 
0. Glenville 

7. Gilmer, WV 

8.14.8 million cubic feet 

9. November 29,1979 

10. Equitable Gas Company 

1.80- 00080 

2. 47-021-02784-0000 

3.108 000 000 

4. Pacific States Gas & Oil Company 

5. W E Frashure No. 1 

6. Glenville 

7. Gilmer. WV 

8.17.7 million cubic feet 

9. November 29.1979 

10. Equitable Gas Company 

1.80- 08087 

2. 47-021-02626-0000 

3.108 000 000 

4. Pacific States Gas & Oil Company 

5. G C Hays No. 1 

6. Glenville 

7. Gilmer. WV 

8.13.9 million cubic feet 

9. November 29,1979 

10. Equitable Gas Company 

1.80- 08088 

2. 47-021-02553-0000 

3.108 000 000 

4. Pacific States Gas & Oil Company 
5.1 W Wolfe No. 4 

8. Glenville 

7. Gilmer, WV 

8.15.0 million cubic feet 

9. November 29.1979 

10. Equitable Gas Company 

1.80- 08089 

2. 47-021-01611-0000 

3. 108 000 000 

4. Pacific States Gas & Oil Company 

5. Taylor No. 1 

6. Glenville 

7. Gilmer. WV 

8. 4.0 million cubic feet 

9. November 29,1979 

10. Equitable Gas Company 

1.80- 08090 


2. 47-041-01477-0000 

3.108 000 000 

4. Pacific States Gas & Oil Company 

5. DK Fisher No. 2 
0. Skin Creek 

7. Lewis. WV 

8. 2.8 million cubic feet 

9. November 29,1979 

10. Equitable Gas Company 

1.80- 08091 

2. 47-021-01071-0000 

3.108 000 000 

4. Pacific States Gas 8 Oil Company 

5. Floyd-Linda No. 1 

6. Glenville 

7. Gilmer, WV 

8. 3.1 million cubic feet 

9. November 29.1979 

10. Equitable Gas Company 

1. 80-08092 

2. 47-021-01711-0000 

3.108 000 000 

4. Pacific States Gas 8 Oil Company 

5. J R Lynch No. 1 

8. Glenville 

7. Gilmer, WV 

8. 5.4 million cubic feet 

9. November 29,1979 

10. Equitable Gas Company 

1.80- O0Q93 

Z 47-021-01737-0000 
3.100 000 000 

4. Pacific States Gas A Oil Company 

5. Bud Moore No. 3 

6. Glenville 

7. Gilmer, WV 

8. 2.0 million cubic feet 

9. November 26,1979 

10. Equitable Gas Company 

1.80- 06004 

Z 47-021-02879-0000 

3.108 000 000 

4. Pacific States Gas & Oil Company 

5. L Rinehart No. 1 

8. Glenville 

7. Gilmer, WV 

8. 8.2 million cubic feet 

9. November 29,1979 

10. Equitable Gas Company 

1.80- 08095 

2. 47-021-02817-0000 

3.108 000 000 

4. Pacific States Gas 8 Oil Company 

5. E C Hess No. 2 

8. Glenville 

7. Gilmer. WV 

8. 7.0 million cubic feet 

9. November 29,1979 

10. Equitable Gas Company 

1.80- 08098 

2. 47-021-02843-0000 

3.108 000 000 

4. Pacific States Gas & Oil Company 

5. S A Hay No. 2 

8. Glenville 

7. Gilmer. WV 
a 9.8 million cubic feet 

9. November 29.1979 

10. Equitable Gas Company 

1. 80-08097 

2. 47-021-02845-0000 

3.108 000 000 

4. Pacific States Gas & Oil Company 

5. E D Fulton No. 2 
0. Glenville 


7. Gilmer. WV 

8.11.9 million cubic feet 

9. November 29.1979 

10. Equitable Gas Company 
1.00-08098 

2. 47-021-02850-0000 

3.108 000 000 

4. Pacific States Gas & Oil Company 

5. J W Wolfe No. 5 

6. Glenville 

7. Gilmer. WV 

8. 2.8 million cubic feet 

9. November 29,1979 

10. Equitable Gas Company 

1.80- 08099 

2. 47-021-02880-0000 

3.108 000 000 

4. Pacific States Gas & Oil Company 

5. L Rinehart No. 2 

6. Glenville 

7. Gilmer, WV 

8. 6.4 million cubic feet 

9. November 29,1979 

10. Equitable Gas Company 
1. 80-08100 

2. 47-041-01438-0000 

3. 108 000 000 

4. Pacific States Gas & Oil Company 

5. Wilson No. 1 

6. Skin Creek 

7. Lewis, WV 

8. 5.5 million cubic fest 

9. November 29,1979 

10. Equitable Gas Company 

1.80- 08101 

Z 47-007-01106-0000 

3. 106 000 000 

4. Blue Creek Gas Co. 

5. Despard Heirs No. 1-Noah Wilson 

6. Salt Lick District 

7. Barkton, WV 

8. 2.5 million cubic feet 

9. November 29,1979 

10. Equitable Gas Company 
1. 80-08102 

2. 47-015-00210-0000 

3. 108 000 000 

4. Blue Creek Gas Co. 

5. Davenport Elliott No. 1 
8. Henry 

7. Clay. WV 

8. 4.9 million cubic feet 

9. November 29.1979 

10. Columbia Gas Company 
1. 80-08103 

Z 47-016-0222-0000 

3.108 000 000 

4. Blue Creek Gas Co. 

5. Davenport Elliott No. 2 
0. Henry 

7. Clay. WV 

8. 4.9 million cubic feet 

9. November 29.1979 

10. Columbia Gas Company 
1. 80-08104 

Z 47-016-00224-0000 

3. 108 000 000 

4. Blue Creek Gas Co. 

5. Davenport Elliott No. 3 

6. Henry 

7. Clay. WV 

8. 4.9 million cubic feet 

9. November 29.1979 

10. Columbia Gas Company 

1.80-08105 





4459 


Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Notices 


2. 47-015-00229-0000 

3. 108 000 000 

4. Blue Creek Gas Co. 

5. Wetheral No. 1 

8. Henry 

7. Clay. WV 

8.4.9 million cubic feet 

9. November 29,1979 

10. Columbia Gas Company 

1. 80-08106 

2. 47-015-00250-000 

3.108 000 000 

4. Blue Creek Gas Co. 

5. Davenport Elliott No. 5 

8. Henry 

7. Clay. WV 

8.4.9 million cubic feet 

9. November 29,1979 

10. Columbia Gas Co. 

1.80- 08107 

2.47- 015-00259-000 

3.108 000 000 

4. Blue Creek Gas Co. 

5. Wetheral No. 2 

6. Henry 

7. Clay, WV 

8.4.9 million cubic feet 

9. November 29,1979 

10. Columbia Gas Co. 

1.80- 08108 

2.47- 015-00260-000 

3.108 000 000 

4. Blue Creek Gas Co. 

5. Wetheral No. 3 

8. Henry 

7. Clay. WV 

8.4.9 million cubic feet 

9. November 29.1979 

10. Columbia Gas Co. 
t 80-08109 

2. 47-015-00299-000 

3.108 000 000 

4. Blue Creek Gas Co. 

5. Davenport Elliot No. 8 

6. Henry 

7. Clay. WV 

8. 4.9 million cubic feet 

9. November 29.1979 

10. Columbia Ga9 Co. 

1.80-06110 

2. 47-017-20792-000 

3.108 000 000 

4. Trio Oil & Gas Co. Inc. 

5. Mary Nutter Heirs No. 2 

6. Grouse Run New Milton Dist 

7. Doddridge, WV 

8.4.0 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp. 

1.80-08111 

2. 47-017-20476-000 

3.108 000 000 

4. Trio Oil & Gas Co. Inc. 

5. S N Montgomery No. 2 

6. West Union District Middle Island C 

7. Doddridge. WV 

8.1.5 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Corp. 

1 80-08112 

2.47- 013-02185-000 

3.108 000 000 

4. Smith Jones and Gibson 

5. Daniel Huffman No. 5 

6. Sherman District 


7. Calhoun. WV 

8. .7 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Corp. 

1. 80-08113 

2. 47-013-02174-000 

3. 108 000 000 

4. Smith Jones & Gibson 

5. Daniel Huffman Well No. 4 

6. Sherman District 

7. Calhoun, WV 

8. 2.4 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Corp. 

1. 80-08114 

2. 47-045-20551-000 

3.108 000 000 

4. Frazier Gas Company 

5. J E Frazier No. 1 

6. Triadelphia 

7. Logan, WV 

8. 7.5 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Corp. 

1. 80-08115 

2. 47-085-01771-000 

3.108 000 000 

4. Bearwallow Oil & Gas Co. 

5. Snyder-Mossor et al No. 1 

6. Union District 

7. Ritchie. WV 

8. 6.0 million cubic feet 

9. Novembor 29,1979 

10. Consolidated Gas Supply Corp. 

1. 80-08165 

2. 47-021-01699-000 

3.108 000 000 

4. Cecil Pruitt Jr 

5. Stump No. 2 

6. Glenville 

7. Gilmer, WV 

8 . 5.7 million cubic feet 

9. November 29,1979 

10. Consolidated Gas Supply Corp. 

1. 80-08166 

2. 47-085-01442-0000 

3.108 000 000 

4. Rock Camp Oil & Gas Company 

5. Ruby Dotson et al No. 1-BIT 1442 

6. Pullman 

7. Ritchie, WV 

8.1.3 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Corp. 

1. 80-08167 

2. 47-017-20612-000 

3.108 000 000 

4. Trio Oil & Gas Co. Inc. 

5. Jeennings Cottrill No. 1 

6. J L Cottrill Morgans Ron 

7. Doddridge, WV 

8. 5.0 million cubic feet 

9. November 29.1979 

10. Consolidated Gas Supply Corp. 

1. 80-08168 

2. 47-081-00234-0000 

3.108 000 000 

4. Big Marsh Oil Co. 

5. BM-24 

6 . 

7. Raleigh. WV 

8. 7.6 million cubic feet 

9. November 29,1979 

10. Columbia Gas Transmission Corp. 
1. 80-08169 


2. 47-081-00236-0000 

3.108 000 000 

4. Big Marsh Oil Co. 

5. BM-25 

6 . 

7. Raleigh. WV 

8.9.3 million cubic feet 

9. November 29,1979 

10. Columbia Gas Transmission Corp. 

1. 80-08170 

2. 47-081-00258-0000 

3.108 000 000 

4. Big Marsh Oil Go. " 

5. BM-19 

6 . 

7. Raleigh, WV 

8.10.9 million cubic feet 

9. November 29,1979 

10. Columbia Gas Transmission Corp. 

1. 80-08171 

2. 47-081-00263-0000 

3.108 000 000 

4. Big Marsh Oil Co. 

5. BM-27 

a 

7. Raleigh. WV 

8.16.7 million cubic feet 

9. November 29,1979 

10. Columbia Gas Transmission Corp. 

1. 80-08172 

2. 47-081-00270-000 

3.108 000 000 

4. Big Marsh Oil Co. 

5. BM-28 

6 . 

7. Raleigh, WV 

8. 5.1 million cubic feet 

9. November 29,1979 

10. Columbia Gas Transmission Corp. 

1. 79-22198 

2. 47-087-01120 

3.108 

4. Pennzoil Company 

5. S J Chambers No. 5 

6. Smithfield 

7. Roane, WV 

8. .0 million cubic feet 

9. September 29.1979 

10. Consolidated Gas Supply Corp. 

1.79-022007 (Revised) 

2. 47-087-01927 

3.108 

4. Pennzoil Company 

5. J A Harris No. 17 

6. Smithfield 

7. Roane, WV 

8. .0 million cubic feet 

9. September 26,1979 

10. Consolidated Gas Supply Corp. 

Osage Agency. Bureau of Indian Affairs, 
Osage County, Okla. 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4. Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchaser(s) 

1. 80-08008 

2. 35-113-00000-0000-0 

3.108 000 000 








4460 Federal Register / 


4 . Ajax Oil & Gas Corp Inc. 

5. Osage Well No. C-115 

6. Pond Creek 

7. Osage, OK 

8.1.8 million cubic feet 

9. November 29.1979 

10. Cities Service Gas Co. 

1.80- 08009 

2. 35-113-00000-0000-0 
3.108 000 000 

4 . Ajax Oil & Gas Corp Inc. 

5. Osage C-110 

8. Pond Creek 
7. Osage. OK 

8.1.8 million cubic feet 

9. November 29,1979 

10. Cities Service Gas Co. 

1.80- 08010 

2. 35-113-00000-0000-0 
3.108 000 000 

4 . Ajax Oil h Gas Corp Inc. 

5. Osage Well C-124 

6. Pond Creek 

7. Osage, OK 

8.1.8 million cubic feet 

9 . November 29,1979 

10. Cities Service Gas Co. 

1. 80-08011 

2. 35-113-00000-0000-0 
3.108 000 000 

4 . Ajax Oil & Gas Corp Inc. 

5. Osage Well C-133 

8. Pond Creek 
7. Osage. OK 

8.1.8 million cubic feet 

9. November 29.1979 

10. Cities Service Gas Co. 

1. 80-08013 

2. 35-115-00000-0000-0 
3.108 000 000 

4 . Ajax Oil & Gas Corp Inc. 

5. Osage Well C-411 

6. Pond Creek 

7. Osage. OK 

8.1.8 million cubic feet 

9. November 29,1979 

10. Cities Service Gas Co. 

1. 80-08014 

2. 35-113-00000-0000-0 
3.108 000 000 

4 . Ajax Oil & Gas Corp Inc. 

5. Osage Well 475 

6. Pond Creek 

7. Osage, OK 

8.1.8 million cubic feet 

9. November 29.1979 

10. Cities Service Gas Co. 
1.80-08015 

2. 35-113-00000-0000-0 
3.108 000 000 

4 . Ajax Oil & Gas Corp Inc. 

5. Osage Well 477 

6. Pond Creek 

7. Osage. OK 

8.1.8 million cubic feet 

9. November 29,1979 

10. Cities Service Gas Co. 

1. 80-08016 

2. 35-113-00000-0000-0 
3.108 000 000 

4 . Ajax Oil & Gas Corp Inc. 

5. Osage Well 478 

6. Pond Creek 

7. Osage. OK 

8.1.8 million cubic feet 
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9. November 29,1979 

10. Cities Service Gas Co. 

1. 80-08017 

2. 35-113-00000-0000-0 
3.108 000 000 

4. Ajax Oil & Gas Corp Inc. 

5. Osage Well 479 

6. Pond Creek 

7. Osage, OK 

8.1.8 million cubic feet 

9. November 29,1979 

10. Cities Service Gas Co. 

1. Control Number (FERC/State) 

2. API Well Number 

3. Section of NGPA 

4 . Operator 

5. Well name 

6. Field or OCS area name 

7. County, State or Block No. 

8. Estimated annual volume 

9. Date received at FERC 

10. Purchasers) 

1.80-08012 

2. 35-113-00000-0000-0 
3.108 000 000 

4. Ajax Oil & Gas Corp Inc. 

5. Osage Well C-172 

8. Pond Creek 
7. Osage. OK 

8.1.8 million cubic feet 

9. November 29.1979 

10. Cities Service Gas Co. 

The applications for determination in 
these proceedings together with a copy 
or description of other materials in the 
record on which such determinations 
were made are available for inspection, 
except to the extent such material is 
treated as confidential under 18 CFR 
275.206, at the Commission’s office of 
Public Information, room 1000, 825 North 
Capitol Street, N.E., Washington, D.C. 
20426. 

Persons objecting to any of these final 
determinations may, in accordance with 
18 CFR 275.203 and 18 CFR 275.204. file a 
protest with the Commission on or 
before February 6,1980. 

Please reference the FERC control 
number in all correspondence related to 
these determinations. 

Kenneth F. Plumb. 

Secretary. 

{KR Doc. 80-1980 Filed 1-21-80; 8:48 am| 

BILLING COO£ 6450-01-M 


[Docket No. CP80-129] 

El Paso Natural Gas Co.; Application 

January 16.1980. 

Take notice that on December 10, 
1979, El Paso Natural Gas Company 
(Applicant). P.O. Box 1492, El Paso, 
Texas 79978, Filed in Docket No. CP80- 
129 an application pursuant to Section 
7(c) of the Natural Gas Act for a 
certificate of public convenience and 
necessity authorizing the construction 
and operation of certain tap facilities 
and the sale and delivery of natural gas 
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to Rimrock Gas Company (Rimrock) for 
resale to Ruben P. Potter. Jr., a right-of- 
way grantor located on Applicant’s 
pipeline system, all as more fully set 
forth in the application which is on file 
with the Commission and open to public 
inspection. 

Applicant proposes to install minor 
facilities to provide one tap, at a total 
estimated cost of $2,150, in order to 
accommodate a request for natural gas 
delivery which Applicant received from 
Rimrock for Ruben P. Potter, Jr., a right- 
of-way grantor who has reserved the 
right to such natural gas service as 
partial consideration for the right-of- 
way easement granted to Applicant. 
Applicant states that such gas service 
would be made at a point located on 
Applicant’s 16-inch O.D. South Zybach 
Trunk C gathering system pipeline in 
Beckham County, Oklahoma. Applicant 
asserts that it would finance the cost of 
such facilities from internally generated 
funds. 

Applicant further states that the 
estimated residential peak day 
requirement for the Ruben P. Potter, Jr. 
tap would be 1.4 Mcf, and the estimated 
requirement for the first full year of 
operation would be 130 Mcf. 

It is stated that the proposed sale of 
natural gas would be made at the rate in 
effect under Applicant’s Rate Schedule 
X-l. 

Any person desiring to be heard or to 
make any protest with reference to said 
application should on or before 
February 8,1980, file .with the Federal 
Energy Regulatory Commission, 
Washington. D.C. 20426, a petition to 
intervene or a protest in accordance 
with the requirements of the 
Commission’s rules of practice and 
procedure (18 CFR 1.8 or 1.10) and the 
regulations under the Natural Gas Act 
(18 CFR 157.10). All protests filed with 
the Commission will be considered by it 
in determining the appropriate action to 
be taken but will not serve to make the 
protestants parties to the proceeding. 
Any person wishing to become a party 
to a proceeding or to participate as a 
party in any hearing therein must file a 
petition to intervene in accordance with 
the Commission's rules. 

Take further notice that, pursuant to 
the authority contained in and subject to 
jurisdiction conferred upon the Federal 
Energy Regulatory Commission by 
Sections 7 and 15 of the Natural Gas Act 
and the Commission's rules of practice 
and procedure, a hearing will be held 
without further notice before the 
Commission or its designee on this 
application if no petition to intervene is 
Filed within the time required herein, if 
the Commission on its own review of the 
matter finds that a grant of the 
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certificate is required by the public 
convenience and necessity. If a petition 
for leave to intervene is timely filed, or if 
the Commission on its own motion 
believes that a formal hearing is 
required, further notice of such hearing 
will be duly given. 

Under the procedure herein provided 
for, unless otherwise advised, it will be 
unnecessary for Applicant to appear or 
be represented at the hearing. 

Kenneth F. Plumb. 

Secretary . 

|KR Doc. 80-1947 Filed 1-21-80; 8:45 am| 

BILLING CODE 8450-01-N 


(Docket No. ID-18861 

Frank W. Kaestner; Filing 

January 15.1980. / 

Take notice that on January 10,1980. 
Frank W. Kaestner (Applicant), filed an 
application pursuant to Section 305(b) of 
the Federal Power Act to hold the 
following positions: 

Director, Monogahela Power 
Company—Public utility. 

Director, The Potomac Edison 
Company—Public utility. 

Director, West Penn Power 
Company—Public utility. 

Any person desiring to be heard or to 
protest said filing should file a petition 
to intervene or protest with the Federal 
Energy Regulatory Commission, 825 
North Capitol Street, NE., Washington, 

D C. 20426, in accordance with §5 1.8 
1.10 of the Commission’s rules of 
practice and procedure (18 CFR 1.8, 

1.10). All such petitions or protests 
should be filed on or before February 11, 
1980. Protests will be considered by the 
Commission in determining the 
appropriate action to be taken, but will 
not serve to make protestants parties to 
the proceeding. Any person wishing to 
become a party must file a petition to 
intervene. Copies of this filing are on file 
with the Commission and are available 
for public inspection. 

Kenneth F. Plumb, 

Secretary . 

|FR Doc. 80-1949 Filed 1-21-80. 8:45 am) 

SILLING CODE 8450-01-M 


(Docket No. ES 80-23) 

Iowa Southern Utilities Co.; 

Application 

january 15.1980. 

Take notice that on December 28. 

1979, Iowa Southern Utilities Company 
(Applicant), a corporation incorporated 
under the laws of the State of Delaware, 
with its principal business office at 
Centerville, Iowa, filed a request to 


enter into negotiations to issue 
securities in connection with financing 
the costs of the Company’s undivided 
share of pollution control and certain 
other facilities at the Ottumwa 
Generating Station. 

Any person desiring to be heard or to 
make any protest with reference to said 
application should on or before January 
28.1980, file with the Federal Energy 
Regulatory Commission, Washington. 
D.C. 20426, petitions of protests in 
accordance with the requirements of the 
Commission’s rules of practice and 
procedure (18 CFR 1.8 or 1.10). All 
protests filed with the Commission will 
be considered by it in determining the 
appropriate action to be taken but will 
not serve to make the protestants 
parties to a proceeding or to participate 
as a party in any hearing therein must 
file petitions to intervene in accordance 
with the Commission’s rules. The 
application is on file with the 
Commission and available for public 
inspection. 

Kenneth F. Plumb, 

Secretory . 

(FR Doc 80-1948 FUod 1-21-80 8:45 am| 

BILLING CODE 645(M>1-M 


lProject No. 2743—Terror Lake] 

Kodiak Electric Association, Inc.; 
Participation of Rural Electrification 
Administration in the Preparation of 
Environmental impact Statement 

January 15,1980. 

On December 21,1979, the Federal 
Energy Regulatory Commission issued 
notice of intent to prepare an 
environmental impact statement and 
notice of a scoping meeting for the 
proposed Terror Lake Project No. 2743 in 
44 FR 75702. Public notice was issued on 
December 27.1979. Project No. 2743 
would be located on Kodiak Island, 
Alaska and would affect lands of 
Alaskan Natives, the State of Alaska, 
and Federal lands under the 
administration of the Department of the 
Interior and Transportation. 

The Rural Electrification 
Administration of the Department of 
Agriculture has requested that the 
special note below be published with 
our Federal Register Report. 

’The Rural Electrification 
Administration (REA) is participating in 
the preparation of the draft EIS on the 
Terror Lake Hydroelectric Project, FERC 
No. 2743, as a cooperating federal 
agency with its internal identification 
number. USDA-REA-EIS (Adm.-80-2- 
D); the REA intends to use the 
forthcoming final EIS on this project to 
fulfill the NEPA requirements in 


conjunction with an REA potentially 
forthcoming major federal action for 
guaranteeing loan funds in support of 
this project to the Applicant, Kodiak 
Electric Association, Inc.” 

Kenneth F. Plumb, 

Secretary. 

(FR Doc 80-1960 Piled 1-21-0a &4S am] 

BILLING CODE 6450-04-*! 


(Docket Nos. ER79-642, ER78-14 and 
ER77-354] 

Missouri Utilities Co.; Order Clarifying 
Prior Order 

January 18,1960. 

On September 9,1979, Missouri 
Utilities Company (MU) tendered for 
filing an unexecuted service agreement, 1 
under its filed SFR-1 tariff, to apply to 
the City of Malden, Missouri (Malden), 
after the expiration of Malden’s fixed- 
rate contract on October 1,1979. The 
filing was duly noticed and Malden filed 
comments, but chose not to intervene. 

On November 5,1979, we accepted 
the service agreement for filing, 
suspended it for one day, and made the 
filing subject to the outcome of litigation 
on the SFR-1 tariff in Docket Nos. ER77- 
354 and ER78-14, into which the 
proceeding was consolidated. We 
ordered that the service agreement be 
modified by removal of a resale 
restriction found to be unduly restrictive 
and anticompetitive. Malden’s 
comments did not request any specific 
Commission action and did not give us 
cause to order an investigation of the 
unexecuted service agreement. 

However, we noted that Malden could 
file a complaint under Section 206 of the 
Federal Power Act at a later date. 

On December 14,1979, Malden 
petitioned for a clarification of the order 
of November 5,1979. Malden states that 
it is uncertain of the significance of the 
filed unexecuted service agreement. In 
the event that the unexecuted agreement 
has “legal significance.” Malden 
requests a hearing on its provisions in a 
new proceeding. 

Section 35.2(b) of the Commission’s 
regulations defines "rates schedule” to 
mean: 

* * * A statement of (1) electric services 
as defined in paragraph (a) of this section, (2) 
rates and charges for or in connection with 
that service, and (3) all classifications, 
practices, rules, regulations or contracts 
which in any manner affect or relate to the 
aforementioned service rates, and charges. 
This statement shall be in writing and may 
take the physical form of a contractual 


‘Designated as: “Missouri Utilities Company. 
Service Agreement under FPC Electric Tariff. 
Original Volume No. 1 (Supercedes Rate Schedule 
FPC No. 7 as supplemented].*' 
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document, purchase or sale agreement, lease 
of facilities, tariff or other writing. Any oral 
agreement or understanding forming a part of 
such statement shall be reduced to writing 
and made a part thereof. (Footnote deleted.) 

The unexecuted service agreement 
clearly comes within this definition. The 
SFR-1 tariff Filed in Docket Nos. ER77- 
354 and ER78-14 contemplates the filing 
of the service agreements. 2 The form of 
the service agreement was also 
appended to the original Filed rate and 
tariff. Although the service agreement 
was not executed, the Commission's 
acceptance of the service agreement for 
Filing binds Malden and MU to its terms 
under the filed rate doctrine once 
Malden takes service under the SFR-1 
rate. Montan-Dakota Utilities Company 
v. Northwestern Public Service 
Company, 341 U.S. 246 (1950). 

Malden's petition seeks a hearing on 
the service agreement separate from the 
proceedings in Docket Nos. ER77-354 
and ER78-14. In order to institute such 
an investigation it is encumbent upon 
the petitioner to file a complaint 
complying with Section 1.6 of the 
Commission's rules of practice and 
procedure. We will not treat Malden's 
present petition as a complaint, for it is 
too vague to sufficiently apprise MU of 
the material allegations against its Hied 
service agreement. Requiring MU to 
respond to Malden's vague allegations 
may unduly prejudice its position. We 
shall, therefore, deny Malden’s request 
for a hearing without prejudice to its 
right to File a more specific complaint 
which details the allegations on which 
Malden relies and the relief it requests. 

The Commission Orders 

(A) Malden's request for a hearing on 
the unexecuted service agreement filed 
by MU in Docket Nos. ER79-642, et al. t 
is hereby denied, without prejudice to 
the submission of a complaint which 
complies with § 1.6 of the Commission's 
rules of practice and procedure. 

(B) The Secretary shall promptly 
publish this order in the Federal 
Register. 


3 For example; section 1 of the rate schedule 
states. “This rate schedule shall be subject to . . . 
and pursuant to an electric service agreement In the 
form contained in this tariff # * •" Section 7(2) 
states; “Customers receiving service under this 
schedule shall sign a contract effective for twenty 
(20) years;" Similarly the General Rules and 
Regulations refer to a service contract or electric 
service agreement in sections 1,3 and 4. Section 12 
of the General Rules and Regulations provides that 
preexisting contracts for service shall be effective 
"until * • • replace by a service agreement in the 
form contained in this electric tariff." 


By the Commission. 
Kenneth F. Plumb, 

Secretary. 

[FR Doe 80-1951 Piled 1-21-80; fr.45 am) 

BILLING CODE 6450-01-M 


[Project No. 2931] 

S. D. Warren Co.; Application for Major 
License 

January 15,1980. 

Take notice that an application for a 
major license was filed May 15,1979, 
and supplemented December 6,1979, by 
the S. D. Warren Company (Applicant) 
(pursuant to the Federal Power Act, 16 
U.S.C. 791(a)—825(r) (1976)) for the 
constructed Gambo Project FERC No. 
2931, located on the Presumpscot River 
in Cumberland County, Maine, near the 
towns of Gorham and Windham, Maine. 
Correspondence regarding the 
application should be sent to: John B. 
Blatz, III, Associate Counsel, S. D. 
Warren, a Division of Scott Paper 
Company, Scott Plaza One, 

Philadelphia, Pennsylvania 19113; and 
Bernard A. Foster, III and Nancy J. 
Hubbard, Ross, Marsh & Foster, 73015th 
Street, NW.. Washington, D.C. 20005. 

Project Description —The Gambo 
Project consists of: (1) A 250-foot-long, 
24-foot-high, concrete overflow dam; (2) 
a pond with negligible storage capacity 
and a normal water surface elevation of 
138.8 feet m.s.l.; (3) a 30-foot-long, 29- 
foot-high sluice gate structure containing 
three 5.55-foot-high, 4.5-foot-wide sluice 
gates; (4) a 4-foot-by-4-foot log sluice 
gate; (5) a 15-foot-deep, 737-foot-long 
concrete-lined canal; (6) a concrete and 
brick powerhouse containing two 950 
kW generators; and (7) appurtenant 
facilities. The project is operated as a 
run-of-the-river facility. 

Purpose of the Project —The Applicant 
uses and will continue to use the 
12,960,000 kWh of project energy 
generated annually by the Gambo 
Project in the operation of its Westbrook 
Paper manufacturing plant. 

Cost of the Project—The cost of the 
constructed project and land purchased 
was $756,000. 

Recreational Development—The 
Gambo Project is located in a rural 
setting that has no industrial, 
commercial, or recreational activity. 
According to the application, the project 
is not conducive to recreational 
development, and the recreational 
quality and potential of the project area 
are negligible. The Applicant does not 
propose the installation of any 
recreational facilities at the project. 

Protests and Petitions to Intervene — 
Anyone desiring to be heard or to make 
any protest about this application 


should file a petition to intervene or a 
protest with the Federal Energy 
regulatory Commission, in accordance 
with the requirements of the 
Commission's rules of practice and 
procedure, 18 CFR 1.8 or 1.10 (1979). 
Comments not in the nature of a protest 
may also be submitted by conforming to 
the procedures specified in § 1.10 for 
protests. In determining the appropriate 
action to take, the Commission will 
consider all protests or other comments 
filed, but a person who merely files a 
protest or comments does not become a 
party to the proceeding. To become a 
party, or to participate in any hearing, a 
person must file a petition to intervene 
in accordance with the Commission's 
rules. Any comments, protest, or petition 
to intervene must be Filed on or before 
March 13,1980. The Commission's 
address is: 825 North Capitol Street, NE., 
Washington, D.C. 20426. 

Competing Application —Anyone 
desiring to file a competing application 
must submit to the Commission, on or 
before March 13,1980, either the 
competing application itself or a notice 
of intent to file a competing application. 
Submission of a timely notice of intent 
allows an interested person to file the 
competing application no later than May 
12,1980. A notice of intent must conform 
with the requirements of 18 CFR 4.33 (b) 
and (c). [as amended, 44 FR 61328, 
October 25,1979). A competing 
application must conform with the 
requirements of 18 CFR 4.33 (a) and (d). 
(os amended. 44 FR 61328, October 25. 
1979). 

The application is on File with the 
Commission and is available for public 
inspection. 

Kenneth F. Plumb, 

Secretary . 

[FR Doc 88-1954 Hied 1-21-80; &45 am) 

BILUNG CODE 8450-01-44 


[Docket No. CP80-170) 

Texas Eastern Transmission Corp.; 
Application 

January 16,1980. 

Take notice that on December 31, 

1979, Texas Eastern Transmission 
Corporation (Applicant), P.O. Box 2521, 
Houston, Texas 77001, filed an 
application in Docket No. CP80-170 
pursuant to Section 7(c) of the Natural 
Gas Act for a certificate of public 
convenience and necessity authorizing a 
long-term storage and transportation 
service, beginning on April 16,1980, for 
12 of its resale customers, all as more 
fully set forth in the application which is 
on file with the Commission and open to 
public inspection. 
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Applicant states that by an agreement 
with Consoldiated Gas Supply 
Corporation (Consolidated) it has 
obtained 32,000,000 dekatherms (dt) 
equivalent of natural gas storage 
capacity for a 20-year period beginning 
April 16,1980, and continuing from year 
to year thereafter. Applicant proposes to 
provide long-term storage and 
transportation service to twelve of its 
resale customers who are presently 
provided with storage and 
transportation service by Applicant. The 
twelve customers are said to be 
Algonquin Gas Transmission Company, 
Brooklyn Union Gas Company, 
Elizabethtown Gas Company, New 
Jersey Natural Gas Company, 
Philadelphia Electric Company, 
Philadelphia Gas Works, Public Service 
Electric & Gas Company, Carnegie 
Natural Gas Company, Consolidated 
Edison Company of New York, Inc., 
Missouri Utilities Company, National 
Gas & Oil Corporation, and United 
Cities Gas Company (Customers). 

Applicant states that it has agreed to 
deliver to Consolidated quantities of 
natural gas, which quantities 
Applicant's Customers would mutually 
agree upon, for injection into storage on 
a firm service basis. It is stated that 
when requested. Consolidated would 
deliver to Applicant the storage gas of 
Applicant’s Customers, on a firm service 
basis, at a reasonably constant daily 
rate not to exceed 341,000 dt equivalent 
It is further stated that all transmission 
of the natural gas would utilize existing 
facilities of Consolidated and Applicant 

Applicant states that it has agreed to 
store and transport the storage 
quantities for its Customers on the basis 
of its Storage Service Tariff SS-II. 
Applicant proposes to revise Section 
12.6 of the general Terms and conditions 
of its FERC Gas Tariff, Fourth Revised 
Volume No. 1. It is said that these 
revisions reflect Applicant’s proration of 
capacity policy with respect to the 
service provided under its Rate 
Schedule SS-II. and that similarly, it is 
proposed that Applicant’s Rate Schedule 
TS-1 be revised to reflect the change in 
proration policy. 

The transportation and storage rate 
Applicant proposes to charge under its 
Rate Schedule SS-II is said to be a 
composite of Consolidated's GSS 
storage service charge and an additional 
charge for transportation as approved 
by the Commission. 

Applicant states that the demand 
charge, space charge, and injection 
charge are all charged to it on the basis 
of Consolidated's GSS rate which is 
passed on directly to Applicant’s 
participating customers. 


It is stated that under the terms of the 
proposed Rate Schedule SS-II, 

Applicant would provide quantities of 
natural gas from a customer’s storage 
inventory not to exceed the maximum 
daily withdrawal quantity (MDWQ) 
which is the maximum quantity of SS-II 
gas that Applicant would be obligated to 
withdraw from storage for a customer 
on any day less six percent which would 
be retained by Applicant for fuel and 
other corapnay use and that the portion 
of the customer’s MDWQ for which 
Applicant had constructed and 
dedicated system capacity would be on 
a firm delivery basis and is termed the 
firm daily withdrawal quantity (FDWQ). 
It is said that the annual costs 
associated with all facilities which must 
be added to Applicant's system to 
enable the establishment of any 
increases in the FDWQ's of the 
customers, would be borne by those 
customers which have FDWQ’s under 
Rate Schedule SS-II by means of a firm 
demand charge. 

Applicant further states that for those 
customers who nominate to receive gas 
under Rate Schedule SS-II, such gas that 
does not exceed the sum of a particular 
customer’s FDWQ and his existing 
curtailment level on any one day would 
be defined as basic withdrawal gas and 
that the basic withdrawal rate includes 
the GSS withdrawal charge of 1.0 cents, 
adjusted for shrinkage, plus the 
transportation charge of 1.5 cents per dt. 
It is said that any natural gas delivered 
under Rate Schedule SS-II that exceeds 
the sum of a particular customer’s 
FDWQ and its present curtailment level 
on any one day would be defined as 
excess withdrawal gas. The rate for 
excess withdrawal is said to be the 
basic withdrawal rate plus the 
difference between the applicable basic 
in zone transportation charge and 
excess in-zone transportation charge 
under Applicant's Rate Schedule TS-1. 

Applicant requests that the 
Commission permit it to flow-through 
changes in Consolidated’s GSS rates to 
its customers under its Rate Schedule 

ss-n. 

Any person desiring to Tie heard or to 
make any protest with reference to said 
application should on or before January 
16,1980, file with the Federal Energy 
Regulatory Commission, Washington, 
D.C. 20426, a petition to intervene or a 
protest in accordance with the 
requirements of the Commission’s rules 
of practice and procedure (18 CFR 1.8 or 
1.10) and the regulations under the 
Natural Gas Act (18 CFR 157.10). All 
protests filed with the Commission will 
be considered by it in determining the 
appropriate action to be taken but will 


not serve to make the protestants 
parties to the proceeding. Any person 
wishing to become a party to a 
proceeding or to participate as a party in 
any hearing therein must file a petition 
to intervene in accordance with the 
Commission's rules. 

Take further notice that, pursuant to 
the authority contained in and subject to 
jurisdiction conferred upon the Federal 
Energy Regulatory Commission by 
Sections 7 and 15 of the Natural Gas Act 
and the Commission's rules of practice 
and procedure, a hearing will be held 
without further notice before the 
Commission or its designee on this 
application if no petition to intervene is 
filed within the time required herein, if 
the Commission on its own review of the 
matter finds that a grant of the 
certificate is required by the public 
convenience and necessity. If a petition 
for leave to intervene is timely filed, or if 
the Commission on its own motion 
believes that a formal hearing is 
required, further notice of such hearing 
will be duly give. 

Under the procedure herein provided 
for, unless otherwise advised, it will be 
unnecessary for Applicant to appear or 
be represented at the hearing. 

Kenneth F. Plumb, 

Secretary. 

(FR Doc. 80-1953 Filed 1-21-00; 8*5 am| 

BILLING CODE 6450-01-M 


ENVIRONMENTAL PROTECTION 
AGENCY 

[OPTS-59001A; FRL 1394-6] 

Approval of Exemption Application 

AGENCY: Environmental Protection 
Agency (EPA). 

action: Approval of an exemption for 
test marketing activities from the 
premanufacture notification 
requirements of section 5 of the Toxic 
Substances Control Act (TSCA). 

summary: On December 5,1979 EPA 
received an exemption application from 
the 3M Company of St. Paul, Minnesota 
to manufacture a substance for test 
marketing purposes. A Federal Register 
notice published on December 19,1979 
(44 FR 72335) announced the receipt of 
the exemption application. The generic 
name of the substance is potassium salt 
of substituted pentamethine oxanol dye. 
EPA has determined that 3M*s test 
marketing of the chemical substance 
will not present any unreasonable risk 
of injury to health or the environment. 
Therefore the Agency has granted 3M an 
exemption from the TSCA 
premanufacture reporting requirements 
for test marketing in the manner 
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described in the application. The 
exemption is effective immediately. 

FOR FURTHER INFORMATION CONTACT: 
Scott Flamm, Notice Review Branch, 
Premanufacturing Review Division 
(PTS-794), Office of Pesticides and 
Toxic Substances, EPA, Washington, 

D.C. 20460 (755-8297). 
supplemental information: Under 
section 5 of TSCA, anyone who intends 
to manufacture or import a new 
chemical substance for commercial 
purposes in the United States must 
submit a notice to EPA before 
manufacture or import begins. A “new” 
chemical substance is any chemical 
substance that is not on the Inventory of 
existing substances compiled by EPA 
under Section 8(b) of TSCA. Section 
5(a)(1) requires each premanufacture 
notice (PMN) to be submitted in 
accordance with section 5(d) and any 
applicable requirement of section 5(b). 
Section 5(d)(1) defines the contents of a 
PMN and section 5(b) contains 
additional reporting requirements for 
certain new chemical substances. 

Section 5(h), “Exemptions”, contains 
several provisions for exemptions from 
some or all of the requirements of 
section 5. In particular, section 5(h)(1) 
authorizes EPA, upon application, to 
exempt persons from any requirement of 
section 5(a) or section 5(b), to pemit 
them to manufacture or process 
chemical substances for test marketing 
purposes. To grant an exemption, the 
Agency must find that the test marketing 
activities will not present any 
unreasonable risk of injury to health or 
the environment. EPA must either 
approve or deny the application within 
45 days of its receipt, and under section 
5(h)(6) the Agency must publish a notice 
of its disposition in the Federal Register. 
If EPA grants a test marketing 
exemption, it may impose restrictions on 
the test marketing activities. 

On December 5, EPA received an 
application from the 3M Company, St. 
Paul. Minnesota for an exemption from 
the requirements of section 5(a) and 5(b) 
of TSCA, to manufacture a substance for 
test marketing purposes. A Federal 
Register notice published on December 
19,1979 (44 FR 75235) announced the 
receipt of the exemption application and 
requested comment on the 
appropriateness of granting the 
exemption. The Agency received no 
comment concerning the application. 

The company claimed the specific 
identity of the substance confidential. 
The generic name is potassium salt of 
substituted pentamethine oxanol dye. 

In the application, 3M states that it 
will manufacture 400 grams of the 
substance for test marketing purposes. It 


further states that it will provide five 
customers with rolls of paper containing 
the substance. 3M estimates that eight 
employees will be exposed to the 
substance during manufacturing and 
processing operations, four 3M 
employees will be exposed to the solid 
form of the substance and four will be 
exposed to the substance in solution. 

The applicant expects that exposure to 
the substance by its customers' 
employees will be minimal because, as a 
function of its use, only a limited 
number of persons will be exposed and 
the exposure will be to low 
concentrations for short durations. 
Finally, 3M states that aqueous effluents 
from its processing operations will 
contain no more than 2 parts per million 
(ppm) of the substance. 

Data submitted by 3M Company and 
reviewed by EPA indicate that the 
substance should not present an acute 
toxicity problem. Animal feeding studies 
using structural analogues of the 
substance demonstrate that the 
substance should have relatively low 
acute toxicity. Further, based on 
structural similarities between this 
substance and other substances for 
which we have data, EPA has no reason 
to suspect that it will cause any 
carcinogenic, mutagenic, teratogenic, or 
other chronic effects in humans. 

With regard to ecological effects, the 
Agency has found no reason to 
anticipate hazards to invertebrates, 
plants, fish, mammals, birds, or most 
micro-organisms. This is based on the 
structure of the substance, its 
biodegradability (which should be 
rapid), and the extremely small amounts 
that will be discharged to the 
environment during the test marketing 
period. No effects on ecosystem 
processes were reported and EPA does 
not expect that any will occur as a result 
of test marketing. 

Based upon the low level of concern 
regarding the substance and its 
extremely limited exposure during test 
marketing, EPA has determined that the 
substance will not present any 
unreasonable risk of injury to health or 
the environment as a result of the test 
marketing activities described in 3M's 
application. Accordingly, EPA grants 3M 
an exemption, effective immediately, 
from the premanufacture reporting 
requirements for purposes of test 
marketing the potassium salt of 
substituted pentamethine oxanol dye in 
the specific manner described in the test 
marketing application. In particular, this 
restricts 3M to the use and production 
volume described in the application. 
Specific limitations are not discussed 
here because 3M has claimed this 


information as confidential. Prior to 
manufacturing this substance for 
commercial purposes other than test 
marketing or research and development, 
3M must submit a premanufacture 
notice (PMN) as required under section 
5(a) of TSCA. This exemption is granted 
solely to the 3M Company. 

Dated: lanuary 16,1980. 

Douglas M. Costle, 

Administrator. 

|FR Doc. 80-1961 Filed 1-21-60: 8*5 oraj 

BILLING COOE 6560-01-H 


IFRL-1397-1] 

Availability of Environmental Impact 
Statements 

Agency: Office of Environmental 
Review (A-104) US Environmental 
Protection Agency. 

Purpose: This notice lists the 
environmental impact statements (EISS) 
which have been officially filed with the 
EPA and distributed to Federal agencies 
and interested groups, organizations and 
individuals for review pursuant to the 
council on environmental quality's 
regulations (40 CFR Part 1506.9). 

Period Covered: This notice includes 
EIS’s filed during the week of January 7, 
1980 to January 11.1980. 

Review Periods: The 45-day review 
period for draft EIS's listed in this notice 
is calculated from January 18.1980 and 
will end on March 3,1980. The 30-day 
review period for final EIS's as 
calculated from January 18,1980 will 
end on February 19.1980. 

EIS availability: To obtain a copy of 
an EIS listed in this notice you should 
contact the Federal agency which 
prepared the EIS. This notice will give a 
contact person for each Federal agency 
which has filed an EIS during the period 
covered by the notice. If a Federal 
agency does not have the EIS available 
upon request you may contact the Office 
of Environmental review, EPA, for 
further information. 

Back copies of EIS’s: Copies of EIS’s 
previously filed with EPA or CEQ which 
are no longer available from the 
originating agency are available with 
charge from the following sources: 

For Hard Copy Reproduction: 
Environmental Law Institute. 1346 
Connecticut Avenue, NW, Washington, 
DC 20036. 

For Hard Copy Reproduction or 
Microfiche: Information Resources Pres. 
2100 M Street. NW, Suite 316, 
Washington, DC 20037. 

FOR FURTHER INFORMATION CONTACT! 

Kathi L Wilson, Office of Environmental 
Review (A-104), Environmental 
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Protection Agency, 401 M Steeet, SW 
Washington, DC 20460. (202) 245-3006 

Summary of Notice 

On July 30.1979, the CEQ Regulations 
became effective, pursuant to section 
1506.10(A). the 30-day review period for 
final EIS’s received during a given week 
will now be calculated from Friday of 
the following week. Therefore, for ail 
final EIS’s received during the week of 
January 7,1980 to January 11.1980 the 
30-day review period will be calculated 
from January 18,1980. The review period 
will end on February 19,1980. 

Appendix I sets forth a list of EIS’s 
filed with EPA during the week of 
January 7,1980 to January 11,1980. The 
Federal agency Filing the E1S, the name, 
address, and telephone number of the 
Federal agency contact for copies oflhe 
EIS, the filing status of the EIS, the 
actual date the EIS was filed with EPA, 
the title of the EIS, the state(s) and 
county(IES) of the proposed action and 
a brief summary of the proposed federal 
action and the federal agency EIS 
number, if available, is listed in this 
notice, commenting entities on draft 
EIS’8 are listed for Final EIS’s. 

Appendix II sets forth the EIS’s which 
agencies have granted an extended 
review period of EPA has approved a 
waiver from the prescribed review 
period. The appendix II includes the 
federal agency responsible for the EIS, 
the name, address, and telephone 
number of the Federal agency contact, 
the title, state(s) and county(ies) of the 
EIS. the date EPA announced 
availability of the EIS in the Federal 
Register and the newly established date 
for comments. 

Appendix III sets forth a list of EIS’s 
which have been withdrawn by a 
Federal Agency. 

Appendix IV sets forth a list of EIS 
retractions concerning previous notices 
of availability which have been made 
because of procedural noncomplionce 
w ith NEPA or the CEQ regulations by 
the originating Federal agency. 

Appendix V sets forth a list of reports 
or additional supplemental information 
relating to previously Tiled EIS’s which 
have been made available to EPA by 
Federal agencies. 

Appendix VI sets forth official 
corrections which have been called to 
EPA’s attention. 

Dated: January 17,1980. 

William D. Dickerson, 

Acting Director. Office of Environmental 
Review (A- 104 ). 


Appendix I—EIS’s Filed with EPA 
During the Week of January 7 through 
11,1980 

DEPARTMENT OF AGRICULTURE 

Contact: Mr. Barry Flamm. Director, Office 
of Environmental Quality. Office of the 
Secretary, U.S. Department of Agriculture, 
Room 412-A, Admin. Building. Washington, 
D.C 20250, (202) 447-3965. 

Rural Electrification Administration 

Final 

230 kV Transmission Line, Benton Co, 10 
Milaca. Benton and Mille Lacs Counties, 
Mich.. January 11: Proposed is the issuance of 
REA loans funds for the construction of a 230 
kV transmission line from Benton County to 
Milaca. Mille Lacs County, Minnesota, the 
project will include: (1) the possible 
construction of two microwave towers, (2) 
single shaft steel or concrete pole9, (3) the 
possible acquisition of additional right-of- 
way. The proposed routes range from 24.2 to 
38.7 miles In length. (USDA-REA- 
EIS(ADM)79-5) (USDA-REA-(ADM}-79-5-F). 
Comments made by: DOI, DOT. USDA COE, 
EPA, State agencies. Businesses. (EIS Order 
No. 00031.) 

Final 

Escalunte Electric Generating Station, 
McKinley County, N. Mex., January 9: 
Proposed is the awarding of a guaranteed 
loan for the construction and operation of the 
escalante 233mw coal-fired unit to be located 
at Prewitt, McKinley County, New Mexico. 
The project will include associated 
transmission, water pipeline, and rail spur 
facilities, the 2,720-acre site is planned to 
support up to 1000mw of electric generating 
capacity. The transmission facilities will 
include two 14-mile 115kV lines from the 
Escalante station to the Ambrosia Lake 
substation and a 9-mile 115kV transmission 
line to an existing 115kV line. (USDA-REA- 
EIS-(ADM)-79-6-F). Comments made by: 

DOI. EPA DOT, COE, USDA, State and local 
agencies, groups. (EIS Order No. 00016.) 

Soil Conservation Service 

Final 

Upper North Laramie River Watershed, 
Albany County, Wyoming, (anuary 9: 
Proposed is a watershed protection plan for 
the upper North Laramie river watershed 
located in Albany County, Wyoming, the 
structural measures planned for this project 
consist of: (1) constructing a multipurpose 
dam and reservoir for recreation, irrigation 
and flood protection: and (2) basic recreation 
facilities, land treatment measures include 
practices for watershed protection, land 
improvement, and irrigation water 
management. (USDA-SCS-E1S-WS-{ADM}- 
79-1-F). Comments made by: USDA. AHP. 
HEW. COE, EPA. DOI, FERC, State agencies, 
businesses. (EIS Order No. 00022.) 

U.S. ARMY CORPS OF ENGINEERS 

Contact: Mr. Richard Makinen. Office of 
Environmental Policy, Attn: DAEN-CWR-P. 


Office of the Chief of Engineers, U.S. Army 
Corps of Engineers. 20 Massachusetts 
Avenue, Washington. D.C. 20314, (202) 272- 
0121. 

Draft 

Upper Mississippi River Resource 
Management Plan, several counties in Iowa 
and Minnesota. January 8: Proposed is a river 
resource management plan for the 
Mississippi River from Gutlenberg, Iowa to 
the head of navigation at Minneapolis. 
Minnesota. Five alternative channel 
maintenance plans that in essence designate 
a dredged material disposal site for every 
historic dredge cut on the river. Also 
recommended are a set of plans for: 1) 
navigation channel maintenance, 2) 
commercial transportation. 3) fish and 
wildlife resources, 4) sediment and erosion 
control. 5) recreational resources, and 6) 
flood plain management. (St. Paul District) 
(EIS order No. 00019.) 

Irondequoit Bay Navigation Improvements, 
Monroe County. New York. January 8: 
Proposed are recreational navigation 
improvements for Irondequoit Bay in Monroe 
County, New York. The preferred alternatives 
consider opening the bay at the existing 
outlet with a fixed, four-lane highway bridge 
or dredging a deeper channel at the same 
location with a lift bridge providing unlimited 
vertical clearance. The dredged material 
disposal options preferred are wetland 
creation and open-water dumping in Ihe 
deepest waters of Irondequoit Bay. (Buffalo 
District) (EIS order No. 00012.) 

Draft Supplement 

Souris River Flood Control, Burlington 
Dam, Ward, McHenry and Renville Counties, 
N. Dak., January 9: Proposed is a flood 
control plan for the Souris River in the 
counties of Ward, McHenry and Renville, 
North Dakota. The project would include: 1) 
construction of a dam near Burlington, 2) a 
raise of Lake Darling Dam. 3) a diversion 
tunnel to carry flood flowea on the Des Lacs 
River to the Souris River, and 4) downstream 
channel work. This statement supplements a 
draft EIS. No. 740479. Filed on 3-29-74, and 
includes a biological assessment of impacts 
of all threatened or endangered species and a 
section 404(B)(1) evaluation of proposed Fill 
activities. (St. Paul District) (EIS order No. 
00015.) 

Final Supplement 

Cedar River Local Flood Protection 
Evansdale (FS-1), Blackhawk County. Iowa, 
(anuary 8: Proposed is a local flood 
protection plan for the City of Evansdale. 
Blackhawk County, Iowa. The plan involves 
the construction of earthem levees along the 
Cedar River and Elk Run Creek and will 
utilize the embankment of 1-380 as part of the 
protection system. Two borrow areas, 
totaling about 41 acres, will be required to 
obtain material for levee construction. The 
protective works will be about 3.2 miles in 
length. There will also be four ponding areas 
of 11.0 acres. 2.8 acres. 6.0 acres, and 40.0 
acres. (Rock Island District) Comments made 
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by: EPA. DOT. HEW. DOI. Slate and local 
agencies (E1S order No. 800013.) 

DEPARTMENT OF ENERGY 

Contact: Dr. Robert Stern, Acting Director, 
NEPA Affairs Division, Department of 
Energy, Mail Station 4G-064, Forrestal Bldg., 
Washington. DC 20585, (202) 252-4800. 

Final 

Los Alamos Scientific Laboratory Site 
(LASL), Los Alamos and Santa Fe Counties, 

N. Mex., January 10: The purpose of this E1S 
is to determine the impacts of continuing 
activities at the Los Alamos scientific 
laboratory (LASL) located in Los Alamos, 
Santa Fe and L 09 Alamos Counties, New 
Mexico. Since 1945 the primary function of 
I*ASL was research and development of 
nuclear weapons. Expansion of LASL efforts 
have included four major research program 
areas which are: national security, energy, 
biomedical/environmental, and physical 
research. Also discussed are past impacts 
and coverage of some further growth and 
evaluation of research programs in new 
areas. (DOE/EIS-O018) Comments made by: 
EPA. DOI. NRC, HEW. USDA. NSF, State and 
local agencies, groups and individuals. (E1S 
order No. 00021.) 

Geothermal Demonstration Program 50 
MWE Power Plant, Sandoval and Rio Arriba, 
N. Mex., January IT. Proposed is the funding 
of a 50 MWE geothermal well field, power 
plant and transmission line located at the 
Baca Ranch in Sandoval and Rio Arriba 
Counties of New Mexico. The principal 
effluents from the power plant are 
nonflashed. hot geothermal fluid, which will 
be injected, and geothermal vapor released to 
the atmoshpere from cooling towers. A115 
KV transmission line will be constructed 
from the project to the TA-3 substation near 
Los Alamos. The geothermal well field will 
consist of up to 17 wells producing fluid from 
an area of approximately 746 acres. (DOE/ 
EIS-0049) Comments made by: AHP, USDA, 
NRC, GSA. DOI. FERC, EPA, NSF. HEW. 

State and local agencies, groups, individuals 
and businesses. (EIS order No. 00030.) 

Draft Supplement 

Savannah River plant waste management 
operations. Aiken County, S.C., January 11: 
Proposed is a plan for waste management 
operations at the Savannah River plant in 
Aiken County, South Carolina. The plan will 
include the completion of construction and 
operation of fourteen tanks for high-level 
radioactive waste storage on an interim basis 
until long-term or final disposal of the wastes 
can be achieved. This statement supplements 
a final EIS, No. 771225, dated 9-30-77, and 
examines design alternatives for fourteen 1.3 
million gallon high-activity waste tanks now 
under construction. (DOE/EIS-0062-D.) (EIS 
Order No. 00026.) 

Hanford site waste management 
operations, Benton County, Wash., January 
11: Proposed is a waste management 
operations plan for the Hanford site located 
in Richland. Benton County. Washington. The 
plan would involve the completion of 
construction and the operation of thirteen 
tanks for high-level radioactive liquid waste 
storage on an interim basis until long-term or 


final disposal of the wastes can be achieved. 
This statement supplements a final EIS. No. 
751848, dated 12-22-75, and examines design 
alternatives for tanks currently under 
construction. (DOE/EIS-0063-D.) (EIS Order 
No. 00027.) 

ENVIRONMENTAL PROTECTION AGENCY 

Contact: Mr. Robert Rose (ANR-490), 
Railroad Program Manager, Office Air, Noise, 
and Radiation, U.S. Environmental Protection 
Agency. Washington, D.C., 20460, (202) 557- 
7666. 

Final 

Interstate Rail Carrier Noise Emission 
Regulation, regulatory. January 11: Proposed 
are source standards based on the Interstate 
Rail Carrier Noise Emission Regulation which 
would establish a national standard for 
specific sources and. as provided by the Act. 
will preempt state and local statutes and 
ordinances. This action establishes noise 
emission standards for active retarders, 
locomotive load cell test stands and car 
coupling and amends Sections 201.11 and 
201.12 of the Rail Carrier Noise Emission 
Regulations to provide additional control of 
switcher locomotive noise. (EIS Order No. 
80025.) 

DEPARTMENT OF HUD 

Contact: Mr. Richard H. Brown, Director. 
Office of Environmental Quality. Room 7274, 
Department of Housing and Urban 
Development, 451 7th Street SW., 

Washington, D.C. 20410. (202) 755-6300. 

Draft 

Wheatstone subdivision, mortgage 
insurance, Harris County, Tex.. January 10: 
Proposed is the issuance of HUD home 
mortgage insurance for the Wheatstone 
subdivision located in Harris County, Texas, 
the area encompasses some 1,200 acres of 
land. When completed the subdivision would 
be composed primarily of approximately 
4,260 single family dwellings. (HUD-R06-EIS- 
79-9D.) (EIS Order No. 00023.) 

Final 

Route No. 23 urban renewal project, 

Wayne Township, Passaic County, N.J.. 
January 11: Proposed is the awarding of an 
amendatory loan for the NJ-23 urban renewal 
project in the Wayne Township, Passiac 
County. New Jersey. The project would 
encompass a 178 acre tract of land extending 
along both sides of NJ-23 for a distance of 
approximately 4,100 feet. The alternatives 
consider: 1) an open space design involving 
upgrading existing industrial area with 
balance left as open space for passive 
recreation: and 2) a minimum build design 
including upgrading of industrial area, 
construction of 800 housing units, with 
balance retained as open space. Comments 
made by: AHP, USDA, COE DOE EPA. 

HEW. DOI. FPC, VA. NRC. State agencies, 
groups. (EIS Order No. 00029.) 

Section 104(H) 

The following are community development 
block grant statements prepared and 
circulated directly by applicants pursuant to 
section 104(H) of the 1974 Housing and 
Community Development Act. Copies may be 


obtained from the Office of the Appropriate 
Local Executive. Copies are not available 
from HUD. 

Final 

Cadillac Center, construction (CDBG), 
Wayne County. Mich., January 11: Proposed 
is the awarding of HUD CDBG funds for the 
redevelopment of 4.4 acres, to be known as 
Capitol Centre, downtown Madison, Dane 
County, Wisconsin. The area now exists a9 
two grade-level parking lots. The 
redevelopment would provide unsubsidized 
housing, subsidized housing for elderly and 
handicapped persons, a senior citizens' 
center, retail space, open space, and parking 
ramps. The no action alternative is 
considered. Comments made by: COE DOT, 
AHP, EPA. DOI, State and local agencies, 
individuals. (EIS Order No. 00028.) 

Final 

Gallery II of Market Street East (CBDG), 
Philadelphia County. Pa., December 7: 
Proposed is the awarding of CDBG funding 
for the development of the Gallery II of 
Market Street East within the City and 
County of Philadelphia, Pennsylvania. The 
Gallery II is a commercial development 
project providing 880.000 sq. ft. of office 
space, some 400,000 sq. ft. of leasable retail 
area, and a 950 car garage. The project is a 
continuation of the already completed 
Gallery 1 and is to be built partially over the 
Center City commuter connection now under 
construction. Comments made by: EPA, DOT. 
DOC. DOI. State and local agencies. (EIS 
Order No. 791296.) 

This EIS should have been published in the 
Federal Register Notice dated December 14. 

1979. The review period began on December 
14,1979 and will terminate on January 14, 

1980. See Appendix VI. 

DEPARTMENT OF INTERIOR 

Contact: Mr. Bruce Blanchard, Director, 
Environmental Project Review, Room 4256 
Interior Bldg., Department of the Interior, 
Washington. D.C. 20240, (202) 343-3891. 

Geological Survey 

Final 

Northern Powder River Basin Coal. Big 
Horn, Horn, Rosebud, Sheridan Counties, 
Mont., January 9: Proposed is coal 
development with Northern Powder River 
Basin in Horn, Rosebud, and Sheridan 
Counties, Montana. Three mining and 
reclamation plans have been proposed. The 
mine plans include 3.828 acres of existing 
Federal coal leases and 540 acres of private 
coal leases. A total of 7.400 acres of Federal 
and private land would be required for the 
mines, related facilities, and rights-of-way. 
Volume I of this EIS analyzes the cumulative 
impacts of the proposed developments. 
Volume II is a site-specific analysis of the 
Pearl Mine. (FES-80-1.) Comments made by: 
AHP, FERC USDA, COE DOE HUD, DOI. 
DLAB, EPA. State agencies, groups, 
individuals, and businesses. (EIS Order No. 
00017.) 

DEPARTMENT OF LABOR 

Contact: M9. Joanne Lindhart, Chief, Office 
of Environmental Impact Assessment, 
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Department of Labor. Room N-3673. 
Washington. D.C. 20210, (202) 523-7111. 

Final 

Cancer policy, regulation of toxic 
lubstances, January 11: Proposed is the 
establishment of general regulations 
concerning the identification, classification, 
and regulation of toxic substances that may 
pose a risk of cancer to workers. Intended is 
the establishment of: 1) New procedures and 
a framework for regulating exposure. 2) 
policies concerning identification and 
classification carcinogens, and 3) model 
standards for use in specific rulemakings 
involving such substances. Comments made 
by: (EIS Order No. 00032.) 

NUCLEAR REGULATORY COMMISSION 

Contact: Mr. Voss A. Moore, Assistant 
Director for Environmental Projects. Nuclear 
Regulatory Commission. P-518, Washington. 
D C. 20555, (301) 492-8446. 

Final 

Indian Point Unit No. 3, cooling system, 
Westchester County, N.Y., January 9: 
Proposed is the issuance of an amendment to 
the facility operating license for the Indian 
Point Unit 3 located in the Village of 
Buchanan. Westchester County, New York, 
the amendment would extend the date of 
termination for the once—through cooling 
system to September. 1982 with a possible 


extension to September 1983. After 
termination the unit will operate with a 
closed cycle cooling system. (NUREG-0574.) 
Comments made by: USDA, DOE, EPA, HUD. 
DOI, State and local agencies, groups. (EIS 
Order No. 0001&) 

DEPARTMENT OF TRANSPORTATION 

Contact: Mr. Martin Convisser, Director, 
Office of Environmental Affairs, U.S. 
Department of Transportation. 400 7th street 
SW.. Washington. D.C. 20590, (202) 428-4357. 

Federal Highway Administration 

Draft > 

U.S. 70. Smithfield bypass. Johnston 
County. N.C., January 10: Proposed is the 
improvement of U.S. 70 (Smithfield bypass) 
from the U.S. 70/U.S. 70A Intersection 
Northwest of Smithfield to the U.S. 70/U.S. 
70A Intersection Southeast of Smithfield, 
Johnston County. North Caroline. The facility 
would be reconstructed to a four lane 
highway. The Length of the improvement is 
17 miles. The alternatives considered include: 
1 ) a freeway on new alignment, 2) five 
alignments which would utilize some portion 
of existing U.S. 70 and/or U.S. 70A. 3) partial 
construction, 4) widening U.S. 70A, 5) public 
transit. 6) postponment. and 7) no action. 
(FHWA-NC-EIS-79-03-D.) (EIS Order No. 
00024.) 


Final 

1-85, Charlotte bypass. NC-273 to U.S. 29/ 
NC-49, Gaston and Mecklenburg Counties. 
N.C., January 8: Proposed is the upgrading of 
approximately 15.8 miles of existing 1-85 
through Charlotte from NC-273 in Gaston 
County to the U.S. 29/NC-49 connector in 
Mecklenburg County, all within North 
Carolina. The proposed improvements consist 
of widening the existing roadway from four to 
six lanes and reconstructing all deficient 
interchanges and structures, the alternatives 
considered include: 1) mass transit, 2) a 
reduced facility concept, 3) the major design 
alternative, and 4) do-nothing. (FHWA-NC- 
EIS-78-03-F.) Comments made by: COE, 

DOT. USDA. EPA, HEW. DOI. FERC. State 
and local agencies, groups, individuals, and 
businesses. (EIS Order No. 00014.) 

Final 

NB-63 and U.S. 6 improvements, near 
Ashland, Saunders County. Nebr., January 10: 
Proposed is the improvement of NB-63 and 
U.S. 0 near the City of Ashland, Saunders 
Country, Nebraska. The improvement of NB- 
63/U.S. 0 to 14th street, for a distance of 3.7 
miles the reconstruction of .66 mile on U.S. 6 
is needed to provide a channelized 
intersection at the West Junction of NB-63 
and U.S. 6. The improvements also include 
construction of two new bridges. (FHWA- 
NEB-EIS-75-11-F.) Comments made by: 

DOT. USAF, COE, USDA. EPA. State and 
local agencies. (EIS Order No. 00020.) 


EIS's FUed During the Week of Jan. 7, 1980 to Jan. 11, 1980 

(Statement Title Index—By State and County] 

State County Status Statement title 


Aiken.....Final — Cancer Pokey. Regulation of Toxic Substances_ 

Supple..Savannah River Rant Waste Management Oper¬ 

ations. 

- - Draft-Upper Mtesissippi River Resource Management 


Michigan_ 

Minnesota... 
Montana_ 

Nebraska. 

New Jersey. 
New Mexico 


New York_ 

North Carolina. 

North Dakota— 


Oregon_ 

Texas_... 

Washington... 

Wyoming...-^ 


Benton—. . Final--- 230 KV Transmission Line. Benton Co. to MHaca_ 

Lacs..Final- 230 KV Transmission Line, Benton Co. to Milaca ...- 

Wayne--Final..CacMtac Center. Construction (COBG)__ 

•.—.. . Draft- Upper Mississippi River Resource Management 

Ran. 

Worn..—-- Final......-—... Northern Powder River Basin Coal. Big Mom ~- T - T -, T T , 

Rosebud-- FinalNorthern Powder River Basm Coal. Big Horn_ 

Sheodan-- Final-— Northern Powder River Basin Coal, Big Horn_ 

Saunders ........---- Final - - NB-63 and U.S. 6 Improvements. Near Ashland_ 

Passaic- Final..Route No. 23 Urban Renewal Pro*., Wayne Town¬ 

ship. 

Los Alamos..Final-Los Alamos Scientific Laboratory Site (LASl)_ 

McKinley........- —. Final- Escalante Electric Generating Station. 

Rio Arriba.-..Final... Geothermal Demonstration Proyam 50MWE Power 

% Rant. 

Sandoval- -- Final -— .. Geothermal Demonstration Program 50MWE Power 

Plant 

Sante Fe .— -—— Final-— Los Alamos Scientific Laboratory Site (LASL)_ 

Monroe---Draft....-IrondequoM Bay Navigation Improvements ..-._— 

Westchester-Final..Indian Point Unit No. 3. Cooling System.- 

Gaston.. j . Final--1-85. Charlotte Bypass, NC-273 to U.S. 29/NC-49., 

Johnston. —Draft -- U.S. 70. Smithfield Bypass_____ 

Mecklenburg.. . .Final..1-85, Charlotte Bypass, NC-273 to U.S. 29/NC-49., 

McHenry---Supple- Souris River Flood Control. Burlington Dam.-. 

RenviHe.-*-.—---- Supple-Souris River Flood Control. Burlington Dam.— 

Ward --Supple- Souns River Flood Control, Burlington Dam. 

Manon .-..—-- Final-—-FAUS-1830. McLeod Lane to or Electric Railroad ... 

Harns .... .— Draft . . Wheatstone Subdivision. Mongage Insurance. 

Benton-- -— Supple.„r. Hanford Site Waste Management Operations____ 

Albany----Final --—— Upper North Laramie River Watershed.. 


Accession No. Date filed Original agency 
No. 


800032 

01-11-80_ 

OLAB 

800026 

01-11-60.- 

DOE 

800019 

01-06-60_ 

COE 

800031 

01-11-80_ 

USDA 

800031 

01-11-80.— 

USDA 

000028 

01-11-80. 

HUD 

800019 

01-08-80. 

COE 

800017 

01-09-80.. 

DOI 

800017 

01-09-60 —. 

DOI 

800017 

01-09-80_ 

DOI 

600020 

01-10-60_ 

DOT 

600029 

01-11-80_ 

HUO 

800021 

01-10-80.. 

DOE 

800016 

01-09-60. 

USDA 

800030 

01-11-80.«... 

DOE 

800030 

01-11-80_ 

DOE 

600021 

01-10-80_ 

DOE 

800012 

01-08-80_ 

COE 

600018 

01-09-80_ 

NRC 

800014 

01-08-80_ 

DOT 

e00024 

01-10-80_ 

DOT 

600014 

01-06-80_ 

DOT 

800015 

01-09-80_ 

COE 

800015 

01-09-80_ 

COE 

800015 

01-09-80. 

COE 

800011 

01-04-80_ 

DOT 

800023 

01-10-80__ 

HUO 

800027 

01-11-80_ 

DOE 

600022 

01-09-80. 

USDA 
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Appendix II .—Extension Wavier of Review Periods on E/S’s Fifed with EPA 


Federal agency contact 


Tide of EIS 


Date notice 

of availabdfty Warvec/ 

Filing status/accession No. published in extension 
•Federal 
Register” 


Date review 
terminates 


U.S. Apmv Corps or Engineers 

. Richard Makmen. Office of Environmental Policy. Atlrr DAEN- Hookers Prame Phosphate Mme. Drift 791201« 
CWR-P. Office of the Chief ol Engineers, U.S. Army Corps of Erv Polk County, Fla 
gineers. 20 Massachusetts Avenue. Washington, DC. 20314, 

(202) 272-0121 
Department of Commerce 

Sidney R. Gaiter. Deputy Assistant Secretary, Environmental Al- Groundfish Fishery of the Pacific Draft 791172 . 

fairs. Department of Commerce, Washington, D.C. 20230, (202) Ocean. FMP 

377-4335 

Department of Transportation 

Martin Convsser. Director. Office of Environmental Affairs. U.S. l-78m t-78/Haafsvifie to f-78/StiIl Final 791139 
Department of Transportation. 400 7th Street S.W. Wasfxngton, Valley. New Jersey, and 
D.C. 20590. (202) 426-4357. Pennsylvania 


Dec 7.1979_Extension...... Feb 14. i960 


r 30. 1979.. Extension_ Feb 4. 1980 


Nov. 19. 1979 .. Extension... Feb 11. i960 


Appendix III.— EfS's Filed wrth EPA which have been Officially Withdrawn by the Originating Agency 


Federal agency contact 


TWeolEtS 


Filing status/accession No 


Dete notice 

of avakeWrty Date of 
published m withdrawal 
Federal 
Register” 


Appendix IV .—Notice of Official Retraction 


Federal agency contact 


rate of EiS 


Date notice 

SiaHie/No. published in Reason for retraction 

•Federal 
Register'’ 


None. 


Appendix V.—Availability of Reports/Additional Information Relating to EfS’s Previously Filed with EPA 


Federal agency contact 


Title of report 


Date made available to EPA 


Accession No 


U.S. Department of Transportation 

Mr. Thomas S. Westafl, Flight Standards Division (ARM-205), U.S. Jackson Hole Airport, Boeing. Doc 28, 1979-.—.— ------- 791300 

Department of Transportation. 10455 East 25th Avenue. Aurora. 737 Service. Grand Teton NP, 

Colorado 800010. Wyoming. 

This Report should have been published in the January 4, 1980 Federal Register There ts a 45 day review of the document which began on January 4, 1980 and will terminate on 
February 19. I960 


Appendix M\—Official Correction 


Federal agency contact 


Date notice 
of availability 

Title of EIS FHmg status/accession No. published in correction 

•Federal 

Register** 


U.S. Army Corps of Engineers 

Mr. Richard Makinen, Office of Environmental Policy. Attn: DAEN- Louisvike Lake. Little Wabash Final 791241 
CWR-P, Office of the Chief of Engineers, U.S. Army Corps of Erv River Basm, Multi-Purpose 
gineers. 20 Massachusetts Avenue, Washington, D.C. 20314, Protect 
(202) 272-0121 


U S Department of Housing and Urban Development 

Mr. Richard H. Broun, Director, Office of Environmental Quality. Room Oakery II of Market Sheet East. Final 791298 
7274. Department of Housing and Urban Development, 451 7th Philadelphia, PA (CDBG) 

Street. S.W, Washington. D.C. 20410. (202) 755-6306. 


Dec. 21. i960... Under commenting parties DOI 
was meorreetty listed as DOE 
The DOE made no comment on 
this project The DOI tetter ts 
incorporated in the final EiS. 


Jan. 18. i960 This EiS should have been 
(see app i) published in the Federal 

Register Notice dated Dec. I 4 
1979. The review period began 
on Dec 14, 1979 and was 
terminated on Jan. 14. 1980 


|FR Doc. 80-2005 Filed 1-21-60 8:45 am| 

BILLING CODE 6S60-01-M 
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FEDERAL EMERGENCY 
MANAGEMENT AGENCY 

[FEMA-612-DR] 

Washington; Amendment of Notice of 
Major Disaster Declaration 

agency: Federal Emergency 
Management Agency. 
action: Notice. 

summary: Thi9 Notice amends the 
Notice of a major disaster for the State 
of Washington. (FEMA-612-DR), dated 
December 31,1979. 
dated: January 11. 1980. 

FOR FURTHER INFORMATION CONTACT: 
Sewali H. E. Johnson, Disaster Response 
and Recovery, Federal Emergency 
Management Agency, Washington, D.C. 
20472 (202) 634-7848. 
notice: The Notice of a major disaster 
for the State of Washington dated 
December 31,1979, i9 hereby amended 
to include the following area among 
those areas determined to have been 
adversely affected by the catastrophe 
declared a major disaster by the 
President in his declaration of December 
31,1979. 

The following County for Individual 
Assistance only: 

Kitsap 

(Catalog of Federal Domestic Assistance No. 
14701, Disaster Assistance) 

William H. Wilcox. 

Associate Director, Disaster Response and 
Recovery, Federal Emergency Management 
Agency , 

|PR Doc 60-1892 Piled 1-21-60. 8:45 am| 

SILLING COOE 8718-02-M 


f 

FEDERAL HOME LOAN BANK BOARD 

Senior Executive Service; Career 
Reserved Positions 

In accordance with Title IV of the 
Civil Service Act of 1978, Section 
3132(b), the Chairman designated the 
following positions a9 career-reserved 
during calendar year 1979: 

Deputy Director—Examination/Policy, ES- 

301 

Deputy Director—Examinations/Field 
Operations, ES-301 
Director, Administration. ES-301 

FOR FURTHER INFORMATION CONTACT: 

Doris McGhee, Director of Personnel, 


Federal Home Loan Bank Board, 202- 
377-6050. 

J. J. Finn, 

Secretary to the Board, Federal Home Loan 
Bank Board. 

[FR Doc 00-1893 Filed 1-21-80: 8:45 are) 

BILUNG COOE 8720-01-11 


Senior Executive Service-Performance 
Review Board; Establishment 

In accordance with Title IV of the 
Civil Service Reform Act of 1978, the 
FHLBB has established a Performance 
Re>^ew Board to make 
recommendations to the Chairman 
regarding the performance of its senior 
executives. The Performance Review 
Board consists of the following 
members: Rita I. Fair, Samuel D. Ewing, 
Jr., Milan C. Miskovsky, Richard L. 
Petrocci, and L. David Taylor. 

FOR FURTHER INFORMATION CONTACT: 
Doris McGhee. Director of Personnel, 
Federal Home Loan Bank Board, 202- 
377-6050. 

J. J. Finn, 

Secretary to the Board, Federal Home Loan 
Bank Board. 

[FR Doc 80-1694 Filed 1-21-80: 8:45 am] 

BILLING CODE 6720-01-N 


FEDERAL MARITIME COMMISSION 

Independent Ocean Freight Forwarder 
License Applicants; Cosmopolitan 
Forwarders, Ltd., et al. 

Notice is hereby given that the 
following applicants have Filed with the 
Federal Maritime Commission 
applications for licenses as independent 
ocean freight forwarders pursuant to 
section 44(a) of the Shipping Act, 1916 
(75 Stat. 522 and 46 U.S.C. 841(b)). 

Persons knowing of any reason why 
any of the following applicants should 
not receive a license are requested to 
communicate with the Director, Bureau 
of Certification and Licensing. Federal 
Maritime Commission. Washington, D.C. 
20573. 

Cosmopolitan Forwarder*. Ltd.. 7755 
Brandeis Way, Springfield, VA 22153. 
Officers: Bobbie O. Sampson, President, 
Margaret C. Howell. Secretary/Treasurer. 
Sea-Mar Freight Forwarders, Inc., 6595 N.W. 
36th Street, Miami, FL 33166. Officers: 
Benito Perez, President. Esther Donn, 
Secretary. 

Columbia Shipping. Inc,, 138-01 Springfield 


Blvd., Jamaica. NY 11413, Officers: 
Lawrence F. Bauer, President, Sharon 
Bauer, Secretary, Michael McAdam, Vice 
President. 

Worldwide Expeditors, Inc., 191 Aldine 
Bender, Houston, TX 77060. Officers: Nelda 
Moore, President, Alger Moore, Vice 
President, Jabum Ron Kelly, Secretary, 

By the Federal Maritime Commission. 
Dated: January 16.1980. 

Francis C. Humey, 

Secretary. 

[FR Doc. 00-1884 Filed 1-21-80.8:45 am] 

BILLING CODE 6730-01-41 


Dumont Shipping Co. y Inc., et al.; 
Notice of Agreements Filed 

The Federal Maritime Commission 
hereby gives notice that the following 
agreements have been Filed with the 
Commission for approval pursuant to 
section 15 of the Shipping Act 1916, as 
amended (39 Stat 733, 75 Stat 763, 46 
U.S.C. 814). 

Interested parties may inspect and 
obtain a copy of each of the agreements 
and the justifications offered therefor at 
the Washington Office of the Federal 
Maritime Commission. 1100 L Street 
N.W., Room 10423; or may inspect the 
agreements at the Field Offices located 
at New York, N.Y.; New Orleans, 
Louisiana; San Francisco, California; 
Chicago, Illinois; and San Juan, Puerto 
Rico. Interested parties may submit 
comments on each agreement including 
requests for hearing, to the Secretary, 
Federal Maritime Commission. 
Washington. D.C., 20573, on or before 
February 11,1980. Comments should 
include facts and arguments concerning 
the approval, modification, or 
disapproval of the proposed agreement 
Comments shall discuss with 
particularity allegations that the 
agreement is unjustly discriminatory or 
unfair as between carriers, shippers, 
exporters, importers, or ports, or 
between exporters from the United 
States and their foreign competitors, or 
operates to the detriment of the 
commerce of the United States, or is 
contrary to the public interest, or is in 
violation of the Act. 

A copy of any comments should also 
be forwarded to the party filing the 
agreements and the statement should 
indicate that this has been done. 

Agreement No.: FF-100. 
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Filing Party: Bernard D. Atwood, Esquire, 
Haight, Gardner, Poor and Havens, One State 
Street Plaza, New York, New York 10004. 

Summary: Agreement No. FF-100 between 
Dumont Shipping Co., Inc. (DSC1) (FMC No. 
887), George A. Stattel. Inc. (GASI) (FMC No. 
1006), George A. Stattel and Mildred A. 
Stattel, provides for the dissolution and 
liquidation of GASI as soon as possible after 
the effective date of this agreement. 
Thereupon GASI is to surrender its 
independent ocean freight forwarder license 
No. 1006. All accounts of GASI are to be 
taken over by DSCI. This agreement will 
supersede Agreements Nos. FF-76-1 and FF- 
76-1-A between the same parties, both of 
which will be automatically terminated as of 
the effective date of Agreement No. FF-100. 

Agreement No.: T-3244-1. 

Filing Party: J. A. Munster. Vice President- 
Treasurer. Delta Line, P.O. Box 50250,1700 
International Trade Mart, New Orleans, 
Louisiana 70150. 

Summary: Agreement No. T-3244. 
originally between San Francisco Port 
Commission (Port) and Prudential Lines 
(Prudential), provides for the 5-year lease by 
Port of Piers 30 and 32 for use as a marine 
terminal and for associated stevedoring work 
and terminal operations associated and 
necessary to the handling of import and 
export cargoes between land and vessels 
loading and unloading at the premises. 

On or about May 22,1978, Delta Steamship 
Lines, Inc. (Delta), acquired the Mexican, 
Caribbean. Central America and South 
America trades and operations of Prudential, 
including all future liabilities and section 15 
agreements to which Prudential was a party 
in the aforementioned trade areas. 

This amendment modifies the lease under 
Agreement No. T-3244 by assigning said 
lease to Delta, effective June 16,1978. and it 
assumes all of the obligations, terms, 
covenants, promises and conditions of said 
lease dated December 10,1975, between the 
Port and Prudential. Any rent or other 
charges or interest thereon due or owing to 
the Port from Prudential prior to June 16,1978, 
is not waived. Prudential is released from any 
liabilities and obligations under said lease on 
or after June 16,197a 

Agreement No.: T-3883. 

Filing Party: David C. Weigel, Assistant 
Attorney General, State of Indiana, 219 State 
House, Indianapolis, Indiana 46204. 

Summary: Agreement No. T-3883, between 
Domtar Industries, Inc. (Domtar), and the 
Indiana Port Commission (Port), provideslor 
the 5-year lease by the Port to Domtar of 2.04 
acres of land at Burns Waterway Harbor on 
Lake Michigan at Portage. Indiana, to be used 
for the purpose of the installation and 
operation of a storage, processing and 
distribution facility for 6alt and the 
transportation of the material necessary and 
incidental to such activity. 

Agreement No. 7670-19. 

Filing Party: Howard A. Levy. Attorney for 
North Atlantic Baltic Freight Conference, 
Suite 727.17 Battery Place, New York, New 
York 10004. 

Subject: Agreement No. 7670-19 would 


amend the North Atlantic Baltic Freight 
Conference Agreement by adding new 
language to Article XI to provide that the 
conference members shall appoint a 
European resident representative, and that 
they may appoint the Chairman of the 
Scandinavian/Baltic U.S North Atlantic 
Westbound Freight Conference, or a member 
of his staff, for that purpose, and whose 
duties thereof, include, among other things, 
attending meetings, implementing shipper 
request and complaint procedures pursuant 
to Article VII of Agreement No. 7670, and 
housekeeping, adminstrative and funding 
arrangements pursuant to the Memorandum 
of Housekeeping Arrangements of the Trans- 
Atlantic Freight Conference (FMC Agreement 
No. 10281) and pursuant to Article XVIII of 
Agreement No. 7670. 

Agreement No.: 9902-12. 

Filing Party: Edward Schmeltzer. Esquire, 
Schmeltzer. Aptaker 8 Sheppard. P.C., 1800 
Massachusetts Avenue NW., Washington, 
D.C. 20036. 

Summary: Agreement No. 9902-12 is a 
proposal by the parties to the Euro-Pacific 
Joint Service Agreement to expand the 
geographic scope of the agreement to include 
service from/to the Hawaiian Islands. 

Service from/to the Hawaiian Islands will be 
provided only via transshipment at U.S. 
Pacific Coast ports. Service under the 
agreement is currently provided between 
ports on the U.S. Pacific Coast and ports in 
the United Kingdom, Scandinavia, and 
Continental Europe, Including wayports in 
Mexico, Centra] America, the East Coast of 
South America, and the West Indies. 

Agreement No.: 10126-1. 

Filing Party: Mr. K. N. Tice, Chester, 
Blackburn & Roder, Inc., 1775 Northwest 70th 
Avenue, Miami, Florida 33126. 

Summary: Agreement No. 10126-1 would 
amend the basic agreement by (1) deleting 
Trailer Container Line as a participant and 
(2) changing the name of The Northern Pan 
America Line d/b/a Nopal Caribe Lines to 
Nopal Star Line Limited. 

Agreement No.: 10267-4. 

Filing Party: Howard A. Levy, Esquire, 17 
Battery Place, Suite 727, New York, New York 
10004. 

Summary: Agreement No. 10287-4 is a 
proposal by the member lines of the 
Container Carriers Discussion Agreement to 
extend the life of the basic agreement for one 
year, to March 31,1981. 

By Order of the Federal Maritime 
Commision. 

Dated: January 18,1980. 

Francis C. Humey, 

Secretary. 

|FR Doc. 80-1883 Filed 1-21-80; 8:45 am) 

BILLING CODE 6730-01-** 


FEDERAL PREVAILING RATE 
ADVISORY COMMITTEE 

Open Committee Meetings 

Pursuant to the provisions of section 
10 of the Federal Advisory Committee 


Act (Pub. L. 92—463), notice is hereby 
given that meetings of the Federal 
Prevailing Rate Advisory Committee 
will be held on: 

Thursday, February 7.1980 
Thursday, February 21,1980 
Thursday. February 28,1980 

The meetings will convene at 10 a.m., 
and will be held in Room 5A06A, Office 
of Personnel Management Building, 1900 
E Street, NW., Washington, D.C. 

The Federal Prevailing Rate Advisory 
Committee is composed of a Chairman, 
representatives of five labor unions 
holding exclusive bargaining rights for 
Federal blue-collar employees, and 
representatives of five Federal agencies. 
Entitlement to membership of the 
Committee is provided for in 5 U.S.C. 
5347. 

The Committee’s primary 
responsibility is to review the prevailing 
rate system and other matters pertinent 
to the establishment of prevailing rates 
under subchapter IV, chapter 53, 5 
U.S.C., as amended, and from time to 
time advise the Office of Personnel 
Management thereon. 

These scheduled meetings will 
convene in open session with both labor 
and management representatives 
attending. During the meeting either the 
labor members or the management 
members may caucus separately with 
the Chairman to devise strategy and 
formulate positions. Premature 
disclosure of the matters discussed in 
these caucuses would impair to an 
unacceptable degree the ability of the 
Committee to reach a consensus on the 
matters being considered and disrupt 
substantially the disposition of its 
business. Therefore, these caucuses will 
be closed to the public on the basis of a 
determination made by the Director of 
the Office of Personnel Management 
under the provisions of section 10(d) of 
the Federal Advisory Committee Act 
(Pub. L 92-463) and 5 U.S.C., section 
552b(c)(9)(B). These caucuses may, 
depending on the issues involved, 
constitute a substantial portion of the 
meeting. 

Annually, the Committee publishes for 
the Office of Personnel Management the 
President, and Congress a 
comprehensive report of pay issues 
discussed, concluded recommendations 
thereon, and related activities. These 
reports are also available to the public, 
upon written request to the Committee 
Secretary. 

Members of the public are invited to 
submit material in writing to the 
Chairman concerning Federal Wage 
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System pay matters felt to be deserving 
of the Committee’s attention. Additional 
information concerning these meetings 
may be obtained by contacting the 
Secretary, Federal Prevailing Rate 
Advisory Committee, Room 1340,1900 E 
Street, NW., Washington, D.C. 20415 
(202-632-9710). 

Dated: January 17,1980. 

Jerome H. Ross, 

Chairman , Federal Prevailing Rate Advisory 
Committee. 

|FR Doc. 80-1990 Filed 1-21-80: 8:45 am] 

BILLING COOE 6325-01-11 


G&NERAL SERVICES 
ADMINISTRATION 

(GSA Bulletin FPR 40] 

Federal Procurement; Current Interest 
Rate of 12 Y% Percent Under Public Law 
92-41 

January 4.1980. 

1. Purpose. This bulletin provides, for 
the information of executive agencies, 
the current interest rate established by 
the Secretary of the Treasury under Pub. 
L. 92-41 (85 Stat. 97) for the 
Renegotiation Board. 

2. Expiration date. This bulletin 
expires June 30,1980, unless sooner 
revised or superseded. 

3. Background. The interest rate • 
determined by the Secretary of the 
Treasury, as required by Pub. L. 92-41 
for Renegotiation Act purposes, has 
been applied to various interst payment 
requirements in the FPR. For the July 1- 
December 31,1979, period, the interest 
rate was announced in GSA Bulletin 
FPR 38. Use of the Renegotiation Act 
rates will be continued for the present. 
As previously indicated, the propriety of 
this arrangement is being discussed with 
the Department of the Treasury. 

4. Agency information. The Secretary 
of the Treasury has established an 
interest rate of 12percent as 
applicable to the 6-month period 
beginning on January 1,1980, and ending 
on June 30,1980. The following sections 
of the Federal Procurement Regulations 
are affected by the interest rate: §§ 1- 
7.203-15, l-8.212-l(f), 1-8 701.1-8.702,1- 
8.703,1-8.704-1,1-8.706, l-8.804-2(b), 1- 
8.806-4,1-30.403. l-30.414-2(k)(2), and 
l-30.414-2(n)(3). 

Herman W. Barth, 

Acting Assistant Administrator for 
Acquisition Policy. 

I™ Doc. 80-1895 Filed 1-21-80; 8:45 nm) 

BILLING CODE 6820-61-8* 


DEPARTMENT OF HEALTH, 
EDUCATION, AND WELFARE 

Food and Drug Administration 
[Docket No. 79N-0338; DESI 4681] 

Certain Drugs Containing Adiphenine 
Hydrochloride; Drugs for Human Use; 
Drug Efficacy Study Implementation; 
Revocation of Exemption 

agency: Food and Drug Administration. 
action: Notice. 

summary: This notice revokes the 
temporary exemption for products 
containing adiphenine hydrochloride 
alone and in combination with certain 
sedatives or minor tranquilizers, which 
permitted them to remain on the market 
beyond the time limit scheduled for 
implementation of the Drug Efficacy 
Study. The questions of the drugs’ 
effectiveness have now been resolved. 
EFFECTIVE DATE: January 22,1980. 

FOR FURTHER INFORMATION CONTACT: 
Herbert Gerstenzang, Bureau of Drugs 
(HFD-32), Food and Drug 
Administration, Department of Health, 
Education, and Welfare, 5600 Fishers 
Lane, Rockville, MD 20857, 301-443- 
3850. 

SUPPLEMENTARY INFORMATION: In a 

notice appearing elsewhere in this issue 
of the Federal Register, the Food and 
Drug Administration is reclassifying the 
indications for the following drug 
product (DESI 4681) to lacking 
substantial evidence of effectiveness: 

NDA 4-681; Trasentine-Phenobarbital 
Tablets containing adiphenine 
hydrochloride and phenobarbital; 
previously marketed by Ciba 
Pharmaceutical Co., Ciba-Geigy Corp., 
556 Morris Ave., Summit, NJ 07901. 

The product has been allowed to 
remain on the market beyond the time 
limit established for implementation of 
the drug efficacy study (DESI) on the 
condition that manufacturers undertake 
additional clinical studies to determine 
the product’s effectiveness. The 
temporary exemption was announced in 
a notice published in the Federal 
Register of November 11,1975 (40 FR 
52644). 

A clinical study submitted by Ciba 
pursuant to the notice failed to 
demonstrate effectiveness of either the 
single-entity or the combination drugs 
containing adiphenine hydrochloride. 

No other person submitted data. 
Therefore, the temporary exemption 
granted by the November 11,1975 
notice, as it pertains to adiphenine 
hydrochloride alone and in combination 
with a sedative or minor tranquilizer, is 
hereby revoked; effective January 22, 
1980. 


This notice is issued under the Federal 
Food, Drug, and Cosmetic Act (sec. 502, 
505, 52 Stat. 1050-1053, as amended (21 
U.S.C. 352, 355)) and under authority 
delegated to the Commissioner of Food 
and Drugs (21 CFR 5.1). 

Dated: January 10,1980. 

William F. Randolph. 

Acting Associate Commissioner for 
Regulatory A ffairs. 

(FR Doc. 80-1910 Filed 1-21-80, 6.45 am) 

BILLING CODE 4110-00-M 


Office of Education 

National Advisory Council on Adult 
Education; Meeting 

agency: National Advisory Council on 
Adult Education. 

action: Notice of meeting. 

summary: This notice sets forth the 
schedule and proposed agenda of a 
forthcoming meeting of the Program 
Liaison Committee of the National 
Advisory Council on Adult Education. 
This notice also describes the functions 
of the Council. Notice of this meeting is 
required under the Federal Advisory 
Committee Act (Pub. L. 92-463, Sec 
10(a)(2)). 

DATE: February 21,1980,1:00 p.m. to 5:00 
p.m.; February 22,1980, 9:00 a.m. to 3:00 
p.m. 

address: National Advisory Council on 
Adult Education, 425 13th Street, N.W., 
Washington, D.C. 20004. 

FOR FURTHER INFORMATION CONTACT! 

Dr. Gary A. Eyre, Executive Director, 
National Advisory Council on Adult 
Education, 425 13th Street, N.W., 
Washington, D.C. 20004 (202/376-8892). 
SUPPLEMENTARY INFORMATION: The 
National Advisory Council on Adult 
Education is established under Section 
313 of the Adult Education Act (20 
U.S.C. 1201). The Council is directed to: 

Advise the Commissioner in the 
preparation of general regulations and with 
respect to policy matters arising in the 
administration of this title, including policies 
and procedures governing the approval of 
State plans under section 306 and policies to 
eliminate duplication, and to effectuate the 
coordination of programs under this title and 
other programs offering adult education 
activities and services. 

The Council shall review the 
administration and effectiveness of programs 
under this title, make recommendations with 
respect thereto, and make annual reports to 
the President of its findings and 
recommendations (including 
recommendations for changes in this title and 
other Federal laws relating to adult education 
activities and services). The President shall 
transmit each such report to the Congress 
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together with his comments and 
recommendations. 

The meeting of the Committee shall be 
open to the public. 

The proposed agenda includes: 

State Advisory Council Publication. 

Glossary/Organizational Publication. 
Organizational Relationship With Chief State 
School Officers. 

Committee Budget. 

Records shall be kept of all Council 
proceedings, and shall be available for 
public inspection at the Office of the 
National Advisory Council on Adult 
Education. 425 13th Street, N.W., Suite 
323, Washington, D.C. 20004. 

Signed at Washington. D.C. on January 15, 
1980. 

Gary A. Eyre, 

Executive Director, National Advisory 
Council on Adult Education. 

(FR Doc. 00-1969 Filed 1-21-80: 0:45 am] 

81 LUNG CODE 4110-02-41 


National Advisory Council on Adult 
Education; Meeting 

agency: National Advisory Council on 
Adult Education. 
action: Notice of meeting. 

summary: This notice sets forth the 
schedule and proposed agenda of a 
forthcoming meeting of the Program 
Effectiveness and Evaluation Committee 
of the National Advisory Council on 
Adult Education. This notice also 
describes the functions of the Council. 
Notice of this meeting is required under 
the Federal Advisory Committee Act 
(Pub. L. 92-463. Sec. 10(2)(2J). 

DATE: March 5-6,1980, 9:00 a.m. to 5:00 
p.m. 

address: National Advisory Council on 
Adult Education, 42513th Street NW., 
Suite 323, Washington. D.C. 

FOR FURTHER INFORMATION CONTACT: 

Dr. Gary A. Eyre. Executive Director, 
National Advisory Council on Adult 
Education, 425 13th St. NW., 

Washington. D.C. 20004 (202/376-8892). 
SUPPLEMENTARY INFORMATION: The 
National Advisory Council on Adult 
Education is established under Section 
313 of the Adult Education Act (20 
U.S.C. 1201). The Council is directed to: 

Advise the Commissioner in the 
preparation of general regulations and with 
respect to policy matters arising in the 
administration of this title, including policies 
and procedures governing the approval of 
State plans under section 306 and policies to 
eliminate duplication, and to effectuate the 
coordination of programs under this title and 
other programs offering adult education 
activities and services. 

The Council shall review the 
administration and effectiveness of programs 


under this title, make recommendations with 
respect thereto, and make annual reports to 
the President of its findings and 
recommendations (including 
recommendations for changes in this title and 
other Federal laws relating to adult education 
activities and services). The President shall 
transmit each such report to the Congress 
together with his comments and 
recommendations. 

The meeting of the Committee shall be 
open to the public. 

The proposed agenda includes: 

Adult Education Program Assessment 
Project. 

State Program and Financial Reporting 
System. 

Project on Americans in Transition. 
Conceptual Framework for Adult Learning 
Programs. 

Committee Budget. 

Records shall be kept of all Council 
proceedings, and shall be available for 
public inspection at the Office of the 
National Advisory Council on Adult 
Education, 425 13th St. NW., Suite 323, 
Washington, D.C. 20004. 

Signed at Washington, D.C. on January 15, 
1980. 

Gary A. Eyre, 

Executive Director, National Advisory 
Council on Adult Education. 

(FR Doc. 00-1970 PUed 1-21-00 8:45 am] 

BILLING CODE 4110-02-M 


National Advisory Council on Adult 
Education; Meeting 

agency: National Advisory Council on 
Adult Education. 
action: Notice of meeting. 

summary: This notice sets forth the 
schedule and proposed agenda of a 
forthcoming meeting of the Executive 
Committee of the National Advisory 
Council on Adult Education. This notice 
also describes the functions of the 
Council. Notice of this meeting is 
required under the Federal Advisory 
Committee Act (Pub. L 92-463, Sec. 
10(a)(2)). 

date: February 8.1980, 9:00 a.m. to 5:00 
p.m. 

address: Detroit Plaza Hotel, 
Renaissance Center, Detroit, Michigan. 
FOR FURTHER INFORMATION CONTACT: 
Dr. Gary A. Eyre, Executive Director, 
National Advisory Council on Adult 
Education, 425 13th Street, N.W., 
Washington, D.C. 20004 (202/376-8892). 
SUPPLEMENTARY INFORMATION: The 
National Advisory Council on Adult 
Education is established under Section 
313 of the Adult Education Act (20 
U.S.C. 1201). The Council is directed to: 

Advise the Commissioner in the 
preparation of general regulations and with 


respect to policy matters arising in t^e 
administration of this title, including policies 
and procedures governing the approval of 
State plans under section 306 and policies to 
eliminate duplication, and to effectuate the 
coordination of programs under this title and 
other programs offering adult education 
activities and services. 

The Council shall review the 
administration and effectiveness of programs 
under this title, make recommendations with 
respect thereto, and make annual reports to 
the President of its findings and 
recommendations (including 
recommendations for changes in this title and 
other Federal laws relating to adult education 
activities and services). The President shall 
transmit each such report to the Congress 
together with his comments and 
recommends tions. 

The meeting of the Committee shall be 
open to the public. 

The proposed agenda includes: 

NACAE Budget. 

Standing Committee Budgets. 

Committee Functions and Responsibilities. 
Committee Meetings. 

Program Visitations. 

Department of Education Organization. 

Cost Benefits of Adult Education. 

Records shall be kept of all Council 
proceedings, and shall be available for 
public inspection at the Office of the 
National Advisory Council on Adult 
Education, 425 13th Street, N.W., Suite 
323, Washington. D.C. 20004. 

Signed at Washington. D.C. on January 17, 
1980. 

Gary A Eyre, 

Executive Director. National Advisory 
Council on Adult Education. 

(FR Doc. 80-1971 Filed 1-21-00 0:45 am] 

BILUNG COOE 4110-02-M 


Public Health Service 

Health Resources Administration 

Special Project Grants; Application 
Announcement 

The Bureau of Health Manpower, 
Health Resources Administration, 
announces that competitive applications 
for Special Project Grants will be 
accepted from accredited schools of 
public health and other educational 
institutions under the authority of 
section 792(a) & (b) of the Public Health 
Service Act, as amended. Application 
materials are expected to be available 
on January 18.1980. 

Section 792(a) authorizes the 
Secretary to make grants to assist 
accredited schools of public health in 
meeting the costs of special projects to 
develop new programs or expand 
existing ones. Accredited schools of 
public health may apply for project 
grants in: 

(1) Biostatistics or epidemiology; 
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(2) Health administration, health 
planning, or health policy analysis and 
planning; 

(3) Environmental or occupational 
health; 

(4) Dietetics and nutrition; or 

(5) Maternal and child health. 

Section 792(b) authorizes the 

Secretary to make grants to assist other 
educational institutions in meeting the 
costs of special projects for graduate 
programs in: 

(1) Biostatistics or epidemiology; 

(2) Health administration, health 
planning, or health policy analysis and 
planning; 

(3) Environmental or occupational 
health; or 

(4) Dietetics and nutrition. 

Awards are limited to the listed 

programs. For FY 1980, in determining 
the priority for funding of approved 
competitive applications, additional 
preference will be accorded to projects 
in which the following are 
demonstrated: 

1. The provision of external degree 
programs designed to offer graduate 
level public health training in one or 
more of the listed programs for 
practitioners while they remain on the 
job. 

2. The development or expansion of 
curriculum components within one or 
more of the listed programs to provide 
content which specifically addresses the 
health problems and health service 
needs of minorities and disadvantaged 
persons. 

3. The development or expansion of 

curriculum components in 
administration, planning, and policy 
analysis within the following graduate 
programs: biostatistics or epidemiology, 
environmental or occupational health, 
dietetics and nutrition, maternal and 
child health. • 

“Minorities" means individuals whose 
race/ethnicity is classified as American 
Indian or Alaskan Native, Asian or 
Pacific Islander, Black or Hispanic. 
(OMB-Designations of race/ethnic 
categories found in Federal Register, 

Vol. 42, No. 64, April 4,1977, and 
implementing OMB Circular No. A-46 
Revised Transmittal Memorandum No. 

6. dated May 12,1977). 

“Disadvantaged persons" means an 
individual who (a) comes from an 
environment that has inhibited the 
individual from obtaining the 
knowledge, skills, and abilities required 
to enroll in and graduate from a 
graduate or specialized program in 
public health, or (b) comes from a family 
with an annual income below a level 
based on low income thresholds 
according to family size, published by 
the U.S. Bureau of the Census, adjusted 


annually for changes in the Consumer 
Price Index, and adjusted by the 
Secretary for use in all health manpower 
programs. 

The following income figures are to be 
used to determine what constitutes a 
low-income family for purposes of these 
Special Project grants for fiscal year 
1980: 

(Adjusted gross income for calendar year I960) 


Size of parents family 1 

Income level 1 

1. 

. $4,400 

2. . . . 

5,700 

3. 

6.600 


_ 8,700 

5. ...... . .. 

. . 10,200 

0 _ 

. 11.500 



'Includes onfy dependents listed on Federal 
Income tax returns. 

•Rounded to SI00. 


4. The development or expansion of 
curriculum components within existing 
health administration and planning 
programs for health service 
administrators and health planners who 
are preparing for employment in health 
maintenance organizations, extended 
care facilities, ambulatory care facilities, 
and health planning agencies. 

5. The development or expansion of 
programs structured to meet manpower 
needs in health services administration 
and planning which lead to regional 
educational opportunities for students 
residing in states which have a 
documented shortage of health service 
administrators and planners, as 
documented by the applicant. 

Applications which do not address 
these preferences will be reviewed and 
given full consideration for funding. 

Each preference which is met will 
enhance the competitive position of an 
approved applicant in determining the 
order of funding of approved 
applications. 

Requests for application materials and 
questions regarding grants policy should 
be directed to: Grants Management 
Officer, (D-04), Bureau of Health 
Manpower, Health Resources 
Administration, Center Building, Room 

4- 27, 3700 East-West Highway. 
Hyattsville, Maryland 20782, telephone: 
(301) 436-7360. 

Questions concerning the 
programmatic aspects of these grants 
should be directed to: Chief, Education 
Development Branch, Division of 
Associated Health Professions, Bureau 
of Health Manpower, Health Resources 
Administration, Center Building, Room 

5- 41, 3700 East-West Highway. 
Hyattsville, Maryland 20782, telephone: 
(301) 436-6800. 

To be considered for fiscal year 1980 
funding, applications must be received 
by the Grants Management Officer, 


Bureau of Health Manpower, at the 
address above no later than March 3, 
1980. Approximately $775,000 is 
expected to be available for these 
grants. 

Dated: January 17,1980. 

Henry A. Foley, Ph. D., 

Administrator, 

[FR Doc 80-2074 Filed 1-21-00:8:45 am) 

BILUNG CODE 4110-83-41 


DEPARTMENT OF THE INTERIOR 

Bureau of Land Management 
[AA-26223] 

Alaska; Proposed Withdrawal and 
Reservation of Lands; Correction 

January 14,1980. 

In FR Doc. 79-31552 appearing at 
pages 58970 and 58971 in the Federal 
Register of Friday, October 12,1979, the 
following changes should be made: 

1. On page 58971, the last line of the 
last paragraph which read 90 Stat. 7252 
is corrected to read 90 Stat. 2752. 

2. Immediately following the above 
correction, two paragraphs are added to 
read a9 follows: 

Effective on January 22,1980, the 
above-described lands shall be 
segregated from the operation of the 
public land laws, including the mining 
laws, to the extent that the withdrawal 
applied for, if and when effected, would 
prevent any form of disposal or 
appropriation under such laws. The 
segregative effect of this proposed 
withdrawal shall continue for a period 
of two years, unless sooner terminated 
by action of the Secretary of the Interior. 
Current administrative jurisdiction over 
the segregated lands will not be affected 
by the temporary segregation. If the 
withdrawal is approved, the segregation 
will continue for the duration of the 
withdrawal. 

All communications (except for public 
hearing requests) in connection with this 
proposed withdrawal should be 
addressed to the Chief, Branch of Lands 
and Minerals Operations, Bureau of 
Land Management, Department of the 
Interior. 701 C Street, Box 13, 

Anchorage, Alaska 99513. 

Robert E. Sorenson, 

Chief, Branch of Lands and Minerals 
Operations. 

(FR Doc 00-1006 Piled 1-21-80: 8:45 am) 

BILUNG CODE 4310-04-M 


Alaska State Office; Redelegation of 
Authority 

1. Pursuant to the authority contained 
in Part I, Section 1.1(a) of Bureau Order 
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No. 701 of July 23,1964, as amended, I 
hereby redelegate authority to take 
action as listed below: 

a. Chief, Branch of Lands and 
Minerals Operations, in the Division of 
Technical Services, authority to take 
action on the matters listed in Part Il-A. 

b. Chief, Minerals Section, in the 
Branch of Lands and Minerals 
Operations, Division of Technical 
Services, authority to take action on the 
following matters listed in Part II: 
Sections: 2.2(b), 2.2(c), 2.2(d), 2.3(a). 

2.3(c), 2.5(b), 2.5(c), 2.6 All. 

c. Chief. Lands Section, in the Branch 
of Lands and Minerals Operations, 
Division of Technical Services, authority 
to take action on the following matters 
listed in Part II: 

Sections: 2.2(b), 2.2(c). 2.2(d), 2.3(a), 

2.3(c), 2.9 All except (p) and (tj(7). 

d. Chief, State Selections Section, in 
the Branch of Lands and Minerals 
Operations, Division of Technical 
Services, authority to take action on the 
following matters listed in Part II: 
Sections: 2.2(b), 2.2(c). 2.2(d), 2.3(a). 

2.3(c), 2.9(p). 

e. Chief, Technical Information 
Section, in the Branch of Lands and 
Minerals Operations, Division of 
Technical Services, authority to take 
action on the following matters listed in 
Part II: 

Sections: 2.2(c), 2.4(a)(4), 2.6(k), 2.9(e). 

The authority in Section 2.9(e) is 
limited to the receiving of final proof 
testimony and administering oaths 
pertaining to Alaska homesteads. 

2. The Chiefs. Division of Technical 
Services, and Branch of Lands and 
Minerals Operations, may in their 
discretion personally exercise any 
authority hereby delegated. 

3. The Chief. Branch of Lands and 
Minerals Operations, may, by written 
order, designate any qualified employee 
of the Branch to perform the functions of 
the position. Such order will be 
approved by the Chief, Division of 
Technical Services. Each employee who 
serves in such capacity shall prepare a 
memorandum showing the date and 
hour of the commencement and 
termination of each period of service in 
that capacity. 

4. The Chiefs, Minerals Section, Lands 
Section, State Selections Section and 
Technical Information Section may, by 
written order, designate any qualified 
employee of the Section to perform the 
functions of their position in their 
absence. Such order will be approved by 
the Chief, Branch of Lands and minerals 
Operations. Such employee who serves 
in such capacity shall prepare a 
memorandum showing the date and 


hour of the commencement and 
termination of each period of service in 
that capacity. 

5. Effective date. This redelegation of 
authority will become effective on 
January 1,1980. 

6. The following previously published 
redelegation of authority is hereby 
canceled: 

a. Approved October 31,1975 (40 F.R. 
52069). 

Curtis V. McVee, 

State Director. 

IFR Doc. 00-1907 Filed 1-21-80: 8:45 a<n| 

BILLING CODE 4310-84-U 


Upper Missouri National Wild and 
Scenic River, Mont.; Boundary, 
Classification and Management Plan 

The following is a summary of a plan 
for the development operation and 
management of that segment of the 
Missouri River to be administered by the 
Secretary of the Interior through the 
Bureau of Land Management (BLM) as 
provided for in Title II, Pub. L. 94-486. 

The segment, 149 miles in length, 
extends from Fort Benton, Montana, 
downstream to the Fred Robinson 
Bridge where U.S. Highway 191 crosses 
the Missouri River. The plan, as required 
pursuant to section 202, Pub. L 94-486 
and Section 3(b). Pub. L. 90-452, includes 
detailed boundaries, classification of the 
river segment, and the proposed 
development and management of the 
segment in accordance with the river 
classification. 

The plan is available for public review 
and comment at the following BLM 
Offices: 

Bureau of Land Management. Division of 
Recreation and Cultural Resources, Interior 
Building, 18th and C Streets NW., 
Washington, D.C. 20240. 

Bureau of Land Management. Montana State 
Office, Granite Tower, 222 N. 32nd Street, 
Billings, Montana 59107, Office Hours: 8 
a.m.-4:30 p.m. 

Bureau of Land Management. Lewiston 
District Office, Bank Electric Building, 
Lewiston. Montana 59457, Office Hours: 

7:45 a.m.-4:30 p.m. 

The boundaries, classifications, and 
development plans shall take effect in 
accordance with section 3(b) of the Act 
of October 2,1968. 

January 15.1980. 

Ed Hastey, 

* Associate Director. 

Introduction 

The National Wild and Scenic Rivers 
Act, Pub. L. 90-542. was enacted • 
October 2,1968. In passing this 
important legislation, Congress stated 
that: 


“It is hereby declared to be the policy of the 
United States that certain selected rivers of 
the Nation, which with their immediate 
environments, possess outstandingly 
remarkable scenic, recreational, geological, 
fish and wildlife, historic, cultural, or other 
similar values, shall be preserved in free- 
flowing condition, and that they and their 
immediate environment shall be protected for 
the benefit and enjoyment of present and 
future generations. The Congress declares 
that the established national policy of dam 
and other construction at appropriate 
sections of the rivers of the United States 
needs to be complemented by a policy that 
would preserve other selected rivers or 
sections thereof in their free-flowing 
condition to protect the water quality of Such 
rivers and to fulfill other vital national 
conservation purposes.” 

The National Wild and Scenic Rivers 
Act, as amended October 12,1976, by 
Pub. L. 94-486, 90 Stat. 2327, 
incorporated the 149 mile segment of the 
upper Missouri River from Fort Benton 
downstream to the Fred Robinson 
Bridge (U.S. Highway 191 crossing) 
within the National Wild and Scenic 
River System. 

The Upper Missouri National Wild 
and Scenic River is somewhat unique in 
that it is to be administered under the 
provisions of the National Wild and 
Scenic Rivers Act as well as principles 
of multiple use and sustained yield as 
incorporated in the Taylor Grazing Act 
(48 Stat. 1269 as amended) and the 
Amendment to the Wild and Scenic 
Rivers Act, Pub. L 94-486, section 
203(a). 

Boundary Designation 

Boundaries of the Upper Missouri 
Wild and Scenic River were established 
in conformance with: Pub. L 94-486 
after survey; aerial and ground 
reconnaissance; reference to previously 
proposed boundary maps; and 
consultation with interested agencies, 
groups and citizens. 

The boundary is generally designated 
to be the Missouri River and its bed 
from Fort Benton to Coal Banks Landing 
and within the Charles M. Russell 
National Wildlife Range. This boundary 
includes the area between the mean 
high water marks, including islands and 
areas of associated riparian vegetation. 
Ownership of navigable waters and 
underlying lands was passed to the 
State in the Statehood Act of 1889. 
Specific deviations within these 
stretches of the river would accrue 
through identification of needed access, 
campgrounds, and cultural resource 
sites which would be identified in final 
activity management plans. 

The remaining designated portion of 
the Missouri River i9 generally bounded 
by the tops of the steep slopes and 
bluffs, in conformance with rim-to-rim 
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protection concept stated in section 203 
of Pub. L. 94-486 Rim-to-rim includes the 
Missouri River, flood plain, and slopes 
visible from the Missouri River, which 
reach to the crest or horizon formed by 
the general level of the plains. 

Classification 

Three potential classifications are 
cited in the Wild and Scenic Rivers Act, 
section 2(b): 

Wild—Those rivers or sections of rivers that 
are free of impoundments and generally 
inaccessible except by trail, with 
watersheds or shorelines essentially 
primitive and waters unpolluted. These 
represent vestiges of primiUve America. 
Scenic—Those rivers or sections of rivers 
that are free of impoundments, with 
shorelines or watersheds still largely 
primitive and undeveloped but accessible 
in places by roads. Recreational—Those 
rivers or sections of rivers that are readily 
accessible by road or railroad, that may 
have some development along their 
shorelines, and that may have undergone 
some impoundment or diversion in the 
past. 

The Upper Missouri River contains all 
three of the classifications listed in 
section 2(b) of the Wild and Scenic 
Rivers Act. A classification of the 
Missouri River is as follows: 

Segment, Length and Reclassification 

Fort Benton to Ebersole Bottom, 52 miles. 
Recreational. 

Ebersole Bottom to Deadman Rapids. 33 
miles. Wild. 

Deadman Rapids to Holmes Rapids, 7 miles, 
Recreational. 

Holmes Rapids to Leslie Point,7 miles, Wild. 
Leslie Point to Magdall Homestead. 5 miles. 
Scenic. 

Magdall Homestead to Cow Island. 24 miles. 
Wild. 

Cow Islands to Fred Robinson Bridge. 21 
miles. Scenic. 

Coordination 

In August, 1977, a public meeting was 
held in Lewistown. Montana, to discuss 
a conceptual plan prepared by the 
Bureau. Forty written comments from 
individuals responding to the conceptual 
plan were also received and considered 
by BLM. 

Consultation and coordination with 
other units of government, private, and 
public interests, were solicited in the 
preparation of the detailed management 
plan. These entities included: 

Heritage Conservation and Recreation 
Service, 

National Park Service, 

U S. Coast Guard. 

U.S. Fish and Wildlife Service. 

U S. Army Corps of Engineers. 

Environmental Protection Agency, 

Montana Fish and Game Department. 

Montana Water Quality Bureau, 

Montana Department of Natural Resources, 


Montana Historical Society, 

Montana Land Department, 

Montana Department of Highways, 

The County Commissioners of: Fergus, 

Chouteau, Blaine and Phillips Counties. 

Public meetings sponsored by the 
Bureau to solicit response to the detailed 
plan were conducted in the following 
Montana communities: 

Lewistown 

Havre 

Fort Benton 

Glasgow 

Helena 

Great Falls 

Billings 

Missoula 

Bozeman 

Description 

Fort Benton to Ebersole Bottom — 
Recreational Segment 

Most of the man-made features 
readily seen from the Missouri River are 
located in this 52 mile Fort Benton to 
Ebersole Bottom segment. The 
Burlington Northern Railroad parallels 
much of this stretch and several roads 
lead to or run parallel to the Missouri 
River. Cultivated fields frequently 
extend from the Missouri River banks to 
the base of the bluffs. Cottonwood 
groves are scattered along the banks 
and on the numerous river islands. A 
campground and launch ramp operated 
by the Montana Department of Fish and 
Game is located at Coal Banks Landing. 
The bridge at Fort Benton and the ferries 
at Loma and Virgelle provide the only 
river crossings in this stretch of the 
Missouri River. Most of the lands in this 
segment are in private ownership. 

Ebersole Bottom to Deadman Rapids — 
Wild Segment 

The spectacular white rocks section of 
the Missouri River begins at Ebersole 
Bottom and extends to Deadman 
Rapids, approximately four miles above 
the Judith River junction. 

Although some cliff formations are at 
the water’s edge, most of the 
outstanding scenic and geologic features 
are located in the adjacent breaks. 

These, in turn, frequently open into 
highly scenic side canyons with white 
sandstone walls. 

In this 33 mile segment, few buildings 
can be observed from the Missouri 
River. Two are sites of seasonal ranch 
headquarters. A road to one ranch and a 
few jeep trails wind their way down to 
the Missouri River. These jeep trails are 
seldom used and offer little, if any 
distraction to the visitor. The Missouri 
River still remains generally 
inaccessible, essentially primitive, and 
in its natural state. 


Deadman Rapids to Holmes Rapids — 
Recreational Segment 

Much of the segment from Deadman 
Rapids to Holmes Rapids is included in 
the Judith Landing Historic District, a 
9.555 acre component of the National 
Register of Historic Places. The historic 
PN Ranch headquarters is located here. 
This seven mile segment is a transition 
area between the white rocks and the 
Missouri badlands. The hills are farther 
back from the Missouri River and create 
a broad plain which dominates this 
segment. The Lohse (PN) Ferry serves as 
the only river crossing in the 50 miles 
downstream from the Virgelle Ferry. The 
Lohse (PN) Ferry, operator buildings, 
and approach roads are the primary 
intrusions seen from the Missouri River. 
Several ranch headquarters and 
associated buildings are located in the 
vicinity of the Judith River junction. 
These buildings are partially obscurred 
from the Missouri River by cottonwood 
groves and the river banks. A recreation 
area and Fishing access site are located 
on the north bank of the Missouri River 
near the ferry approach road. This site is 
maintained by the Montana Fish and 
Game Department. Most of the land in 
this segment is in private ownership. 

The Lohse (PN) Ferry site has long 
been suggested as a possible bridge 
crossing by central Montana residents. 
Recreational classification of this 
segment of the Missouri River would not 
preclude such construction. 

Holmes Rapids to Leslie Point—Wild 
Segment 

The heavily eroded and generally 
barren badlands from Holmes Rapids to 
Leslie Point cannot be entered except by 
the Missouri River or horseback. The 
massive, rugged bluffs project an aura of 
stark isolation. The abandoned 
homesteads in the area accentuate the 
traveler’s feeling of remoteness and 
appreciation for the struggles of earlier 
times. Several cottonwood groves 
provide campsites. The lands in this 
segment are largely in public ownership. 

Leslie Point to Magdall Homestead — 
Scenic Segment 

The land character of the segment 
from Leslie Point to Magdall Homestead 
is nearly the same as the Holmes Rapids 
to Leslie Point segment described above. 
Different features include active farm 
and ranch operations, developed county 
access roads and the McClelland 
(Stafford) Ferry which connects these 
north and south access roads. The 
limited flatter bottom lands are in 
private ownership and the more 
extensive rugged bluffs are in public 
ownership. 
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Magdall Homestead to Cow Island- 
Wild Segment 

The massive, rugged, and generally 
barren badlands continue through the 
Magdall Homestead to Cow Island 
segment. A few cottonwood groves, 
sparse grass and brush, and some 
scattered confiers are found. Two 
isolated old homesteads lend to the 
feeling of solitude in this largely 
federally owned segment. 

Cow Island to Fred Robinson Bridge — 
Scenic Segment 

All but a few acres of this 21-mile 
stretch from Cow Island to Fred 
Robinson Bridge are federally owned. 
The badlands open into broad and open 
country with scenic views extending 
beyond previous segments. The former 
barrenness dissolves into flood plain 
cottonwood groves with coniferous trees 
on the adjacent hillsides and breaks. 
Some of the bottom lands show 
evidence of former or present ranching 
operations and irrigated crops. 

The abandoned Power Plant Ferry site 
is located a few miles below Cow 
Island Further downstream the James 
Kipp State Recreation Area is located at 
the Fred Robinson Bridge. About half of 
this segment is within the Charles M. 
Russell National Wildlif Range; 
therefore, wildlife is more often seen 
here than in any other section of the 
Missouri River. 

Management Objectives and Policies 

The Wild and Scenic Rivers Act, 
section 10(a), states that: 

Each component of the national wild and 
scenic rivers system shall be administered in 
such manner a9 to protect and enhance the 
values which caused it to be included in said 
system without, insofar as is consistent 
therewith, limiting other uses that do not 
substantially interfere with public use and 
enjoyment of these values. In such 
administration primary emphasis shall be 
given to protecting its esthetic, scenic, 
historic, archeologic and scientific features. 

The management policy stated above 
has been further expanded, clarified, 
and. in some instances, modified by the 
amendment to the Wild and Scenic 
Rivers Act in Pub. L. 94-^86. The 
sections of the amendment dealing with 
boundaries and multiple use 
management require that special care be 
given to the development of mnagement 
policies which meet both Wild and 
scenic River and Multiple Use 
objectives. The amendment provides 
that Upper Missouri Wild and Scenic 
River management include: a bridge, 
irrigation and pumping facilities, 
agriculture, grazing, mining and mineral 
leasing, rights-of-way, and other 
activities. But such management must be 


consistent with Wild and Scenic River 
values. 

Management of the Missouri River 
must be designed according to specific 
river segments because of unique 
characteristics or use objectives. Certain 
general management objectives do 
apply to the Missouri River as a whole. 

General Management Objectives 

Recreation Resources 

The primary recreation use season is 
determined to be that period extending 
from the weekend before Memorial Day 
through the weekend following Labor 
Day. Management of recreational use 
will be confined to this period until a 
clear need for extension develops. 

Because the long term and continuing 
impact of human use on the river and its 
environment is not fully understood, a 
system of periodic evaluation and 
monitoring will be conducted by BLM in 
order to develop criteria to insure a 
quality recreational experience. 

Determine visitor use capacity by 
river segment, based on recreation 
standards for spatial distancing, average 
group sizes and available campsites. 

Provide or maintain limited access for 
camping, hunting, and fishing as well as 
sanitation facilities to meet public 
health needs and to prevent site 
deterioration and water pollution. 

Provide for visitor health and safety at 
levels appropriate to the risks normally 
expected when engaged in recreational 
activities on the Missouri River. Attempt 
to eliminate or reduce hazards on or 
over the Missouri River. 

Inform visitors of historical aspects, 
recreational values and safety 
precautions needed to fully enjoy and 
protect the Missouri River. 

Implement a visitor use permit system 
to begin long term administration and 
control of visitor numbers. 

Encourage operation of all 
recreational sites now administered by 
the Montana Fish and Game 
Department. 

Promulgate rules for use of motorized 
vehicles, boats and aircraft as needed to 
meet the objectives of this plan. Manage 
outfitter and guide services to meet 
public needs in keeping with carrying 
capacities. 

Maintain or improve water quality at 
federal recreation sites to meet state 
and federal standards for drinking 
water. 

Minimize noise pollution in zones 
valued for solitude. 

Negotiate for fee simple title to lands 
which contain recretional or cultural 
values which would be best protected 
and enhanced by acquisition. 


Acquire scenic and site easements on 
privately owned properties which are 
needed for overnight campsites and for 
protection of historic, cultural and 
scenic values. 

Develop interpretive programs that 
enhance the understanding, 
appreciation, and enjoyment of the 
various resources, user reguations. and 
resource uses of the river management 
area. 

Permit hunting and Fishing in 
accordance with state laws and 
regulations, except in designated zones 
and at specific periods when no hunting 
will be permitted for reasons of public 
safety and administration. 

Provide potable drinking water 
sources at desirable locations. 

Promulgate visitor use rules needed to 
achieve the objectives stated above and 
provide for their dissemination, 
understanding, and enforcement. 

Cultural Resources 

Maintain an on-going inventory of all 
lands within the river management 
corridor to identify, evaluate and plan 
for the protection of prehistoric and 
historic cultural resources. 

Provide for the preservation, 
protection, and enhancement of 
historical and archeological sites in 
compliance with federal laws and 
policies. 

Prepare a narrative history of human 
use of lands within the Missouri River 
management area. 

Provide interpretation of historic and 
archeological «ites for visitor enjoyment. 
Acquisition of limited, privately owned 
lands may be required to accomplish 
this objective. Suitable sites will be 
nominated to the National Register of 
Historic Places. 

Maintain data and artifacts for future 
research and use. 

Natural History 

Conduct a natural history resource 
inventory to identify examples of rare, 
unique, or otherwise outstanding biotic 
or geologic values. 

Preserve the geological and 
paleontological resource in its present 
pristine condition. 

Protect threatened and endangered 
species of flora and fauna. 

Permit natural processes to proceed 
with minimal human interference. 

Visual Resources 

Protect and maintain existing 
primitive and natural characteristics of 
the visual resource. Acquire lands or 
interest in lands necessary to carry out 
this objective. 

Reduce the impact of existing and 
future man-made intrusions on the 
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visual resource in accordance with the 
Wild and Scenic Rivers Act. 

Minerals 

Inventory mineral resources and 
mining claims for management planning. 

Allow development and use of 
mineral resources (as provided in the 
Act) in such a manner as to prevent 
degradation of the aesthetic, prehistoric, 
historic, geologic, and primitive features 
of the area. Needed actions may include 
mining claim validity determinations, 
scenic easements, and cooperation with 
the State of Montana in assuring that 
private mining meets the objectives of 
this plan. Surface coal mining is 
prohibited in this area by the Strip 
Mining Act of 1977. The removal of 
gravel or other streambed materials will 
be permitted only in accordance with 
existing authorities and where it is 
determined that such removal will pot 
have a harmful effect upon water quality 
or fisheries potential. 

Range 

Manage grazing of public lands in a 
manner which maintains or improves 
forage production, maintains or 
enhances riparian vegetation, wildlife 
habitat, watershed and scenic values, 
and minimizes conflict between 
livestock and recreationists. 

Construct livestock management 
facilities such as fences and water 
sources to comply with scenic 
restrictions appropriate to the 
classification of the wild and scenic 
river segment. A few facilities such as 
fences or corrals on private lands will 
be subject to the terms and conditions of 
scenic easements. 

Exclude livestock from high visitor 
use areas, such as campsites, through 
fencing or changes in use seasons. 

Forest Management 

Dedicate the forest and woodland 
resource to the maintenance of the 
scenic character of the Missouri River. 
Cutting of timber would be allowed only 
to prevent spread of disease or insect 
infestations or to clean up burned areas. 

Cottonwood groves will require 
protection and enhancement for their 
recreational values. Livestock may be 
excluded from some small selected 
tracts of public lands which are 
determined to be suitable for 
cottonwood enhancement. A variety of 
experimental methods of cottonwood 
reforestation should be attempted. 

Watershed 

Mange all resource uses to prevent 
watershed or water quality 
deterioration. 


Soil stabilization will be encouraged 
in high use areas adjacent to the river. 
Native plant species should be used in 
all areas where seeding or planting is 
required. Special management 
protection measures will be needed for 
areas of unique biological value. 

Wildlife 

Cooperate with the State of Montana 
in maintaining wildlife populations and 
enhancing sport fishing and hunting 
through maintenance and enhancement 
of habitat. 

Inventory and develop habitat 
management plans for threatened or 
endangered wildlife species in 
accordance with approved recovery 
plans. 

Study the potential for the re- 
introduction of bighorn sheep on public 
lands in the breaks and white rocks 
segments of the Missouri River. 

Give equal consideration in habitat 
management for fish and wildlife for 
both nongame and game' species. 

Land Acquisition and Use Controls 

Give priority in fund expenditure to 
the acquisition and development of 
administrative sites, historic or cultural 
sites, campsites, and unique features. 

Develop cooperative agreements with 
local units of government to apply 
zoning controls on sensitive lands 
adjacent to the river. 

Establish a system for monitoring the 
chemical, biological, and physical 
properties of the river and its resources 
to prevent or mitigate adverse 
developments which may occur in the 
management corridor. 

Scenic easements or other easements 
will be obtained as are reasonably 
necessary to carry out the management 
plan. Where mutually agreeable with the 
landowner, acquisition of non-federal 
lands may occur by fee purchase, 
donation, or exchange. 

Review powersite classifications on a 
site specific basis through procedures 
outlined in the Federal Land Policy and 
Management Act (Pub. L. 94-579). 

Revoke water reserve and stock 
driveway withdrawals found 
incompatible with purposes of the wild 
and scenic Missouri River. 

Applications for new utility rights-of- 
way may be approved where they are 
consistent with maintaining wild and 
scenic river values. 

Examine all existing utility lines to 
determine if their present locations and 
visual aspects are compatible with the 
river management prescriptions. The 
long range goal is to place aesthetically 
unpleasing overhead lines underground 
or to channel them into corridors, 
subject to existing rights. 


Eliminate trespass through 
appropriate legal means. 

A cadastral survey will be made of all 
lands in the management area, and 
boundary markers will be placed for 
ready identification. 

Consider issuing right-of-way grants 
through, over, and under lands in 
Federal ownership. In order to assure 
maintenance of present agricultural 
uses, such as grants shall be compatible 
with classification standards and 
controls of the river segments. Subject to 
valid existing rights, close all roads and 
trails which conflict with management 
objectives. 

Water 

Conduct studies to determine water 
flow needs to maintain water quality, 
maintenance and enhancement of 
riparian habitat and a quality 
recreational environment. 

Develop maps which delineate the 100 
year floodplain where proposed 
developments are likely to occur. Such 
maps will be used for planning and 
zoning purposes in conjunction with 
local entities to protect wild and scenic 
river values. 

Fire Management 

Provide for suppression of wildfire in 
a manner consistent with maintaining 
the wild, scenic or recreation character 
of the river segments, and prevent fire 
escape onto private lands. Rehabilitate 
burned areas as needed to reduce 
erosion conditions and maintain scenic 
values. 

Lands Included Within the Designated 
Boundary of the Upper Missouri Wild and 
Scenic River 

T. 26 N.. R. 12 E.. P.M.M.; 

Secs. 1, 2. 3, 4: All, 

Sec. 5. SW 
Sec. 6. SEW 
Sec. 7. NEV^*. 

Sec. 8. NW 
Sec. 9, NWV4, 

Sec. 10. NHNEW 

Sec. 11. NEW NttNWW NKSEV*. 

Secs. 12,13: All. 

Sec. 24.Ey 2 , EttWW 
Sec. 25, EW EVfcWW 
Sec. 36. E W 

T. 27 N„ R. 12 E„ P.M.M.; 

Sec. 20, SV*NEy4, SEy4NWy4, E^SWy4, 

se^a. 

Sec. 33, SWSEW 
Sec. 34. sy 2 swy4. 

Sec. 35. EW EVfeWW 
T. 23 N., R. 13 E., P.M.M.; 

Sec. 3. NW»/4NWy4. 

Sec. 4. NWNE%. 

T. 24 N.. R. 13 E.. P.M.M,; 

Secs. 3. 4: All, 

Sec. 8. swv4Nwy4, Nytsw’w SEy 4 Swy 4 , 
SVfcSEW 
g ec Q y\ll 

Sec! 10. N'/4. SWy.. WMiSEV,. 

Sec. 15, WV4. 

Sec. 16. All. 
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Sec. 17. NEV4.E‘4NW*/4. 

Sec. 2 i.NVfc.NViSWV 4 .SEy 4 . 

Secs. 22. 23. 24, 25: All. 

Sec. 26. NV 2 , NVfcSVfc. SWViSWVfc. 

Sec. 27. All. 

Sec. 2a EVfc 
Sec. 33. EVfc 

Sec. 34. NVfcNEW, WVfc. 

Sec. 35. NWWNWV 4 . 

Sec. 3aNVfc. SEW. 

T. 25 N.. R. 13 E.. 

Sec. 4. WVfcNWW.SVfc. 

Sec. 5. All. 

Sec. 6. EWEVfc. NWWNEW. NEV4NWy4, 
Sec. 7. NEV4NEV4. 

Secs. 8. 9: All, 

Sec. 10. WVfcSWy4; 

Secs. 14. 15.16: All. 

Sec. 17. EVfcEVfc 

Sec. 20. Ey*EVfc. SWWSEW. 

Sec. 21. All. 

Sec. 22, NVfcNE 1 /!. WVfc, 

Sec. 27. W Vfc, 

Sec. 28. All. 

Sec. 29 NEW. NEWSWW, NWSEW, 
SEy4SEy4, 

Sec. 31. NEWNEW, SWNEW. NWSEW. 
Sec. 32. NEWNEy*. SWNW. NWy4NWV4, 
nwsww. SEy4Swy4. se*/4. 

Sec. 33, All, 

Sec. 34. WVfc. 

T. 26 N.. R. 13 E.. 

Sec. 7. SWSWW, 

Sec. 18. WVfc. 

Sec. 19, WVfc. NWWSEW, SWSEW, 

Sec. 29, SW‘/4. 

Secs. 30, 31 All. 

Sec. 32. SVfcNEW. WVfc. SEV4. 

T. 23 N., R. 14 E., P.M.M.: 

Sec. 1. NEViNEVi, Sy^NEy^ NWW, SW. 
Sec. 2. NEW. NE’ANWW. Sy 2 NWW. SVfc. 
Sec. 3. WVfc, SEW, 

Sec. 4. All. 

Sec. 5. NW.NWSy a . 

Sec. a NEV4. 

Sec. 9. EVfc, EWWW. NWWNWW, 

Secs 10,11.12.13: All. 

Sec. 14. N Vfc. SEV4. 

Sec. 15, N Vfc. 

Sec. 10. NEV 4 , 

Sec. 23. NWNEW. SEWNEW, NEWSEV4, 
Sec. 24. All 
Sec. 25, N Vfc. 

T. 24 N.. R. 14 E.. P.M.M.: 

Sec. 19: Lots 3-0.13-18, 

Sec. 29. S'/fcSE l /4. 

Sec. 30 Lots 3-8.11-20. SEW, 

Sec. 31. 32: All 

Sec. 33. NWWNWW. SWNWW. SWW. 
Sec. 35. SEyiSWy4. 

T. 22 N.. R. 15 E.. P.M.M.: 

Secs. 1. 2. 3. 4, 5: All. 

Sec. 6. Lots 1-5. 11-13. 22, SVfcNE'A. SEW. 
Sec. 9. NVfc, NWSW. 

Sea 10. NVfc. NVfcSVfc. 

Sec. 11. NVfc, NWSW. SWSEW. 

Sec. 12. All. 

T. 23 N.. R. 15 E.. P.M.M.; 

Sec. 7, Lots 13-18. 

Sec. 18. Lots 1-20. 

Sec. 19. Lots 1-20. SEW. 

Sec. 25, SEWNEW. NEWSEW. SVfcSVfc, 
Sec. 27. SWWSWW. 

Sec. 28. SVfcSVfc, 
gee. 29. SVfcSVfc, 

Secs. 30, 31.32. 33: All. 

Sec. 34, SWWNEW, WVfeNWW. 

SEWNWW.SVfc, 

Sec. 35. SW 
Sec. 36. All. 

T. 22 N.. R. 16 E.. P.M.M.: 

Sec. 4. WWWW. 

Secs. 5, 6: All. 


Sea 7. NVfc. SWW, NVfcSBW. SWWSEW. 
Sec. 8. NWW. NWWSWW. 

T. 23 N., R. 16 E.. P.M.M.; 

Sec. 22. EVfcSWW, SEW. 

Sec. 23. SVfc, 

Sec. 24. SVfc, 

Secs. 25. 26, 27. 2a 29. 30. 31, 32. 33, 34. 35. 
36: All. 

T. 22 N.. R. 17 E.. P.M.M.: 

Sec. 1: NVfc. 

T. 23 N.. R. 17 E., P.M.M.; 

Sec. 19. Lots 11.12.15-18. EVfc. 

Secs. 20. 21. 22. 23. 24. 25. 26. 27. 2a 29. 30: 
All. 

Sec. 31. Lots 1-12. NEW. NWSEW. 

Sec. 32. NVfc. NVfcSWW. NWV 4 SEW. 

Sec. 33. NWNEW, SWWNEW, NWW. 

Sec. 34. NEW.NWNWW, 

Sec. 35. NVfc, 

Sec. 36. All. 

T. 22 N.. R. 18 E.. P.M.M.: 

Sec. 2. WVfc NWW. 

Sec. 3, N W. 

Sec. 4, N Vfc. 

Sec. 5, NVfc. 

Sec. 6. NVfc. 

T. 23 N.. R. 18 E.. P.M.M.; 

Sec. 11. SEW SEW. 

Sec. 12. SVfcSVfc, 

Sec. 13. AH. 

Sec. 14. EVfcEya. SVaSWW. SWWSEW. 

Sec. 15. SVfcSVfc. 

Secs. 22, 23. 24. 25, 26. 27: All. 

Sec. 28. NEW, NEWNWW, SWNWW. SVfc, 
Sec. 29, SVfcNVfc, SVfc. 

Sec. 30. SVfcNEW. NWW. S‘/ 2 . 

Secs. 31. 32. 33. 34: All. 

Sec. 35, NyaNVfc. SWWNWW. WV 2 SWW. 
T. 23 N., R. 19 E„ P.M.M.: 

Secs. 1. 2. 3, 4: All. 

Sec. 5. SEWNEW. NEWSEW. SVfcSEW. 
Sec. 7. S'/fcSVa, 

Sec. 8. EVfc, SVfcSWW. 

Secs. 9,10: All. 

Sec. 11. NVfc, 

Sec. 12, All. 

Sec. 13. NWNW. 

Sec. 15, NVfc, 

Secs. 16. 17.18. 19: All. 

Sec. 20, NVfc, SWW. NVfcSEW. SWWSEW. 
Sec. 21, NVfc, NWSW. 

Sec. 29. WWNEW. NWW. 

Sec. 30. NVfc. 

T. 24 N.. R. 19 E., P.M.M.; 

Sec. 33. SVfcNya. SVfc, 

Secs. 34. 35. 36: All. 

T.23 N.. R. 20 R, P.M.M.; 

Secs. 1. 2: All. 

Sec. 3. NEWNEW, SWNya. SVfc. 

Sea 4. SWNW, SVfc, 

Sec. 5. NWWNEV 4 , SWNEW, NWW, SVfc, 
Secs. 6. 7. 8. 9.10.11: All. 

Sea 12, NVfc. SWW, Ny 2 SEW, 

Sea 14, NVfc, 

Sec. 15. NVfc. 

Sec. 16, All. 

Sec. 17. NVfc, 

Sec. t8, NVfc. 

T. 24 N., R. 20 E., P.M.M.; 

Sec. 31. WW. SWSEW. 

Sea 32, SWSWW. SWWSEW. 

Sec. 34. EWSEW. 

Sec. 35. SVfc, 

Sec. 36. All. 

T. 23 N.. R. 21 E.. P.M.M.: 

Sea 1. All. 

Sea 2, NVfc, NVfcSVfc, 

Sec. 3. NVfc. SWW, NVfcSEW. SWWSEW. 
Secs. 4. 5. 6: All, 

Sea 7. NVfc. NVfcSVfc, 

Sec. 8, NVfc. N l /fcSVfc, 

Sea 9. NVfc. NVfcSVfc, 

Sec. 10. NWW NEW, N l / 2 NWW. 


Sec. 12. EVfc. 

Sea 13, EVfc, 

Sec. 24, EVfc, 

Sec. 25. Ey 2 , 

Sec. 30, NWNEW. 

T. 24 N.. R. 21 E.. P.M.M.; 

Sec. 25. SWW. 

Sec. 26. S Vfc, 

Sec. 27 SVfc, 

Sea 28. S Vfc. 

Secs. 30. 31, 32, 33. 34. 35: AIL 
Sec. 36. SVfcNEW. WVfc, SEW. 

T. 22 N.. R. 22 E.. P.M.M.; 

Secs. 1, 2: All, 

Sec. 3, EVfc. 

Sec. 12. NEW. EWNWW, NEWSWW, 
NVfcSEW. 

T. 23 N.. R. 22 E.. P.M.M.; 

Sec. 4. WVfc, 

Secs. 5. 0. 7, 8: AIL 
Sec. 9. WVfc. 

Sec. 16. WVfc. 

Secs. 17.18,19, 20. 21. 22. 23: All, 

Sec. 24. SWW. 

Secs. 25, 26. 27. 28. 29. 30: All, 

Sec. 31. NVfc, NVfcSVfc, 

Sec. 32, NVfcNEW. SWWNEW. NWW. 

NVfcSWW. NWWSEW 
Sec. 33. NVfc NVfc, 

Sec. 34. NVfc, NVfcSWW, SEW. 

Secs. 35, 36: All. 

T. 24 N.. R. 22 E.. P.M.M.; 

Sec. 31. SWNya, Sy 2 . 

Sec. 32. SWNW. Sy 2 , 

Sec. 33, SVfcNWW, SWW. 

T. 23 N., R. 23 E„ P.M.M.; 

Sec. 28. SWWNWW. WVfcSWW, 

Sec. 29, SVfcNVfc, SW. 

Sec. 30, Sy 2 NVfc, SVfc, 

Secs. 31, 32: All. 

Sec. 33. WVfcWVfc. 

[FR Doc. 80-1890 Filed 1-21-80: 8 45 am| 

BILLING CODE 4310-04-M 


Fish and Wildlife Service 

Endangered Species Permit; Receipt 
of Applications 

The applicants listed below wish to be 
authorized to conduct the specified 
activity with the indicated Endangered 
Species: Applicant: New York 
Zoological Society, PRT 2-6227, Bronx 
Zoo, Bronx, New York 10460. 

The applicant requests a permit to 
import in the course of foreign 
commerce three Eld’s brow-antlered 
deer [Cervus eldi thiamin), one male 
from the East Berlin Zoo and two 
females from the Rangoon (Burma) Zoo. 
for enhancement of propagation and 
survival: Applicant: Minnesota 
Zoological Garden, PRT 2-6230, Apple 
Valley. Minnesota 55124. 

The applicant requests a permit to 
import in the course of foreign 
commerce two clouded leopards 
(Neofelis nebu/osaj and one Malayan 
tapir (Tapirus indicus) from Aalborg 
Zoo. Aalborg. Denmark for 
enhancement of propagation and 
survival. 

Humane care and treatment during 
transport, if applicable, has been 
indicated by the applicant. 
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Documents and other information 
submitted with these applications are 
available to the public during normal 
business hours in Room 601,1000 N. 
Glebe Road, Arlington, Virginia, or by 
writing to the Director, U.S. Fish & 
Wildlife Service, WPO, Washington, 

D.C. 20240. 

Interested persons may comment on 
these applications on or before February 
21.1980. by submitting written data, 
views, or arguments to the Director at 
the above address. 

Dated: January 16,1980. 

Donald G. Donahoo, 

Chief, Permit Branch, Federal Wildlife Permit 
Office, Fish & Wildlife Service. 

[FR Doc. 80-1886 Filed 1-21-80; 8:45 am] 

BILLING CODE 4310-55>M 


Heritage Conservation and Recreation 
Service 

National Register of Historic Places; 
Notification of Pending Nominations 

Nominations for the following 
properties being considered for listing in 
the National Register were received by 
the Heritage Conservation and 
Recreation Service before January 11, 
1980. Pursuant to § 60.13 of 36 CFR Part 
60, written comments concerning the 
significance of these properties under 
the National Register criteria for 
evaluation may be forwarded to the 
National Register, Heritage 
Conservation and Recreation Service, 
U.S. Department of the Interior, 
Washington, D.C. 20243. Written 
comments or a request for additional 
time to prepare comments should be 
submitted by February 1 , 1980. 

Carol Shull, 

Acting Keeper of the National Register. 

COLORADO 

Baca County 

Deora vicinity. Colorado Millennial site. 
Costilla County 

Fort Garland vicinity, Fort Massachusetts 

Site. 

Jefferson County 

Golden vicinity, Magic Mountain Site. 
Montezuma County 

Pleasant View vicinity. Lancaster, James A., 

Site. 

Pleasant View vicinity. Pigge Site. 

Saguache County 

Gunnison vicinity, Old Agency Fortified Site. 

GEORGIA 

KENNESA W MULTIPLE RESOURCE AREA 
lPartial Inventory). This area includes: 
Kennesaw. Big Shanty Village Historic 
District, Park Ave., Whitfield PL. Main. 


Harris, Lewis, and Cherokee Sts.; Cherokee 
Street Historic District, Cherokee St; 

North Main Street Historic District, N. 
Main St.; Summers Street Historic District, 
Summers St.; Camp McDonald, off U.S. 41; 
Gibson. John S.. Farmhouse, 3370 Cherokee 
St. 

Clarke County 

Athens, First A.M.E. Church . 521 N. Hull St. 

Coweta County 

Senoia, Hollberg Hotel, Seavy and Barnes 
Sts. 

Monroe County 

Culloden, Culloden Historic District, Hickory 
Grove Rd.. Main, College and Orange Sts. 

Putnam County 

Eatonton vicinity, Turnwold, SE of Eatonton 
on Old Phoenix Rd. 

Upson County 

Thomaston vicinity, Rose Hill Mill and 
House, NW of Thomaston on Thompson 
Lane and Hanna Mill Rd. 

Walton County 

Social Circle. Social Circle Historic District, 
GA 11 and GA 229. 

ILLINOIS 

Winnebago County 

Rockford, Spafford, Amos Catlin, House, 501 
N. Prospect St. 

INDIANA 

Marion County 

Indianapolis, Chatham-Arch Historic 
District, roughly bounded by 1-85, College 
Ave., 10th, 11th, North, New Jersey, 
Cleveland and East Sts. 

IOWA 

Adair County 

Stuart, Stuart Passenger Station, Front St. 

KANSAS 

Shawnee County 

Topeka. Potwin Place Historic District, 
roughly bounded by Elmwood, Grove, 
Broadmoor, and Willow Sts. 

KENTUCKY 

Ballard County 

Wickliffe, Bdllard County Courthouse, 4th 
and Court Sts. 

Campbell County 

Newport. Mansion Hill Historic District, 
roughly bounded by 1-471, Washington 
Ave., 2nd and 6th Sts. 

Daviess County 

Owensboro, Medley House, 1220 Frederica 
St. 

Grant County 

Elliston vicinity, Ford Stone House, south of 
Elliston. 

Hardin County 

Elizabethtown. Elizabethtown Courthouse 
Square and Commercial District, KY 61. 


MARYLAND 

Allegany County 

Flintstone vicinity. Breakneck Road Historic 
District, W of Flintstone. 

Baltimore (independent city) 

Baltimore General Dispensary, 500 W. 
Fayette St. 

Bancroft (motor vessel) Fell’s Point. 

Calvert County 

Solomons. Chesapeake Bay Bugeye (William 
B. Tennison) Calvert Marine Museum. 

Hartford County 

Bel Air, Graham-Crocker House. 30 N. Main 
St. 

Bel Air vicinity, Dibb House, E of Bel Air at 
1737 Churchville Rd. 

Washington County 

Spielman vicinity, Hogmire-Berryman Farm, 
N of Spielman off MD 63. 

MINNESOTA 

NOBLES COUNTY MULTIPLE RESOURCE 
AREA (Partial Inventory). This area 
includes: Adrian, Adrian State Bank. Main 
St. and 2nd. Ave.; St. Adrian's Catholic 
Church, Main and Church Sts., Adrian 
vicinity, Siemer Silo and Barn, W of 
Adrian; Dundee, Sioux City and St. Paul 
Railroad Section House. Spencer and 1st. 
Sts. 

PIPESTONE COUNTY MULTIPLE 
RESOURCE AREA (Partial Inventory). 

This area includes: Ihlen, Ihlen Mercantile 
Company, Holman SL and Sherman Ave,; 
Jasper, Bauman Hall, 201 W. Wall St.; 
Christianson House and Store, 208 E. 2nd 
St.; Farrar House, 200 E. 2nd St.; Gerber 
Hospital and Garage, 120 E. Wail St.; 
Stordah! Building, 119 W. Wall St.; 
Pipestone, Pipestone County Courthouse, 
3rd. St.; Pipestone Public Library, 3rd. St., 
SE. and S. Hiawatha Ave.; Pipestone 
Water Tower, 2 nd St., NE.; Rock Island 
Depot. 400 N. Hiawatha Ave. 

ROCK COUNTY MULTIPLE RESOURCE 
AREA (Partial Inventory). This area 
includes: Beaver Creek. First National 
Bank of Beaver Creek, IsL Ave.; Beaver 
Creek vicinity, Close Brothers Land 
Company Tenant House, N of Beaver Creek 
on SR 5; Hills vicinity. Nuffer Farmstead, 
NE of Hills; Kenneth. Kenneth School, 230 
W. 1st. Ave.; Luveme, Gerber, J. W., House, 
324 W. Main St.; Holy Trinity Church, N. 
Cedar and E. Luveme Sts.; Kniss House. 

209 N. Estey St.; Luveme Library, 205 N. 
Freeman St.; Maplewood Chapel, W. 
Warren St.; Omaha Depot. Palace Theater, 
Main St. and Freeman Ave.; Worthington 
and Sioux Falls Freight Depot, 106 E. 
Fletcher St. 

NEW HAMPSHIRE 

Belknap County 

Tilton, House by the Side of the Road. The. 

61 School St. 

Sullivan County 

Newport, Town Hall and Courthouse, 20 
Main St. 
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NEW MEXICO 

San Miguel County 

Las Vegas. Distrito de las Escuelas, S. Pacific 
and S. Gonzales Sts. 

NEW YORK 

Allegheny County 

Alfred, Firemens Hall. 7 W. University St. 

New York County 

New York, St. Andrew’s Episcopal Church, 
2067 5th Ave. 

Niagara County 

North Tona wanda. Riviera Theatre, 27 
Webster St. 

Warren County 

Silver Bay, Silver Bay Association Complex, 
NY 9N. 

Wyoming County 

Warsaw, Trinity Church, W. Buffalo St. 

NORTH DAKOTA 

Cass County 

Fargo, Gethsemane Episcopal Cathedral, 204 
S. 9th St. 

OKLAHOMA 

Canadian County 

Yukon vicinity, Czech Hall, 2.5 mi. S of 
Yukon. 

Choctaw County 

Hugo. Hugo Historic District. U.S. 70 and U.S. 
271. 

Jackson County 

Eldorado, American Legion Hut. 607 W. Main 
SL 

Muskogee County 

Fort Gibson. Dragon Commandant’s 
Quarters, 409 Creek St. 

Oklahoma County 

Edmond, Citizens’ State Bank. 102 S. 
Broadway. 

Oklahoma City, Cotton-Exchange Building, 
218 N. Harvey St. 

Oklahoma City, Montgomery Ward Building, 
500 W. Main St. 

Pawnee County 

Pawnee vicinity. Lone Chimney, SE of 
Pawnee on OK 18. 

Payne County 

Stillwater. First Church of Christ, Scientist, 
7th and Duncan Sts. 

Pittsburg County 

Hartshorne vicinity. Jones Academy, N of 
Hartshome. 

McAlester. Mine Rescue Station Building, 
507-509 E. 3rd. St. 

Sequoyah County 

Sallisaw, Faulkner, Judge Franklin, House, E. 
Cherokee St. 


OREGON 

Lane County 

Coburg vicinity, Oregon Railway and 
Navigation Company Bridge . SE of Coburg. 

Linn County 

Albany, Monteith Historic District, Roughly 
bounded by 2nd., Lyon, 12th and Elm Sts. 

TENNESSEE 

Grundy County 

Beersheba Springs, Beersheba Springs 
Historic District, TN 56. 

Henry County 

Springville vicinity, Hagler, John L., House 
(Porter House) NW of Springville on Poplar 
Grove Rd. 

TEXAS 

Fort Bend County 

Richmond. Fort Bend County Courthouse. 400 
Jackson St. 

UTAH 

Emery County 

Emery, Emery L D. S. Church. Off UT10. 

Salt Lake County 

Salt Lake City, Technical High School, 241 N. 
300 West St. 

Sanpete County 

Spring City vicinity. Craw forth, Charles. 
Farmstead. SW of Spring City on Pigeon 
Hollow Rd. 

Utah County 

Pleasant Grove. Pleasant Grove School. Main 
St. 

Provo, Talmadge. James E. and Albert, 

House. 345 E. 400 North St. 

Washington County 

Toquerville, Naegle Winery, Main and 5th 
Sts. 

VIRGINIA 

Alexandria (independent city). 

Old Dominion Bank Building, 201 Prince SL 

Brunswick County 

Alberta vicinity, Hobson’s Choice. E of 
Alberta on VA 606. 

Lawrenceville vicinity, Fort Christianna (Fort 
Chris tan na) SW of Lawrence. 

Chesterfield County 

Chesterfield, Magnolia Grange, VA. 

Midlothian vicinity, Hallsborough Tavern, W 
of Midlothian on U.S. 60. 

Culpeper County 

Culpeper, Hill Mansion, 501 East St. 

Raccoon's Ford vicinity, Greenville , NE 
Raccoon's Ford. 

Fluvanna County 

Bremo Bluff vicinity. Bremo Slave Chapel. N 
of Bremo Bluff. 

Manassas (independent city) 

Liberia , 8700 Centreville Rd. 


Staunton (independent city) 

Beverley Historic District, U.S. 250 and VA 
254. 

(FR Doc. 00-1624 Filed 1-21-00; 8:45 am| 

BILLING CODE 4310-03-M 


National Registry of Natural 

Landmarks 

AGENCY: Heritage Conservation and 
Recreation Service, Department of the 
Interior. 

action: Notification of potential 
national natural landmarks. 


The areas listed below have been 
identified as potential national natural 
landmarks by the Service’s Division of 
Natural Landmarks in accordance with 
the provisions of 36 CFR 1212.4. 
Pursuant to § 1212.5(b)(1) of 36 CFR Part 
1212, written comments concerning the 
potential designation of these areas as 
national natural landmarks may be 
forwarded to the Acting Associate 
Director for Natural Programs, Heritage 
Conservation and Recreation Service, 
U.S. Department of the Interior, 
Washington, D.C. 20243. Written 
comments or a request for additional 
time should be submitted no later than 
February 21,1980. 

Dated: January 17.1980. 

Robert A. Rilsch, 

Acting Associate Director for Natural 
Programs. 

CALIFORNIA 

Contra Costa County 

Mt. Diablo; 31 miles east of Berkeley. 

Fresno and San Benito Counties 
Panoche Mountain; 54 miles West of Fresno. 
Humboldt County 

Humboldt Lagoons; 30 miles North of Eureka. 
Kern County 

Caliente Creek; 13 miles Southeast of 
Bakersfield. 

Monterey County 

Lewis Creek and Mustang Ridge; 65 miles 
Southwest of Fresno. 

San Luis Obispo and Kern Counties 

Elkhom Scarp and Carizzo Plain; 10 miles 
West of Taft. 

Shasta County 

Burney Falls; 50 miles Northeast of Redding. 
Samwel Cave: 25 miles North of Redding. 

Solano County 

Dixon Vernal Pools; 13 miles Northeast of 
Fairfield. 

Ventura. Kern, and Los Angeles Counties 

Mt. Pinos-Sespe Creek; 14 miles North of 
Ventura. 
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MAINE 

Knox County 

Appleton Bog; 4 miles Southeast of Liberty. 

Lubee County 

Carrying Place Cove Bog; 1.5 miles South of 
South Lubec. 

MASSACHUSETTS 

Berkshire County 

Cold River Virgin Forest; 9 miles Southeast of 
North Adams. 

Essex County 

Plum Island-Parker River National Wildlife 
Refuge; 4 miles Southeast of Newburyport. 

Nantucket' County 

Muskeget Island; 20 miles South of Cape Cod. 

NEW HAMPSHIRE 

Carroll County 

White Lake Pitch Pine; 10 miles Northeast of 
Moultonboro. 

Grafton County 

The Bowl Natural Area; 15 miles West of 
Conway. 

NEW YORK 

Rockland County 

Hook Mountain and Nyack Beach State Park- 
Palisade Sill and Triassic Brunswick 
Formation; 1 mile North of Nyack. 

Suffolk County 

Long Beach. Orient State Park; 1 mile 
Southeast of Orient. 

OREGON 

Harney County 

Steens Mountain; 65 miles Southeast of 
Burns. 

Jefferson County 

The Island; 10 miles Southwest of Madras. 

Josephine County 

Eight Dollar Mountain; 22 miles Southwest of 
Grants Pass. 

Lake County 

Warner Valley; 25 miles East of Lakeview. 

Lane and Deschutes Counties 

Three Sisters; 58 miles East of Eugene. 

Wallowa County 

W allowa Lake Moraines; 6 miles Southeast of 
Enterprise. 

Wasco County 

Mill Creek Research Natural Area; 15 miles 
Southwest of The Dalles. 

VERMONT 

Chittenden and Lamoille Counties 

Mount Mansfield Natural Area; 3 miles East 
of Underhill Center. 

Rutland County 

Gifford Woods; 9 miles Northeast of Rutland. 


WASHINGTON 

Benton and Walla Walla Counties 
Wallula Gap; 10 miles South of Pasco. 
Cowlitz and Skamania Counties 

Mount St. Helens; 40 miles Northeast of 
Vancouver. 

Garfield County 

Pataha Bunchgrass Research Natural Area; 
1.5 miles Southwest of Peola. 

Kittitas County 

Umtanum Ridge Water Gap; 14 miles North 
of Yakima. 

Whatcom County 

Mount Baker; 30 miles East of Bellingham. 

JFR Doc 80-1981 Filed 1-21-80; 8:45 am) 

BILLING COOE 4310-03-44 


INTERNATIONAL TRADE 
COMMISSION 

[332-106] 

Identification of Chemicals for the 
New Tariff Nomenclature for Certain 
Benzenoid Chemicals; Extension of 
Comment Period 

agency: United States International 
Trade Commission. 

action: Notice is hereby given that the 
United States International Trade 
Commission, at the request of the United 
States Trade Representative, has 
extended until February 11,1980, the 
period for receipt of written comments 
on its preliminary determinations with 
respect to identification of chemicals for 
the new tariff nomenclature for certain 
benzenoid chemicals. 

Notice of the Commission’s 
investigation was published in the 
Federal Register of June 28,1979 (44 FR 
39315) and December 5,1979 

Issued: January 18,1980. 

By order of the Commission. 

Kenneth R. Mason, 

Secretary. 

[FR Doc. 80-2023 Piled 1-21-60: 8:45 am| 

BILUNG COOE 7020-02-M 


DEPARTMENT OF JUSTICE 

Drug Enforcement Administration 
[Docket No. 79-24J 

Metrosubstance Abatement Program, 
Inc., Detroit, Mich.; Hearing 

Notice is hereby given that on 
December 18.1979, the Drug 
Enforcement Administration, 
Department of Justice, issued to Metro 
Substance Abatement Program, Inc., 
Detroit, Michigan, an Order To Show 


Cause as to why the Drug Enforcement 
Administration Certificates of 
Registration PM0120294 and PM0154334 
issued to Respondent should not be 
revoked. 

Written request for a hearing having 
been filed with the Drug Enforcement 
Administration, notice is hereby given 
that a hearing in this matter will be held 
commencing at 9:30 a.m. on Thursday, 
January 24,1980, in Courtroom No. 410, 
Detroit Recorder's Court, 1441 St. 
Antoine Street, Detroit, Michigan. 

Dated: January 18,1980. 

Peter B. Bensinger, 

Administrator, Drug Enforcement 
Administration. 

(FR Doc. 80-2075 Filed 1-21-80; 8:45 am] 

BILUNG CODE 4110-0*44 


DEPARTMENT OF LABOR 

Employment and Training 
Administration 

Youth Community and Conservation 
Improvement Projects (YCCIP) and 
Youth Employment and Training 
Programs (YETP) for Youth Who Are 
Members of Migrant and Other 
Seasonally Employed Farmworker 
Families 

agency: Employment and Training 
Administration, Labor. 

ACTION: Notice of solicitation for grant 
application. 

summary: The Department of Labor is 
soliciting applications for grants for 
Youth Community and Conservation 
Improvement Projects (YCCIP) and 
Youth Employment and Training 
Programs (YETP) for youths age 14-21 
who are members of migrant and other 
seasonally farmworker families for 
Program Year 1980. These programs are 
authorized under the Youth Employment 
and Demonstration Projects Act of 1977 
(YEDPA) and Title IV, Subparts A and B 
of the Comprehensive Employment and 
Training Act (CETA) as reauthorized by 
the CETA amendments of 1978, Sections 
433(a)(4) and 423(b). Funds are awarded 
on a special competitive basis to those 
grantees qualified under Section 303 of 
the Act and that are operating 
comprehensive employment and training 
303 programs for migrant and seasonal 
farmworkers and their families under 
CETA for Program Year 1980. 

ELIGIBLE applicants: Please note that 
grantees operating multi-state programs 
are listed only once; however, all States 
under the grantees' sponsorship are 
considered as eligible applicants. 
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New England Farmworkers’ Council. Inc.. 6 
Frost Avenue. Springfield. Massachusetts 
01105. 

Penobscot Consortium Training and 
Employment Administration. 333 Illinois 
Avenue. POB 1136. Bangor. Maine 04401. 

Central Vermont Community Action Council, 
Inc., 15 Ayers Street. Barre. Vermont 05641. 

Farmworkers Corporation. Inc.. 1400 West 
Landis Avenue. Vineland. New Jersey 
08360. 

Rural New York Farmworker Opportunities, 
Inc.. 339 East Avenue. Suite 305. Rochester, 
New York 14604. 

Commonwealth of Puerto Rico. 414 Barbosa 
Avenue, Hato Rey. Puerto Rico 00917. 

Migrant and Seasonal Farmworkers 
Association, Inc., 3929 Western Blvd., POB 
33315, Raleigh. North Carolina 27606. 

Alabama Migrant A Seasonal Farmworkers 
Council, Inc... 1400 South Decatur Street. 
Montgomery, Alabama 36104. 

Florida State Department of Education. 
Vocational Education Division, Capitol 
Building. Tallahassee. Florida 32301. 

Tennessee Opportunity Program for Seasonal 
Farmworkers, Inc.. 2803 Foster Avenue, 
Nashville. Tennessee 37211. 

Mississippi Delta Council for Farmworkers 
Opportunities, 1005 State Street. 

Clarksdale. Mississippi 38614. 

Office of the Governor. CETA Division, 1800 
St. Julian Place. Columbia. South Carolina 
29204. 

Illinois Migrant Council. 202 South State 
Street, Suite 1500, Chicago. Illinois 60604. 

Indiana Office of Manpower Development, 
150 West Market Street. 7th Floor, 
Indianapolis, Indiana 46204. 

Michigan Economics for Human 
Development, 980 West Jefferson Street, 
Grand Ledge, Michigan 48837. 

Minnesota Migrant Council. 35 Wilson 
Avenue, NE., POB 1231, St. Cloud. 
Minnesota 56301. 

La Raza Unida de Ohio. 5340 E. Main Street, 
Suite 200, Oliver Building, Columbus, Ohio 
43213. 

United Migrant Opportunity Services, Inc., 

809 West Greenfield Avenue. Milwaukee, 
Wisconsin 53204. 

Arkansas Council for Farmworkers. Inc., 1200 
Westpark Drive. Suite 400. POB 4241, Little 
Rock. Arkansas 72204. 

Home Education Livelihood Program. 1203 
Coal Avenue. S.E.. Albuquerque. New 
Mexico 87106. 

ORO Development Corporation, 1104 N. 
Classen Drive—1st Floor, Oklahoma City. 
Oklahoma 73103. 

Motivation, Education and Training, Inc., 107 
North College, POB 1749. Cleveland, Texas 
77327. 

Wichita SER/Jobs for Progress. 2700 North 
Woodland. Wichita, Kansas 67204. 

Rural Missouri, Inc.. 1108 Missouri Blvd., 
Jefferson City, Missouri 65101. 

Nebraska Association of Farmworkers. 200 
South Silber Avenue, POB 1459, North 
Platte, Nebraska 69101. 

Colorado Council on Migrant and Seasonal 
Agricultural Workers and Families, 7905 
West 44th Avenue. Wheatridge, Colorado 
80033. 

Motivation, Education and Training, Inc., 

POB 781, Jennings, Louisiana 70546. 


State of Montana. D.C.A./Community 
Services Division, 1424 Ninth Avenue. 
Helena. Montana 59601. 

North Dakota Migrant Council. 101 North 
Third Street, POB “Drawer X,” Grand 
Forks, North Dakota 58201. 

Utah Migrant Council. 12 East Center Street, 
Midvale, Utah 84047. 

Northwestern Community Action Programs of 
Wyoming, Inc., POB 431. Worland. 
Wyoming 82401. 

Migrant Opportunity Programs, 6611 South 
Central Avenue, Phoenix, Arizona 85040. 
Portable Practical Education Preparation, 

Inc., 338 N. Granada Avenue, Tucson, 
Arizona 85705. 

California Human Development Corporation, 
9257 Windsor Road, POB 10. Windsor, 
California 95492. 

Center for Employment and Training, 425 
South Market Street, San Jose, California 
95113. 

Compesinos Unidos, Inc., POB 203, Brawley, 
California 92227. 

Central Valley Opportunity Center, Inc., 1743 
North Ashby Road—Suite 5, Merced, 
California 95340. 

Proteus Adult Training. Inc., 321 South Bridge 
St. POB 727, Visalia. California 93277. 

Office of the Governor, Dept, of Labor- 
Industrial Relations. 825 Mililani Street. 
Honolulu, Hawaii 96813. 

Idaho Migrant Council. 715 South Capitol 
Blvd. No. 403, Boise, Idaho 83702. 

Northwest Rural Opportunities, 804 Decatur, 
Sunnyside, Washington 98944. 

A total of $2,680,160 is available for 
farmworker youth for YCCIP projects 
and $13,841,720 is available for YETP 
programs. Grants will be made for not 
less than $150,000 and not more than 
$1,000,000; however, the Department 
may allocate more than $1,000,000 to a 
single grant under special 
circumstances. 

Solicitation for Grant Application 
packages for YCCIP or YETP projects 
will be mailed to all eligible applicants 
from the Office of Farmworker 
Programs, U.S. Department of Labor on 
or about February 1,1980. Grant 
application packages will include the 
regulations, guidelines, specifications 
and forms to which eligible applicants 
must adhere in preparing an application. 
EFFECTIVE DATE: January 22,1980. 

FOR FURTHER INFORMATION CONTACT: 
Lindsay Campbell, telephone: (202) 370- 
6128. 

SUPPLEMENTARY INFORMATION: Pursuant 
to the YEDPA, the Office of Farmworker 
Programs (OFP) of the Employment and 
Training Administration, U.S. 
Department of Labor (DOL) announces 
the availability of funds to implement 
YCCIP and YETP projects for youth who 
are members of migrant and seasonal 
farmworker families for Program Year 
1980. These programs are designed to 
enhance the employability of these 
special youth groups, age 14-21 to help 


coordinate and improve existing career 
development, employment and training 
and to test different approaches in 
solving the employment problems of 
farmworker youth. 

This publication constitutes formal 
notice that applications for YCCIP and 
YETP funds for this target group must be 
hand delivered or posted by registered 
or certified mail no later than March 17, 
1980. 

Grantees which are multi-State 
operators may submit one proposal 
covering more than one State; however, 
each eligible applicant must submit 
three copies of the application(s) to the 
address listed below: U.S. Department 
of Labor, Employment and Training 
Administration. 601 D Street, N.W., 
Room 6308, Patrick Henry Building, 
Washington, D.C. 20213, Attn.: Mr. 
Lindsay Campbell. 

Eligible applicants are requested to 
notify both the Office of Farmworker 
Programs and the appropriate A-95 
clearinghouse(s) by Preapplication for 
Federal Assistance. Standard Form 424 
on or before February 20,1980, so that 
appropriate arrangements may be made 
for the prompt review of the grant 
application. Copies of the formal grant 
application^) must also be sent to the 
appropriate A-95 clearinghouse(s) for 
comment at the same time the grant 
application(s) is mailed to the above 
address. The A-95 clearinghouses 
should send comments to the above 
address as well as to the applicant(s). 

All grant applications received 
bearing postmarks after March 17,1980, 
shall be returned without consideration. 
No deviation in this condition shall be 
made by the Office of Farmworker 
Programs. All hand delivered grant 
applications will be accepted daily 
between hours of 8:15 a.m. and 4:45 p.m. 
at the address listed above. All eligible 
applicants will be given a receipt 
bearing a time and date of delivery. 
Applications received after 4:45 p.m. on 
March 17,1980, shall be returned 
without consideration. No deviation in 
this condition shall be granted. 

Grant applications will be subject to 
an objective and fair review by the 
Office of Farmworker Programs. Grants 
will be made to eligible applicants by 
the Department for projects which will 
best promote the purposes of the Act for 
farmworker youth. This competitive 
review will also take into account the 
extent to which the project will develop 
new information (knowledge 
development) or innovative methods 
relating to the provision of services to 
youth who are members of migrant and 
seasonal farmworker families. It is 
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expected that Grant Awards will be 
made on or about June 1,1980. 

Consultation and technical assistance 
relative to the development of an 
application is available upon request 
from Lindsay Campbell, Office of 
Farmworker Programs, (202) 376-6128. 

Signed at Washington. D.C. this 16th day of 
(anuary. 1980. 

Lamond Godwin, 

Administrator. Office of National Programs . 

| PR Doc. 80-1992 Filed 1-21-80: 8:45 amj 

BILLING COOE 4510-30-M 


Office of the Secretary 

Anchor Motor Freight, Inc., et al.; 
investigations Regarding 
Certifications of Eligibility To Apply for 
Worker Adjustment Assistance 

Petitions have been filed with the 
Secretary of Labor under section 221(a) 
of the Trade Act of 1974 (“the Act“) and 
are identified in the Appendix to this 
notice. Upon receipt of these petitions, 
the Director of the Office of Trade 


Adjustment Assistance, Bureau of 
International Labor Affairs, has 
instituted investigations pursuant to 
section 221(a) of the Act and 29 CFR 
90.12. 

The purpose of each of the 
investigations is to determine whether 
absolute or relative increases of imports 
of articles like or directly competitive 
with articles produced by the workers' 
firm or an appropriate subdivision 
thereof have contributed importantly to 
an absolute decline in sales or 
production, or both, of such firm or 
subdivision and to fhe actual or 
threatened total or partial separation of 
a significant number or proportion of the 
workers of such firm or subdivision. 

Petitioners meeting these eligibility 
requirements will be certified as eligible 
to apply for adjustment assistance under 
Title II, Chapter 2, of the Act in 
accordance with the provisions of 
Subpart B of 29 CFR Part 90. The 
investigations will further relate, as 
appropriate, to the determination of the 
date on which total or partial 
separations began or threatened to 

Appendix 


begin and the subdivision of the firm 
involved. 

Pursuant to 29 CFR 90.13, the 
petitioners or any other persons showing 
a substantial interest in the subject 
matter of the investigations may request 
a public hearing, provided such request 
is filed in writing with the Director, 
Office of Trade Adjustment Assistance, 
at the address shown below, not later 
than February 1,1980. 

Interested persons are invited to 
submit written comments regarding the 
subject matter of the investigations to 
the Director, Office of Trade Adjustment 
Assistance, at the address shown below, 
not later than February 1 , 1980. 

The petitions filed in this case are 
available for inspection at the Office of 
the Director, Office of Trade Adjustment 
Assistance, Bureau of International 
Labor Affairs, U.S. Department of Labor, 
200 Constitution Avenue. N.W., 
Washington, D.C. 20210. 

Signed at Washington, D.C this 15th day of 
January 1980. 

Harold A. Bratt, 

Acting Director, Office of Trade Adjustment 
Assistance. 


Petitioner Unioo/workers or 
former workers of— 

Location 

Date 

received 

Date of 
petition 

Petition 

No. 

Articles produced 

Anchor Motor Freight. Inc. (workers). 

Baltimore. Md.. 

1/9/80 

1/3/80 

TA-W-8.778 

Deliver new automobiles. 

Arvm Industries. Arvin Automotive Division 

Greenwood. Ind..... 

1/10/80 

1/7/80 

TA-W-6.779 

Exhaust pipes for cars and trucks. 

(IAMAW). 

Central Electronics Company. Paris Division 

Paris, lit_ 

1/11/80 

1/8/80 

TA-W-8,780 

Color TV subassembly. 

(company). 

Claremont Beet Co.. Inc. (workers)....... 

Claremont N H_...__ 

1/11/80 

1/8/80 

TA-W-8.781 

Fabricates fresh beef products, also, lean trimmings for 
sausage manufacturers 

Esse* Group. Inc. (IBEW).... 

Dekalb. IN .. . 

12/12/79 

12/4/79 

TA-W-6.782 

Electrical cords. 

General Motors Corp.. General Motors As- 

Baltimore, Md. 

1/11/80 

1/7/80 

TA-W-6.783 

Automobiles and trucks. 

sembty Division (UAW). 

PhilHps Stamping Co., Inc. (IAMAW)_- 

Bellaire. Ohio___ 

1/11/80 

1/3/80 

TA-W-6,784 

Automotive parts. 

Zenith Electrons Corporation ot Pennsytva- 

Watson town, PA_.. 

1/11/80 

1/8/80 

TA-W-6.785 

Stereos 

ma, Audk) Division (company). 

Zenith Radio Corp. (company).... 

Elk Grove Village, IN.... 

1/11/80 

1/8/80 

TA-W-8,786 

Color TV subassembly. 

Zenith Radio Corp. (company)..... 

Glenview. IN.. 

1/11/80 

1/8/80 

TA-W-8.787 

Administration and research. 


ire Doc 80-1993 Piled 1-21-80; 8:45 am) 

BILLING COOE 4510-28-81 


(TA-W-6086J 

Neal Coal, Inc., Summersville, W. Va.; 
Affirmative Determination Regarding 
Application for Reconsideration 

On December 20,1979, one of the 
petitioners requested administrative 
reconsideration of the Department of 
Labor's Negative Determination 
Regarding Eligibility to Apply for 
Worker Adjustment Assistance for 
former workers of Neal Coal, Inc., 
Summersville, West Virginia. This 
determination was published in the 
Federal Register on December 14,1979, 
(44 FR 72681). 


The petitioner claims that workers at 
Neal Coal, Inc., Summersville, West 
Virginia, were denied trade adjustment 
assistance while workers at the Big Fork 
Coal Company. TA-W-5514, and the 
Alabama Fuel Company, TA-W-5550, 
both of Summersville, West Virginia, 
were certified eligible to apply for trade 
adjustment assistance despite the fact 
that they sold all their coal to the same 
company for cleaning, grading and 
shipping. 

Conclusion 

After reivew of the application, I 
conclude that the claim of the petitioner 
is of sufficient weight to justify 


reconsideration of the Department of 
Labor’s prior decision. The application 
is, therefore, granted. 

Signed at Washington. D.C., this 10th day 
of January 1980. 

C. Michael Aho, 

Director, Office of Foreign Economic 
Research. 

(FR Doc. 8B-1994 Filed 1-21-80; 8.45 am] 

BILUNG COOE 4510-28-11 


Grants and Contracts; East Mississippi 
Legal Services 

January 17,1980. 

The Legal Services Corporation was 
established pursuant to the Legal 
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Services Corporation Act of 1974, Pub. L. 
93-355a, 88 Stat. 378. 42 U.S.C. 2990- 
2996/. a9 amended. Pub. L. 95-222 
(December 28.1977). Section 1007(f) 
provides: “At least thirty days prior to 
the approval of any grant application or 
prior to entering into a contract or prior 
to the initiation of any other project, the 
Corporation shall announce 
publicly . . . such grant contract, or 
project. . . 

The Legal Services Corporation 
hereby announces publicly that it is 
considering the grant application 
submitted by: % 

East Mississippi Legal Services in 
Forest, Mississippi, to serve Jasper, 
Leake, and Smith Counties. 

Interested persons are hereby invited 
to submit written comments or 
recommendations concerning the above 
application to the Regional Office of the 
Legal Services Corporation at: 

Legal Services Corporation, Atlanta Regional 
Office. 615 Peachtree Street. N.E., 9th Floor, 
Atlanta. Ca. 30308. 

Antone G. Singsen, 111, 

Vice President—Finance and Management 

|FR Doc. 80-1905 Filed 1-21-80: 8:45 am| 

BILLING CODE 6820-35-M 


Grants and Contracts; Evergreen Legal 
Services 

January 17,1980. 

The Legal Services Corporation was 
established pursuant to the Legal 
Services Corporation Act of 1974, Pub. L. 
93-355a, 88 Stat. 378. 42 U.S.C. 2990- 
29967, as amended, Pub. L. 95-222 
(December 28,1977). Section 1007(f) 
provides: “At least thirty days prior to 
the approval of any grant application or 
prior to entering into a contract or prior 
to the initiation of any other project, the 
Corporation shall announce 
publicly , . . such grant, contract, or 
project. . . ." 

The Legal Services Corporation 
hereby announces publicly that it is 
considering the grant application 
submitted by: 

Spokane Legal Services Center in 
Spokane, Wash., to serve Lincoln 
County. 

Interested persons are hereby invited 
to submit written comments or 
recommendations concerning the above 
application to the Regional Office of the 
Legal Services Corporation at: 

Legal Services Corporation, Seattle Regional 
Office, 506 Second Avenue, Seattle. Wa. 
98104. 

Antone G. Singsen, III, 

Vice President—Finance and Management. 

|FR Doc. 80-19V1 Fllpd 1-21-80; 8:45 am| 

BILLING CODE 6820-35-M 


Grants and Contracts; Idaho Legal Aid 
Services 

January 17,1980. 

The Legal Services Corporation was 
established pursuant to the Legal 
Services Corporation Act of 1974, Pub. L 
93-355a, 88 Stat. 378, 42 U.S.C. 2996- 
29967, as amended, Pub. L. 95-222 
(December 28,1977). Section 1007(f) 
provides: “At least thirty days prior to 
the approval of any grant application or 
prior to entering into a contract or prior 
to the initiation of any other project, the 
Corporation shall announce publicly ... 
such grant, contract, or project... 

The Legal Services Corporation 
hereby announces publicly that it is 
considering the grant application 
submitted by: 

Idaho Legal Aid Services, Inc. in 
Boise, Idaho, to serve Butte, Clark, 
Custer, Fremont, Lemhi and Teton 
Counties. 

Interested persons are hereby invited 
to submit written comments or 
recommendations concerning the above 
application to the Regional Office of the 
Legal Services Corporation at: 

Legal Services Corporation, Seattle Regional 
Office, 506 Second Avenue, Seattle, 
Washington 98104. 

Antone G. Singsen, III, 

Vice President—Finance and Management. 

|FR Doc, 80-1989 Filed 1-21-80: 8:45 am| 

BILUNG CODE 6820-35-M 


Grants and Contracts, Legal Aid 
Services, Inc.; Casper, Wyo. 

January 17,1980. 

The Legal Services Corporation was 
established pursuant to the Legal 
Services Corporation Act of 1974, Pub. L. 
93-355a, 88 Stat. 378, 42 U.S.C. 2996- 
2996/. as amended. Pub. L. 95-222 
(December 28,1977). Section 1007(f) 
provides: “At least thirty days prior to 
the approval of any grant application or 
prior to entering into a contract or prior 
to the initiation of any other project, the 
Corporation shall announce publicly 
. . . such grant, contract, or 
project. . . 

The Legal Services Corporation 
hereby announces publicly that it is 
considering the grant application 
submitted by: 

Legal Aid Services, Inc., in Casper, 
Wyoming, to serve Campbell, Crook and 
Weston Counties. 

Interested persons are hereby invited 
to submit written comments or 
recommendations concerning the above 
application to the Regional Office of the 
Legal Services Corporation at: 


Legal Service Corporation. Seattle Regional 
Office. 506 Second Avenue. Seattle, Wa. 
98104. 

Antone G. Singsen. Ill, 

Vice President—Finance and Management 

|FR Doc, 80-1968 Filed 1-21-80; 8:45 am| 

BILUNQ CODE 6820-35-M 


Grants and Contracts; Oregon Legal 
Services 

January 17,1980. 

The Legal Services Corporation was 
established pursuant to the Legal 
Services Corporation Act of 1974, Pub. L. 
93-355a, 88 Stat. 378, 42 U.S.C. 2996- 
2996/, as amended, Pub. L 95-222 
(December 28.1977). Section 1007(f) 
provides: “At least thirty days prior to 
the approval of any grant application or 
prior to entering into a contract or prior 
to the initiation of any other project, the 
Corporation shall announce publicly 
. . . such grant, contract, or 
project. . . 

The Legal Services Corporation 
hereby announces publicly that it i 9 
considering the grant application 
submitted by: 

Oregon Legal Services Corporation in 
Portland, Oregon, to serve Crook, 
Deschutes and Jefferson Counties. 

Interested persons are hereby invited 
to submit written comments or 
recommendations concerning the above 
application to the Regional Office of the 
Legal Services Corporation at: 

Legal Services Corporation, Seattle Regional 
Office. 506 Second Avenue, Seattle, Wa. 
98104. 

Antone G. Singsen, III, 

Vice President—Finance and Management 

(FR Due. 80-1986 Filed 1-21-80; 8:45 am) 

BILLING COOC 6820-35-M 


Grants and Contracts Southeast 
Mississippi Legal Services 

January 17,1980. 

The Legal Services Corporation was 
established pursuant to the L^gal 
Services Corporation Act of 1974, Pub. L 
93-355a, 88 Stat. 378, 42 U.S.C. 2996- 
2996/, as amended, Pub. L 95-222 
(December 28, 1977). Section 1007(f) 
provides: “At least thirty days prior to 
the approval of any grant application or 
prior to entering into a contract or prior 
to the initiation of any other project, the 
Corporation shall announce publicly ... 
such grant, contract, or project...." 

The Legal Services Corporation 
hereby announces publicly that it is 
considering the grant application 
submitted by: 

Southeast Mississippi Legal Services 
in Hattiesburg, Mississippi, to serve 
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Convington, Greene and Wayne 
Counties. 

Interested persons are hereby invited 
to submit written comments or 
recommendations concerning the above 
application to the Regional Office of the 
Legal Services Corporation at: 

Legal Services Corporation. Atlanta Regional 
Office. 615 Peachtree Street. N.E.. 9th Floor, 
Atlanta, Ga. 30308. 

Antone G. Singsen. III, 

Vice President—Finance and Management, 

|FR Doc. 80-1983 Filed 1-21-80: &45 am) 

BILLING CODE 6820-35-M 


Grants and Contracts; Southwest 
Mississippi Legal Services 

January 17.1980. 

The Legal Services Corporation was 
established pursuant to the Legal 
Services Corporation Act of 1974, Pub. L 
93-355a, 88 Stat. 378, 42 U.S.C. 2996- 
29967, as amended, Pub. L. 95-222 
(December 28,1977). Section 1007(f) 
provides: “At least thirty days prior to 
the approval of any grant application or 
prior to entering into a contract or prior 
to the initiation of any other project, the 
Corporation shall announce publicly ... 
such grant, contract, or project... 

The Legal Services Corporation 
hereby announces publicly that it is 
considering the grant application 
submitted by: 

Southwest Mississippi Legal Services 
in McComb, Mississippi, to serve 
Lawrence, Lincoln and Walthall 
Counties. 

Interested persons are hereby invited 
to submit written comments or 
recommendations concerning the above 
application to the Regional Office of the 
Legal Services Corporation at: 

Legal Services Corporation. Atlanta Regional 
Office. 615 Peachtree Street. N.E., 9th Floor, 
Atlanta, Ga. 30308. 

Antone G. Singsen, III, 

Vice President—Finance and Management, 

|FR Doc 80-1984 Filed 1-21-80; 8:45 am) 

BILLING CODE 6820-35-M 


Grants and Contracts; Spokane Legal 
Services 

January 17.1980. 

The Legal Services Corporation was 
established pursuant to the Legal 
Services Corporation Act of 1974, Pub. L. 
93-355a, 88 Stat. 378, 42 U.S.C. 2996- 
29967, as amended, Pub. L 95-222 
(December 28,1977). Section 1007(f) 
provides: “At least thirty days prior to 
the approval of any grant application or 
prior to entering into a contract or prior 


to the initiation of any other project, the 
Corporation shall announce 
publicly . . . such grant, contract, or 
project. . . 

The Legal Services Corporation 
hereby announces publicly that it is 
considering the grant application 
submitted by: 

Evergreen Legal Services in Seattle, 
Washington, to serve Lewis. Klickitat, 
and Skamania Counties. 

Interested persons are hereby invited 
to submit written comments or 
recommendations concerning the above 
application to the Regional Office of the 
Legal Services Corporation at: 

Legal Services Corporation, Seattle Regional 
Office, 506 Second Avenue. Seattle, Wa. 
98104. 

Antone G. Singsen, HI, 

Vice President—Finance and Management. 

|FR Doc. 80-1990 Filed 1-21-80; 8:45 amj 

BILLING CODE 6820-35-M 


Grants and Contracts, Wind River 
Legal Services 

January 17,1980. 

The Legal Services Corporation was 
established pursuant to the Legal 
Services Corporation Act of 1974, Pub. L. 
93-355a, 88 Stat. 378, 42 U.S.C. 2996- 
29967, as amended, Pub. L. 95-222 
(December 28,1977). Section 1007(f) 
provides: “At least thirty days prior to 
the approval of any grant application or 
prior to entering into a contract or prior 
to the initiation of any other project, the 
Corporation shall announce publicly 
. . . such grant, contract, or 
project. . . ." 

The Legal Services Corporation 
hereby announces publicly that it is 
considering the grant application 
submitted by: 

Wind River Legal Services, Inc. in Ft. 
Washakie, Wyoming, to serve Lincoln, 
Sublette. Sweetwater, Teton and Uinta 
Counties. 

Interested persons are hereby invited 
to submit written comments or 
recommendations concerning the above 
application to the Regional Office of the 
Legal Services Corporation at: 

Legal Services Corporation, Seattle Regional 
Office. 506 Second Avenue, Seattle, Wa. 
98104. 

Antone G. Singsen, III, 

Vice President—Finance and Management 

|FR Doc. 80-1987 Filed 1-21-80; 8:45 am) 

BILLING CODE 6820-35-M 


NATIONAL FOUNDATION ON THE 
ARTS AND THE HUMANITIES 

Office for Partnership (Partnership 
Coordination) Panel; Cancelled 
Meeting 

Pursuant to Section 10(a)(2) of the 
Federal Advisory Committee Act (Pub. 

L. 92-463), notice is hereby given that a 
meeting of the Office for Partnership 
(Partnership Coordination) Panel to the 
National Council on the Arts that was to 
be held January 31,1980, from 8:30 a.m.- 
5:00 p.m. and February 1.1980, from 8:30 
a.m.-5:00 p.m. (which appeared in the 
Federal Register January 3.1980, pg. 860) 
has been cancelled. 

Further information with reference to 
this meeting can be obtained from Mr. 
John H. Clark, Advisory Committee 
Management Officer, National 
Endowment for the Arts. Washington, 
D.C. 20506, or call (202) 634-6070. 

John H. Clark. 

Director, Office of Council and Panel 
Operations. National Endowment for the Arts. 
January 11,1980. 

JFR Doc. 80-1940 Filed 1-21-80: 8:45 am) 

BILLING COOE 7537-01-M 


Theatre Advisory Panel; Meeting 

Pursuant to section 10(a)(2) of the 
Federal Advisory Committee Act (Pub. 
L. 92-463), as amended, notice is hereby 
given that a meeting of the Theatre 
Advisory Panel to the National Council 
on the Arts will be held February 14, 
1980 from 9:00 a.m.-5:30 p.m., and 
February 15,1980 from 9:00 a.m.-5:30 
p.m. at the Mark Taper Forum, 135 N. 
Grand Avenue. Los Angeles, California. 

A portion of this meeting will be open 
to the public on February 14.1980 from 
1:00 p.m.-5:30 p.m. The five year plan 
will be discussed from 1:00 p.m.-3:00 
p.m., followed by a question-answer 
period with the public until 5:30 p.m. 

The remaining sessions of this 
meeting on February 14,1980 from 9:00 
a.m.-1:00 p.m. and Feburary 15,1980 
from 9:00 a.m.-5:30 p.m. are for the 
purpose of Panel review, discussion, 
evaluation, and recommendation on 
applications for financial assistance 
under the National Foundation on the 
Arts and the Humanities Act of 1965, as 
amended, including discussion of 
information given in confidence to the 
agency by grant applicants. In 
accordance with the determination of 
the Chairman published in the Federal 
Register March 17,1977, these sessions 
will be closed to the public pursuant to 
subsections (c) (4), (6) and 9(b) of 
section 552b of Title 5, United States 
Code. 
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Further information with reference to 
this meeting can be obtained from Mr. 
John H. Clark, Advisory Committee 
Management Officer. National 
Endowment for the Arts, Washington. 
D.C. 20506, or call (202) 634-6070. 

John H. Clark, 

Director, Office of Council and Panel 
Operations, National Endowment for the Arts. 
January 14,1980. 

[FR Doc. 80-1041 Piled 1-21-80: 8:45 am| 

BILLING CODE 7537-01-M 


NUCLEAR REGULATORY 
COMMISSION 

Advisory Committee on Reactor 
Safeguards, Procedures and 
Administration Subcommittee; Meeting 

The ACRS Procedures and 
Administration Subcommittee will hold 
an open meeting on February 6,1980, in 
Room 1010,1717 H St., NW., 

Washington, DC 20555. 

The agenda for subject meeting shall 
be as follows: Wednesday, February 6, 
1980; 2:00 p.m. until conclusion of 
business. 

The Subcommittee will discuss 
procedures' for conduct of ACRS 
activites including management of the 
ACRS Fellowship Program and 
procedures for handling dissenting 
professional opinions. 

Further information regarding topics 
to be discussed, whether the meeting 
has been cancelled or rescheduled, the 
Chairman’s ruling on requests for the 
opportunity to present oral statements 
and the time allotted therefor can be 
obtained by a prepaid telephone call to 
the cognizant Designated Federal 
Employee, Mr. Raymond F. Fraley 
(telephone 202/634-3265) between 8:15 
a.m. and 5:00 p.m., EST. 

Dated: January 16,1980. 

John C. Hoyle, 

Advisory Committee Management Officer . 

(FR Doc. 80-1828 Filed 1-21-80; 8:45 am) 

BILLING CODE 7580-01-41 


Advisory Committee on Reactor 
Safeguards; Proposed Meetings 

In order to provide advance 
information regarding proposed 
meetings of the ACRS Subcommittees 
and Working Groups, and of the full 
Committee, the following preliminary 
schedule reflects the current situation, 
taking into account additional meetings 
which have been scheduled and 
meetings which have been postponed or 
cancelled since the last list of proposed 
meetings published December 20,1979 
(44 FR 75533). Those meetings which are 
definitely scheduled have had, or will 
have, an individual notice published in 


the Federal Register approximately 15 
days (or more) prior to the meeting. 

Those Subcommittee and Working 
Group meetings for which it is 
anticipated that there will be a portion 
or all of the meeting open to the public 
are indicated by an asterisk (*). It is 
expected that the sessions of the full 
Committee meeting designated by an 
asterisk ( # ) will be open in whole or in 
part to the public. ACRS full Committee 
meetings begin at 8:30 a.m. and 
Subcommittee and Working Group 
meetings usually begin at 8:30 a.m. The 
exact time when items listed on the 
agenda will be discussed during full 
Committee meetings and when 
Subcommittee and Working Group 
meetings will start will be published 
prior to each meeting. Information as to 
whether a meeting has been firmly 
scheduled, cancelled, or rescheduled, or 
whether changes have been made in the 
agenda for the February 1980 ACRS full 
Committee meeting can be obtained by 
a prepaid telephone call to the Office of 
the Executive Director of the Committee 
(telephone 202/634-3267. ATTN: Mary E. 
Vanderholt) between 8:15 a.m. and 5:00 
p.m., EST. 

Subcommittee and Working Group 
Meetings 

*Licensee Event Reports (LERs), 
January 23,1980, Washington, DC. 
POSTPONED INDEFINITELY. Notice of 
postponement was published January 
16,1980. 

'Surry Nuclear Station, January 23. 
1980 (Morning). Washington, DC. The 
Subcommittee will continue its review 
of the Surry Station steam generator 
replacement program. Notice of this 
meeting was published December 28, 

1979. 

*Metal Components, January 23-24, 

1980, Washington, DC. The 
Subcommittee will review the status of 
unresolved generic items involving 
pressure vessels, steam generators, and 
other pressure boundary components. 
Notice of this meeting was published 
December 28,1979. 

'Anticipated Transients Without 
Scram (ATWS), January 25,1980, 
Washington, DC. The Subcommittee will 
meet with representatives of the NRC 
Staff to discuss the proposed resolution 
of ATWS. Notice of this meeting was 
published December 28,1979 and 
January 22,1980. 

'Three Mile Island, Unit 1 , January 
31-February 1,1980, Middletown, PA. 
The Subcommittee will review the 
application of the Metropolitan Edison 
Company to restart the Three Mile 
Island, Unit 1, Nuclear Plant. Notice of 
this meeting was published January 16, 
1980. 

'Reactor Safety Research, February 6, 


1980. Washington, DC. POSTPONED 
INDEFINITELY. Notice of this meeting 
was published December 20.1979. 

'Regulatory Activities, February 6, 
1980, Washington, DC. RESCHEDULED 
to March 5,1980. Notice of this meeting 
was published December 20,1979. 

'Reliability and Probabilistic 
Assessment, February 6,1980, 
Washington, DC. The Subcommittee will 
discuss: 1) consistency of actual 
component failure experience with that 
projected in WASH-1400, 2) 
probabilities of the September 24,1977 
Davis Besse and the March 20,1978 
Rancho Seco events using WASH-1400 
methodology, 3) risk comparison of 
nuclear plants with other methods of 
electricity generation, and 4) 
quantitative safety goals for nuclear 
power plants. Notice of this meeting was 
published January 22,1980. 

'Procedures and Administration, 
February 6,1980 (Afternoon), 
Washington, DC. The Subcommittee will 
discuss procedures for conduct of ACRS 
activities including management of the 
ACRS Fellowship Program and 
procedures for handling dissenting 
professional opinions. Notice of this 
meeting was published January 22,1980. 

'Emergency Core Cooling Systems/ 
Reactor Fuels, February 14.1980, 
Washington, DC. The Subcommittees 
will discuss proposed changes in the 
fuel clad ballooning models for 
Appendix K to 10 CFR 50.54 and the 
effect of these changes on vendor 
evaluation models. Also, discussions 
will be held on the effects of externally 
mounted thermocouples on LOFT fuel, 
and the analysis of small break LOCAs 
in Westinghouse UHI reactors. 

'Plant Arrangements, February 20-21, 
1980, Washington, DC. On February 20 
the Subcommittee will discuss the 
Sandia Laboratories recently completed 
’’Final Report (Draft) on Phase I of 
Generic Task No. A-17, Systems 
Interaction in Nuclear Power Plants.” 

On February 21 the Subcommittee will 
discuss the status of various generic 
items contained in the ACRS March 21, 
1979 report, “Status of Generic Items 
Relating to Light-Water Reactors: Report 
No. 7.” 

'General Electric Test Reactor 
(GETR), February 22.1980, San 
Francisco, CA Area. The Subcommittee 
will continue its review of the geologic 
and seismologic aspects of the GETR 
plant site. Other matters related to the 
NRC Order to Show Cause may also be 
discussed. Notice of this meeting was 
published December 20,1979. 

'Babcock and Wilcox Water 
Reactors, March 4,1980, Washington. 
DC. The Subcommittee will continue its 
discussion of the sensitivity to 
transients of once-through steam 
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generators (OTSG) and other features of 
Babcock and Wilcox designed nuclear 
plants. 

* Regulatory Activities, March 5,1980, 
Washington, DC. The Subcommittee will 
review regulatory guides and revisions 
to existing regulatory guides; also, it 
may discuss pertinent activities which 
affect the current licensing process and/ 
or reactor operation. 

ACRS Full Committee Meetings 

February 10-12, 1980 

A. 'NRC Bulletins and Orders resulting 
from the Three Mile Island. Unit 2. Nuclear 
Power Plant Accident. 

B. 'ACRS Annual Report on the NRC 
Safety Research Program. 

C. ‘Proposed criteria for Mark I Dynamic 
Containment. 

D. 'Proposed operation of the Three Mile 
Island. Unit 1, Nuclear Power Plant. 

E. 'Proposed modification of NRC Criteria 
for Siting Nuclear Facilities. 

f. ‘Proposed ACRS report on nuclear 
power plant component failure rates and 
probabilistic assessment of nuclear plant 
incidents. 

G 'Recent operating occurrences at 
nuclear facilities. 

March 6-8, 1980 
Agenda to be announced. 

April 70-12, 1980. 

Agenda to be announced. 

Dated: January 17,1980. 

John C. Hoyle, 

Advisory Committee Management Officer. 

|FR Doc. 00-1927 FUcd 1-21-60: &45 ami 

BILUNG CODE 7590-01-M 


Advisory Committee on Reactor 
Safeguards, Subcommittee on 
Reliability and Probabilistic 
Assessment; Meeting 

The ACRS Subcommittee on 
Reliability and Probabilistic Assessment 
will hold an open meeting on February 
6,1980, in Room 1046,1717 H St., NW.. 
Washington, DC 20555. 

The agenda for subject meeting shall 
be as follows: Wednesday, February 6, 
1980; 8:30 a.m. until the conclusion of 
business. 

The Subcommittee will meet in 
executive session with its consultants 
and fellows to explore and exchange 
opinions regarding the topics being 
discussed. The Subcommittee will also 
hear some brief presentations and hold 
discussions with representatives of the 
NRC Staff. The following topics will be 
discussed: 

1. Consistency of actual component 
failure experience with that projected in 
WASH-1400. 

2. Probabilities of the Sep. 24.1977 
Davis Besse and the March 20.1978 


Rancho Seco events using WASH-1400 
methodology. 

3. Risk comparison of nuclear plants 
with other methods of electricity 
generation. 

4. Quantitative safety goals for 
nuclear power plants. 

Further information regarding topics 
to be discussed, whether the meeting 
has been cancelled or rescheduled, the 
Chairman’s ruling on requests for the 
opportunity to present oral statements 
and the time allotted therefor can be 
obtained by a prepaid telephone call to 
the cognizant Designated Federal 
Employee, Mr. Gary Quittschreiber, 
(telephone 202/834-3267) between 8:15 
a.m. and 5:00 p.m., EST. 

Dated: January 16,1980. 

John C. Hoyle, 

Advisory Committee Management Officer. 

(FR Doc. 80-1928 Filed 1-21-00; 8:45 amj 

BILUNG CODE 7590-01-M 


1 Docket No. 40-4492J 

Federal-American Partners Uranium 
Mill, Gas Hills Mining District, Fremont 
County, Wyo.; Availability of 
Environmental Report and Intent To 
Prepare a Draft Environmental Impact 
Statement Concerning Renewal of a 
Source Material License 

agency: U.S. Nuclear Regulatory 
Commission (NRC). 
action: Notice of availability of 
environmental report and intent to 
prepare a draft environmental impact 
statement and to hold a scoping 
meeting. 

summary: 1 . Description of the Proposed 
Action—Federal-American Partners 
(FAP) has operated a uranium mill in the 
Ga9 Hills Mining District of Wyoming 
since 1959 under NRC Source Material 
License No. SUA-667. FAP is currently 
applying to renew this Source Material 
License and to obtain approval for a mill 
expansion and use of a new tailings 
disposal system. The mill is located in 
Fremont County on the Gas Hills route 
approximately 80 kilometers (50 miles) 
east of Riverton, Wyoming. FAP’s 
proposed plans call for the expansion of 
the mill process capacity from 860 
metric tons of ore (950 short tons) per 
day to 2,680 metric tons of ore (2,950 
short tons) per day and disposal of 
tailings into a mined out pit 
approximately one mile from the mill. 

2. Pursuant to the National 
Environmental Policy Act of 1969 and 
the regulations of the Commission in 10 
CFR Part 51, FAP has filed an 
environmental report in support of their 
applications. The environmental report 


and any subsequent documents will be 
available for inspection and copying at 
the Public Document Room, 1717 H 
Street, N.W., Washington, D.C. 20555. 
Copies of the environmental report are 
also being provided to the State 
Planning Coordinator, Office of the 
Governor. 2320 Capitol Avenue, 
Cheyenne, Wyoming 82002. 

3. The scoping process will include a 
meeting to be held in the Lodge Room of 
the Elks, 207 E. Main Street, Riverton. 
Wyoming, on February 13,1980 at 7:00 
p.m. This meeting will provide for a 
briefing of interested parties concerning 
the proposed action and alternatives 
and opportunity for comment on the 
scope of the proposed statement. The 
participation of the public and all 
interested government agencies is 
invited. Copies of this notice will be 
mailed to all affected federal, state and 
local agencies, and other interested 
persons. Written comments concerning 
the scope of the proposed statement will 
be accepted until February 29,1980. 

4. After the environmental report has 
been analyzed, a draft environmental 
impact statement will be prepared. The 
DEIS is expected to be available to the 
public for review and comment in June, 
1980. 

Questions about the proposed action, 
DEIS, or scoping meeting and any 
written comments should be directed to 
D. M. Gillen, U.S. Nuclear Regulatory 
Commission, Division of Waste 
Management, 483-SS, Washington, D.C. 
20555, phone (301) 427-^1103. 

Dated at Silver Spring, Maryland, this 14th 
day of January. 1980. 

For the Nuclear Regulatory Commission. 

Ross A. Scarano. 

Chief, Uranium Recovery Licensing Branch, 
Division of Waste Management. 

|FR Doc. 00-1932 Filed 1-21-60; 8:45 »m| 

BILUNG CODE 7590-01-M 


| Docket Nos. 50-275 OL, 50-323 OL1 

Pacific Gas & Electric Co. (Diablo 
Canyon Nuclear Power Plant, Units 1 
and 2); Change of Place of Argument 

January 16.1980. 

The location of the oral argument in 
this cause scheduled for 9:30 a.m., 
Wednesday, January 23,1980, has been 
changed from the U.S. Tax Court to the 
United States District Court, Courtroom 
No. 12, 19th Floor, Federal Building and 
Courthouse, 450 Golden Gate Avenue, 
San Francisco, California. 

It is so ordered. 
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For the Appeal Board. 

C. Jean Bishop, 

Secretary to the Appeal Board. 

|FR Doc 80-1931 Filed 1-21-80; 8:45 am} 

BILLING CODE 7590-01-M 


PRESIDENTS COMMISSION ON 
PENSION POLICY 

Meetings 

The President’s Commission on 
Pension Policy has scheduled meetings 
as follows: 

February 4,1980, of the study groups 
on present and future income needs of 
the retired and disabled population, and 
pension policy and the economy, a 
roundtable discussion with labor union 
representatives, in Room 2008 of the 
New Executive Office Building, 728 
Jackson Place, N.W., Washington, D.C.. 
commencing at 9:00 a.m, 

February 25,1980, of the study group 
on present and future income needs of 
the retired and disabled population, on 
retirement ages and general study group 
issues, at the Sir Francis Drake Hotel, 
San Francisco, California, commencing 
at 9:00 a.m. 

February 26,1980, of the study group 
on present and future income needs of 
the retired and disabled population, on 
income adequacy and general study 
group issues, at the Ambassador Hotel, 
Los Angeles, California, commencing at 
10:00 a.m. 

March 13,1980, of the full 
Commission, a regular meeting, in Room 
2008 of the New Executive Office 
Building, 726 Jackson Place, N.W., 
Washington, D.C., commencing at 8:30 
a.m. 

April 18,1980, of the study group on 
the ability of the present U.S. pension 
systems to meet the needs of the retired, 
disabled, and their survivors, on 
universal Social Security coverage, in 
Room 2008 of the New Executive Office 
Building, 726 Jackson Place, N.W., 
Washington, D.C., commencing at 9:00 
a.m. 

June 13,1980. of the study group on 
the ability of the present U.S. pension 
systems to meet the needs of the retired, 
disabled, and their survivors, on funding 
and financing issues, at the Marquette 
Hotel, Minneapolis, MN, commencing at 
10:00 a.m. 

The meetings will be open to public 
observation. Persons interested in 
attending should address a letter to the 
President’s Commission on Pension 
Policy, 736 Jackson Place, N.W., 
Washington. D.C. 20006. Admission of 
observers will be on the basis of the 
earliest postmark date and to the extent 


space is available. The Commission’s 
telephone number is (202) 395-5132. 

The Commission invites interested 
parties and individuals who wish to 
present testimony to the Commission or 
one of its study groups to make a 
written request to the Executive Director 
at least two weeks before the meeting. 
The request should outline the contents 
of the statement to be presented and 
contain some background information. 

Thirty copies of the formal statement 
must be received by the Executive 
Director 10 days before the scheduled 
meeting. The public is also free at any 
time to submit written testimony 
without making a presentation. 

Additional information may be 
obtained by calling Philip L. Sparks, 
Public Information Officer, at the 
telephone number listed above. 

Signed at Washington. D.C., this 15th day 
of January 1980. 

Thomas C. Woodruff, 

Executive Director. 

|FR Doc 80-1889 Filed 1-21-80 8:45 am} 

BILLING CODE 6820-99-M 


SELECT COMMISSION ON 
IMMIGRATION AND REFUGEE POLICY 

Public Hearing, Los Angeles, Calif. 

The Select Commission on 
Immigration and Refugee Policy will 
hold the seventh of 12 regional hearings 
on: 

Date: February 5,1980. 

Tijne: 9 a.m.-5 p.m.; 7-9 p.m. 

Place: The Occidental Center Auditorium, 
1149 S. Hill Street, Los Angeles. California 
90015. 

The Los Angeles hearing will be 
chaired by Rose Matsui Ochi, Executive 
Assistant to the Mayor of Los Angeles 
and a member of the Select Commission. 

Other Commissioners attending 
include the Rev. Theodore M. Hesburgh, 
President, University of Notre Dame and 
Chairman of the Select Commission; 
Secretary of Labor F. Ray Marshall; 
Senator Dennis DeConcini (D-Arizona); 
Senator Alan K. Simpson (R-Wyoming); 
Rep. Robert McClory (R-Illinois); and 
Judge Cruz Reynoso, Associate Justice, 
California Court of Appeals. 

The major portion of this hearing will 
be devoted to testimony from invited 
witnesses addressing issues relating to 
refugee resettlement, rights and 
entitlements of aliens, and consideration 
of the preference system for immigrant 
visas. 

There will also be an “Open Mike” in 
the evening from 7-9 p.m. available to 
anyone wishing to address any 
immigration issue before the 
Commission. 


Written statements will be accepted 
for a period of 7 days following the 
hearing from people unable to appear in 
person. 

The public is cordially invited to 
attend both the day and evening 
discussions. 

The Select Commission on 
Immigration and Refugee Policy was 
created by public law to provide a 
comprehensive review of U.S. 
immigration laws, policies, and 
procedures. The regional hearings are 
being held to ensure that a wide range of 
views are heard and considered by the 
Commission. Other hearings are being 
held in Baltimore, Boston, Chicago, 
Denver, Miami, New Orleans, New 
York, Phoenix, San Antonio, and San 
Francisco. 

Members of the Commission include 
four Cabinet officers, eight members of 
Congress with four members selected 
from each Judiciary Committee, and four 
members appointed by the President 

Anyone wishing more information 
about the Los Angeles hearing or about 
testifying at the evening session should 
contact: Lee Thomas Surh, Select 
Commission on Immigration and 
Refugee Policy, New Executive Office 
Building, Suite 2020, 726 Jackson Place, 
NW., Washington,‘D.C. 20506. 

Telephone: (202) 395-5615. 

Lawrence H. Fuchs, 

Executive Director. 

|FR Doc. 80-1908 Filed 1-21-80; 8:45 am} 

BILLING CODE 6320-AC-M 


Public Hearing; Phoenix, Ariz. 

The Select Commission on 
Immigration and Refugee Policy will 
hold the sixth of 12 regional hearings on: 

Date: February 4,1980. 

Time: 9:00-4:00; 5-7:00 p.m. 

Place: The Phoenix Little Theatre, 25 East 
Coronado Road. Phoenix, Ariz. 

The Phoenix hearing will be chaired 
by Senator Dennis DeConcini (D- 
Arizona) and member of the Select 
Commission. 

Other Commissioners attending 
include Secretary of HEW Patricia 
Harris; the Rev. Theodore M. Hesburgh, 
President, University of Notre Dame and 
Chairman, Select Commission; Senator 
Charles McC. Mathias, Jr. (R-Maryland): 
Senator Alan K. Simpson (R-Wyoming); 
Rep. Robert McClory (R—Illinois); Rep. 
Hamilton Fish, Jr. (R-New York): Rose 
Matsui Ochi, Executive Assistant to the 
Mayor of Los Angeles; Joaquin F. Otero, 
Vice President, Brotherhood of Railway 
and Airline Clerks; and Judge Curz 
Reynoso, Associate Justice, California 
Court of Appeals. 
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The major portion of this hearing will 
be devoted to testimony from invited 
witnesses addressing issues relating to 
the impacts of illegal or undocumented 
aliens on the U.S. economy and society, 
legalization of undocumented aliens, 
and border nation cooperation. 

There will also be an "Open Mike” 
from 5:00-7:00 p.m. available to anyone 
wishing to address any immigration 
issue before the Commission. 

Written statements will be accepted 
for a period of 7 days following the 
hearing from people unable to appear in 
person. 

The public is cordially invited to 
attend both the day and evening 
discussions. 

The Select Commission on 
Immigration and Refugee Policy was 
created by public law to provide a 
comprehensive review of U.S. 
immigration laws, policies, and 
procedures. Regional hearings are being 
held to ensure that a wide range of 
views are heard and considered by the 
Commission. Other hearings are being 
held in Baltimore, Boston, Chicago, 
Denver, Los Angeles. Miami, New 
Orleans, New York, San Antonio, and 
San Francisco. 

Members of the Commission include 
four Cabinet officers, eight members of 
Congress with four members selected 
from each Judiciary Committee, and four 
members appointed by the President. 

Anyone wishing more information 
about the Los Angeles hearing or about 
testifying at the evening session should 
contact: Elaine Daniels, Select 
Commission on Immigration and 
Refugee Policy, New Executive Office 
Building, Suite 2020, 726 Jackson Place, 
NW.. Washington, D.C. 20506. 

Telephone: (202) 395-5615. 

Lawrence H. Fuchs, 

Executive Director. 

[FR Doc. 00-1906 Filed 1 - 21 -30; &45 am) 

81 LUNG CODE 6020—AR-41 


DEPARTMENT OF STATE 

% 

I Public Notice CM-8/264] 

Advisory Committee on the Law of the 
Sea; Partially Closed Meeting 

In accordance with section 10(d) of 
the Federal Advisory Committee Act 
(Pub. L. 92-463) as amended by Pub. L. 
94-409 section 5(c), notice is hereby 
given that the Advisory Committee on 
the Law of the Sea will meet in closed 
sessions on Thursday. February 7 and in 
both open and closed sessions on 
Friday, February 8,1980. The open 
session of the meeting will convene 
February 8 at 2:30 p.m. in the Loy 


Henderson Conference Room, U.S. 
Department of State, 21st and C Streets, 
NW, Washington, DC. 

The purpose of the closed meeting is 
to discuss specific conference issues and 
formal planning and policy preparations 
for the U.S. Delegation to the Ninth 
Session of the Third United Nations 
Conference on the Law of the Sea to be 
held in New York beginning February 
27.1980. During these closed sessions, 
documents classified under the 
provisions of Executive Order 12065 will 
be discussed. 

These documents relate to the issues 
which the United States will be 
negotiating at the Conference. The 
documents are exempt under 5 U.S.C. 
552b(c)(l), and may be withheld from 
disclosure in the public interest. 

The issues cover such subjects as 
freedom of navigation on the high seas 
and in international straits, national 
security interests, the nature of a deep 
seabeds mining regime and proposed 
deep seabed mining legislation, the 
breadth of the continental margin, the 
juridical status of the economic zone, 
fisheries, vessel source pollution, 
scientific research, dispute settlement, 
and other related topics involving U.S. 
national security matters. Premature 
disclosure of the contents of these 
documents could adversely affect our 
foreign relations interests and 
jeopardize the chances of obtaining a 
timely and satisfactory Law of the Sea 
Treaty. 

The open session of the Advisory 
Committee meeting will discuss all 
principal agenda issues to be considered 
during the Third United Nations 
Conference on the Law of the Sea, 
including those issues stated above, but 
will not examine the classified items 
discussed during the closed session. 

The Advisory Committee on the Law 
of the Sea represents a broad cross- 
section of industries, professions, 
academic disciplines and other public 
groups. As such, it will comprehensively 
review the proposals which will come 
before the Conference. 

At the open session, beginning at 2:30 
p.m. February 8, the general public 
attending may participate in the 
discussion subject to instructions of the 
Chairman. 

As entrance to the State department is 
controlled, members of the public who 
wish to attend the open session should 
contact Mr. Thomas Okada and provide 
their name and affiliation to facilitate 
their attendance. Mr. Okada’s telephone 
number is (202) 632-0041. 


Dated: November 29.1979. 

Alan D. Bertind. 

Director, Office of the Law of the Sea 
Negotiations. 

JFR Doc. 00-1944 Filed 1-21-80: 8:46 am) 

BILLING COOE 4710-10-M 


[CM-8/265] 

Shipping Coordinating Committee, 
Subcommittee on Safety of Life at Sea; 
Meeting 

The working group on safety of 
navigation of the Subcommittee on 
Safety of Life at Sea will conduct an 
open meeting on February 20.1980 in 
Room 3201, U.S. Coast Guard 
Headquarters (Transpoint Building). 

2100 S-econd Street SW.. commencing at 
9:30 a.m. 

The purpose of the meeting is to 
discuss the following topics: 

—Consider matters for the forthcoming 
SUB NAV XXIV session scheduled for 
February 25-29,1980 and in particular: 
—Routing of ships; 

—Matters related to the 1972 Collision 
Regulations; 

—Ship movement reporting systems; 

—Omega differential correction 
systems; 

—Shipbome navigational aids and 
related equipment; 

—Accuracy requirements and 
harmonization of radio navigation 
systems; 

—World-wide VHF navigational 
channels; 

—Matters related to search and rescue; 
—Any other business. 

Requests for further information 
should be directed to Captain D. B. 
Charter, Jr., c/o Commandant (G-WLE/ 
11), U.S. Coast Guard Headquarters, 
2100 Second Street SW., Washington, 
D.C. 20593, telephone (202) 426-1934. 

Dated: January 10,1980. 

John Todd Stewart, 

Chairman, Shipping Coordinating Committee . 

[VR Doc 00-1945 Filed 1-21-80; 6:45 am) 

BILUNG CODE 4710-07-11 


DEPARTMENT OF THE TREASURY 

[Public Debt Series—No. 4-80J 

Treasury Notes of January 31,1982, 
Series N-1982 

January 17,1980. 

1. Invitation for Tenders 

1.1. The Secretary of the Treasury, 
under the authority of the Second 
Liberty Bond Act, as amended, invites 
tenders for approximately $4,000,000,000 
of United States securities, designated 
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Treasury Notes of January 31.1982, 
Series N-1982 (CUSIP No. 912827 KH 4). 
The securities will be sold at auction 
with bidding on the basis of yield. 
Payment will be required at the price 
equivalent of the bid yield of each 
accepted tender. The interest rate on the 
securities and the price equivalent of 
each accepted bid will be determined in 
the manner described below. Additional 
amounts of these securities may be 
issued to Government accounts and 
Federal Reserve Banks for thier own 
account in exchange for maturing 
Treasury securities. Additional amounts 
of the new securities may also be issued 
at the average price to Federal Reserve 
Banks, as agents for foreign and 
international monetary authorities, to 
the extent that the aggregate amount of 
tenders for such accounts exceeds the 
aggregate amount of maturing securities 
held by them. 

2. Description of Securities 

2.1. The securities will be dated 
January 31,1980, and will bear interest 
from that date, payable on a semiannual 
basis on July 31,1980, and each 
subsequent 6 months on January 31 and 
July 31, until the principal becomes 
payable. They will mature January 31, ^ 
1982, and will not be subject to call for 
redemption prior to maturity. 

2.2. The income derived from the 
securities is subject to all taxes imposed 
under the Internal Revenue Code of 
1954. The securities are subject to estate, 
inheritance, gift or other excise taxes, 
whether Federal or State, but are 
exempt from all taxation now or 
hereafter imposed on the principal or 
interest thereof by any State, any 
possession of the United States, or any 
local taxing authority. 

2.3. The securities will be acceptable 
to secur deposits of public monies. They 
will not be acceptable in payment of 
taxes. 

2.4. Bearer securities with interest 
coupons attached, and securities 
registered as to principal and interest, 
will be issued in denominations of 
$5,000, $10,000, $100,000, and $1,000,000. 
Book-entry securities will be available 
to eligible bidders in multiples of those 
amounts. Interchanges of securities of 
different denominations and of coupon, 
registered and book-entry securities, 
and the transfer of registered securities 
will be permitted. 

2.5. The Department of the Treasury’s 
general regulations governing United 
States securities apply to the securities 
offered in this circular. These general 
regulations include those currently in 
effect, as well as those that may be 
issued at a later date. 


3. Sale Procedures 

3.1. Tenders will be received at 
Federal Reserve Banks and Branches 
and at the Bureau of the Public Debt, 
Washington, D.C. 20226, up to 1:30 p.m., 
Eastern Standard time, Wednesday, 
January 23,1980. Noncompetitive 
tenders as defined below will be 
considered timely if postmarked no later 
than Tuesday, January 22,1980. 

3.2. Each tender must state the face 
amount of securities bid for. The 
minimum bid is $5,000 and larger bids 
must be in multiples of that amount. 
Competitive tenders must also show the 
yield desired, expressed in terms of an 
annual yield with two decimals, e.g., 
7.11%. Common fractions may not be 
used. Noncompetitive tenders must 
show the term , 'noncompetitive’ , on the 
tender form in lieu of a specified yield. 
No bidder may submit more than one 
noncompetitive tender and the amount 
may not exceed $1,000,000. 

3.3. All bidders must certify that they 
have not made and will not make any 
agreements for the sale or purchase of 
any securities of this issue prior to the 
deadline established in Section 3.1. for 
receipt of tenders. Those authorized to 
submit tenders for the account of 
customers will be required to certify that 
such tenders are submitted under the 
same conditions, agreements, and 
certifications as tenders submitted 
directly by bidders for their own 
account. 

3.4. Commercial banks, which for this 
purpose are defined as banks accepting 
demand deposits, and primary dealers, 
which for this purpose are defined as 
dealers who make primary markets In 
Government securities and report daily 
to the Federal Reserve Bank of New 
York their positions in and borrowings 
on such securities, may submit, tenders 
for account of customers if the names of 
the customes and the amount for each 
customer are furnished. Others are only 
permitted to submit tenders for their 
own account. 

3.5. Tenders will be received without 
deposit for their own account from 
commercial banks and other banking 
institutions; primary dealers, as defined 
above; Federally-insured savings and 
loan associations; States, and their 
political subdivisions or 
instrumentalities; public pension and 
retirement and other public funds; 
international organizations in which the 
United States holds membership; foreign 
central banks and foreign states; Federal 
Reserve Banks; and Government 
accounts. Tenders from others must be 
accompanied by a deposit of 5% of the 
face amount of securities applied for (in 
the form of cash, maturing Treasury 


securities or readily collectible checks), 
or by a guarantee of such deposit by a 
commercial bank or a primary dealer. 

3.6. Immediately after the closing 
hour, tenders will be opened, followed 
by a public announcement of the amount 
and yield range of accepted bids. 

Subject to the reservations expressed in 
Section 4, noncompetitive tenders will 
be accepted in full, and then competitive 
tenders will be accepted, starting with 
those at the lowest yields, through 
successively higher yields to extent 
required to attain the amount offered. 
Tenders at the highest accepted yield 
will be prorated if necessary. After the 
determination is made as to which 
tenders are accepted, a coupon rate will 
be established, on the basis of a Vs of 
one percent increment, which results in 
an equivalent average accepted price 
close to 100.000 and a lowest accepted 
price above the original issue discount 
limit of 99.500. That rate of interest will 
be paid on all of the securities. Based on 
such interest rate, the price on each 
competitive tender allotted will be 
determined and each successful 
competitive bidder will be required to 
pay the price equivalent to the yield bid. 
Those submitting noncompetitive 
tenders will pay the price equivalent to 
the weighted average yield of accepted 
competitive tenders. Price calculations 
will be carried to three decimal places 
on the basis of price per hundred, e.g., 
99.923, and the determinations of the 
Secretary of the Treasury shall be final. 

If the amount of noncompetitive tenders 
received would absorb all or most of the 
offering, competitive tenders will be 
accepted in an amount sufficient to 
provide a fair determination of the yield. 
Tenders received from Government 
accounts and Federal Reserve Banks 
will be accepted at the price equivalent 
to the weighted average yield of 
accepted competitive tenders. 

3.7. Competitive bidders will be 
advised of the acceptance or rejection of 
their tenders. Those submitting 
noncompetitive tenders will only be 
notified if the tender is not accepted in 
full, or when the price is over par. 

4. Reservations 

4.1. The Secretary of the Treasury 
expressly reserves the right to accept or 
reject any or all tenders in whole or in 
part, to allot more or less than the 
amount of securities specified in Section 
1, and to make different percentage 
allotments to various classes of 
applicants when the Secretary considers 
it in the public interest. The Secretary’s 
action under this Section is final. 









Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Notices 


4491 


5. Payment and Delivery 

5.1. Settlement for allotted securities 
must be made or completed on or before 
Thursday. January 31. 1980. at the 
Federal Reserve Bank or Branch or at 
the Bureau of the Public Debt, wherever 
the tender was submitted. Payment must 
be in cash; in other funds immediately 
available to the Treasury: in Treasury 
bills, notes or bonds (with all coupons 
detached) maturing on or before the 
settlement date but which are not 
overdue as defined in the general 
regulations governing United States 
securities; or by check drawn to the 
order of the institution to which the 
tender was submitted, which must be 
received at such institution no later 
than: 

(a) Tuesday. January 29 1980. if the check 
is drawn on a bank in the Federal Reserve 
District of the institution to which the check 
is submitted (the Fifth Federal Reserve 
District in case of the Bureau of the Public 
Debt), or 

(b) Monday. January 28. 1980. if the check 
is drawn on a bank in another Federal 
Reserve District. 

Checks received after the dates set forth 
in the preceding sentence will not be 
accepted unless they are payable at the 
applicable Federal Reserve Bank. 
Payment will not be considered 
complete where registered securities are 
requested if the appropriate identifying 
number as required on tax returns and 
other documents submitted to the 
Internal Revenue Service (an 
individual’s social security number or an 
employer identification number) is not 
Furnished. When payment is made in 
securities, a cash adjustment will be 
made to or required ol »he bidder for 
any difference between the face amount 
of securities presenle. and the amount 
payable on the secuni.es allotted. 

5.2. in every case w here full payment 
is not completed on >m^. the deposit 
submitted with the tender, up to 5 
percent of the face amount of securities 
allotted, shall, at ih* j discretion of the 
Secretary of the Treasury be forfeited to 
the United States 

5.3. Registered v- tendered as 

deposits and in pa v n for allotted 
securities are not n paired to be 
assigned if the new > inties are to be 
registered in the same names and forms 
as appear in the registry ons or 
assignments of the securities 
surrendered. When the .*w securities 
are to be registered in names and forms 
different from thotu * inscriptions 
or assignments ot :tie? s, . unties 
presented, the assignment should be to 

The Secretary of t l “usury for 
(securities offered bv * < icular) in the 
name of (name and m . j v ei identifying 


number).” If new securities in coupon 
form are desired, the assignment should 
be to “The Secretary of the Treasury for 
coupon (securities offered by this 
circular) to be delivered to (name and 
address).” Specific instructions for the 
issuance and delivery of the new 
securities, signed by the owner or 
authorized representative, must 
accompany the securities presented. 
Securities tendered in payment should 
be surrendered to the Federal Reserve 
Bank or Branch or to the Bureau of the 
Public Debt, Washington, D.C. 20226. 
The securities must be delivered at the 
expense and risk of the holder. 

5.4. If bearer securities are not ready 
for delivery on the settlement date, 
purchasers may elect to receive interim 
certificates. These certificates shall be 
issued in bearer form and shall be 
exchangeable for definitive securities of 
this issue, when such securities are 
available, at any Federal Reserve Bank 
or Branch or at the Bureau of the Public 
Debt, Washington. D C. 20226. The 
interim certificates must be returned at 
the risk and expense of the holder. 

5.5. Delivery of securities in registered 
form will be made afler the requested 
form of registration has been validated, 
the registered interest account has been 
established, and the securities have 
been inscribed. 

6. General Provisions 

6.1. As fiscal agents of the United 
States, Federal Reserve Banks are 
authorized and requested to receive 
tenders, to make allotments as directed 
by the Secretary of the Treasury, to 
issue such notices a9 may be necessary, 
to receive payment for and make 
delivery of securities on full-paid 
allotments, and to issue interim 
certificates pending delivery of the 
definitive securities. 

6.2. The Secretary of the Treasury 
may at any time issue supplemental or 
amendatory rules and regulations 
governing the offering. Public 
announcement of such changes will be 
promptly provided. 

Supplementary Statement 

The announcement set forth above 
does not meet the Department’s criteria 
for significant regulations and, 
accordingly, may be published without 
compliance with the Departmental 
procedures applicable to such 
regulations. 

Paul H. Taylor, 

Fiscal Assistant Secretary 

IFR Doc 2024 Filed 1-21-00: 8 45 «m| 

BILLING CODE 4810-40-M 


INTERSTATE COMMERCE 
COMMISSION 

(Ex Parte No. 274 (Sub-No. 3)1 

Abandonment of Railroad Lines—Use 
of Opportunity Costs 

Decided December 26.1979. 

agency: Interstate Commerce 
Commission. 

action: Statement of policy change. 

summary: By notice published in the 
Federal Register (44 FR 10807) the 
Commission instituted a proceeding to 
determine the appropriate use of 
opportunity costs as a factor in 
approving abandonments. Ex Parte No. 
274 (Sub-No. 3), Abandonment of 
Railroad Lines—Use of Opportunity 
Costs. After considering the comments 
that were filed the Commission has 
decided to allow carriers to introduce 
evidence as to the opportunity costs 
they incur. 

FOR FURTHER INFORMATION CONTACT: 

Michael Erenberg, (202) 275-7245. 

SUPPLEMENTARY INFORMATION: 

Background 

On February 23,1979, notice was 
published in the Federal Register (44 FR 
10807) instituting this proceeding to 
determine the appropriate use of 
opportunity costs as a factor in 
approving rail abandonments. We 
defined the term “opportunity cost” as 
“the real economic loss an entity 
experiences when it must forego some 
other, more profitable use of its 
resources.” 

This proceeding grew out of our 
decision in Texas and Pacific Railway 
Company Abandonment, 360 I.C.C. 206 
(1979). The central issue was whether 
the opportunity costs incurred in 
keeping rail assets tied up in less 
profitable operations, as opposed to 
more profitable uses elsewhere, was n 
proper criterion to be considered in 
approving abandonments. A brief 
discussion of that case would be helpful. 

On July 12,1976, the Texas and Pacific 
Railway Company filed an application 
to abandon its Rock House line. That 
line consists of 27.2 miles of spur 
trackage on which is located one 
shipper. Traffic over the lines totaled 94 
carloads (3.5 cars per mile) in 1975,106 
carloads (4.0 cars per mile) in 1976. and 
no traffic during the first 5 months of 
1977. The single shipper’s facility was 
not in production when the record was 
closed, and only two employees were 
being kept on the site. Because the track 
was of recent vintage, however, cost 
figures for the rail operation were quite 
low and the line was showing a 
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marginal profit overall. On the basis of 
these facts, Review Board Number 5 
denied the application on September 30, 
1977. On appeal, division 1 reversed the 
board on April 5,1978. The division 
found that substantial opportunity costs 
were incurred by applicant in keeping 
valuable line tied up in a marginal 
operation. It concluded that applicant’s 
inability to use the rail on other lines 
was a substantial burden on interstate 
commerce, sacrificing more efficient 
movement of other traffic to 
accommodate the needs of one shipper. 
On July 20,1978, the Commission 
reopened the proceeding, finding that 
the case involved a matter of general 
transportation importance. 

On February 9,1979, the Commission 
by a vote of 3 to 2 reinstated the initial 
decision denying the abandonment. In 
the view of the majority neither 
Commission precedent nor our 
regulations offered guidance as to how 
to use opportunity costs as a factor in 
the public convenience and necessity 
test, the majority, therefore, concluded 
that we should forego any consideration 
of opportunity costs. Thus, in 
determining that the public convenience 
and necessity did not permit the 
proposed abandonment, reliance was 
placed on the traditional balancing test, 
without employing opportunity costs. 

Comments 

Written comments in this proceeding 
were received from government, rail, 
and shipper interests. From the Federal 
Government, comments were filed by 
the United States Department of 
Transportation (DOT) and the Office of 
Rail Public Counsel (RPC). The State 
bodies which commented were: State of 
Illinois, joined by Illinois Commerce 
Commission and John W. McGinness, 
Illinois Legislative Director for United 
Transportation Union (Illinois); Illinois 
Department of Transportation (IDOT); 
Minnesota Department of 
Transportation (Minnesota); State of 
New Hampshire (New Hampshire); New 
York State Department of 
Transportation (New York); Ohio Rail 
Transportation Authority (ORTA): South 
Dakota Public Utilities Commission 
(South Dakota); State of Texas (Texas); 
and the Commonwealth of Virginia, 
Department of Highways & 
Transportation (Virginia). 

The rail interests filing comments 
were the Association of American 
Railroads (AAR), Missouri Pacific 
Railroad Company (MOPAC), Southern 
Pacific Transportation Company (SP), 
and St. Louis-San Francisco Railway 
Company (Frisco). 

Shippers which submitted comments 
were Elcor Corporation (Elcor), 


Farmland Industries, Inc. (Farmland), 
The Fertilizer Institute (TFI), FirstMiss 
Inc. (FirstMiss), National Counsel of 
Farmer Cooperatives (NCFC), National 
Grain and Feed Association (NGFA), 
and Vistron Corporation (Vistron). 

The comments of IDOT, New York, 
Vistron, DOT, and NGFA were late- 
filed. However, since consideration of 
those comments would be helpful in our 
determination, and the delay would not 
prejudice or delay the disposition of the 
case, those comments have been 
accepted. Thus DOTs motion for leave 
to file comments is granted. 

Opposition .—Illinois, IDOT, 
Minnesota, ORTA, South Dakota, 
FirstMiss, Farmland, and NGFA express 
total opposition to the use of opportunity 
costs as a factor in abandonment 
proceedings. These parties are 
concerned that if opportunity costs are 
made a factor the result will be 
wholesale abandonment of profitable 
lines. 

They stress the fact that railroads, as 
common carriers, occupy a unique place 
in the corporate world. They believe 
that common carriers are not free to 
make decisions regarding how and 
where to commit their resources based 
solely on the principle of profit 
maximization. 

Assuming an unfettered use of 
opportunity costs as a factor, it is argued 
that carriers would be able to abandon 
operations if they could get a higher 
return by investing assets elsewhere. 
Thus, a carrier receiving a 7-percent 
return on investment on a branch line 
could argue that it should be able to 
abandon that line since it could get a 10- 
percent return by investing in municipal 
bonds. 

The statutory test in abandonment 
proceedings is whether the public 
convenience and necessity permit 
abandonment. By focusing on 
maximizing carrier profits, these parties 
argue, the Commission would be 
disregarding the needs of the public. 

Many of the parties also object to 
evidentiary aspects of using opportunity 
costs as a factor. IDOT is concerned 
with what it sees as an increased 
burden of proof on protestants. It 
believes that we will become involved 
in questions of carrier investment 
priorities. It also argues that the use of 
an opportunity costs concepts cannot be 
applied consistently to carriers of 
significantly varying financial health. It 
feels that we will need to require 
information regarding the carrier’s 
investment and marketing policies and 
the financial health of the entire 
corporate entity. It fears that protestants 
will have to prove that the carrier was 
financially healthy and that its 


management had incorrect corporate 
priorities. 

Although the overall tone of these 
comments is total opposition to any use 
of opportunity costs as a factor, the 
parties suggest several limitations on its 
use if we find it to be an appropriate 
factor. Many state that it should be 
limited to evidence of alternative rail 
use. The shipper interests are most 
concerned with the effect that rural 
abandonments would have on them and 
their customers. Farmland suggests that 
opportunity costs not be applied in the 
context of rural branch lines. 
Furthermore, it believes that we should 
consider opportunity costs only when a 
line cannot realize a profit after 
determining net carrier revenue, 
including the potential revenue if all 
cars requested were supplied, less the 
minimum amount required for necessary 
upgrading of the line. 

Limited use .—Other parties 
advocating a limited use of opportunity 
costs as a factor are RPC, New 
Hampshire, Texas, Elcor, NCFC. TFI, 
and Vistron. They offer numerous 
comments on how opportunity costs 
could be factored into the traditional 
balancing test in a useful but limited 
manner. Many of these parties argue 
that opportunity costs should be 
afforded relatively little weight in the 
balancing test. They also express the 
need to enforce a decision granting 
abandonment based on an alternative 
rail use of the assets by monitoring the 
subsequent use of those assets. 

These parties generally agree that 
opportunity costs should be limited to 
evidence regarding alternative rail uses. 
The major area of controversy is 
whether evidence of scrap value of 
these assets should be allowed. New 
Hampshire contends that carriers should 
not be allowed to sell their rail assets 
and use the cash proceeds on their rail 
system. Rather we should limit carriers 
to actually relocating the salvageable, 
tangible rail assets. Furthermore, New 
Hampshire would restrict carriers to 
relocating their assets within the same 
State in which they are presently used. 

While RPC believes that we should 
only consider the return the assets 
invested in the line to be abandoned 
would yield if reinvested in other rail 
uses, it would not limit carriers to 
simply relocating tangible assets. 

Instead RPC would allow evidence 
regarding proposed use of proceeds 
resulting from the sale of these assets. 

As to the evidentiary burden on the 
carrier. RPC suggests that carriers be 
required to demonstrate where on the 
system the reinvestment will be made 
and why it will be a more productive 
(not simply more profitable) investment. 
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Elcor, the protesting shipper in the 
Texas and Pacific case, argues that the 
carrier’s opportunity costs should be 
reduced by the real economic loss 
shippers and communities suffer when 
forced to use alternative modes of 
iransportation. The resulting figure 
would be the appropriate opportunity 
cost to be considered in abandonment 
proceedings. 

Vistron takes an altogether different 
approach. It suggests that railroads 
establish a “base investment” related to 
the general return and that opportunity 
costs be compared to that base level. 
Thus, a cfi^rrier that earns an overall 5- 
percent return on investment would, 
therefore, not be allowed to abandon a 
line with a 6-percent return even though 
by selling the line’s assets and using the 
proceeds elsewhere the carrier could 
recover a substantially higher return. 

Support .—The remaining parties, 
which include the rail interests. DOT, 
New York, and Virginia disagree 
strongly with any limitations. Arguing 
that carriers should be allowed to 
function in a free market type economy, 
these parties believe that we should 
allow unfettered use of opportunity 
costs as a factor in abandonment 
proceedings. 

They argue that railroads like other 
businesses must be free to make rational 
investment decisions without undue 
government interference. They stress 
that without the ability to invest 
resources so as to receive the best 
possible return, railroads will be unable 
to compete with other businesses for 
investor dollars. Furthermore, by 
allowing carriers to use their funds 
elsewhere, the public will benefit from a 
financially healthier rail industry 
through lower rates and better service. 

For this reason they assert that 
carriers must not be forced to live with a 
bad investment decision. Noting that 
investments once made are not 
thereafter ignored, they argue that if at a 
later point the company determines that 
the cost of disinvestment does not 
exceed the cost of continuing the 
investment, the company should be able 
to divest. They maintain that a railroad 
should be free to reinvest the proceeds 
in any alternative manner. 

DOT supports the application of a 
broad economywide concept of 
opportunity costs in determining the 
total cost to society of continuing 
service. It argues that the test of public 
convenience and necessity should 
compare all costs of maintaiping service 
with all reasonably perceived public 
benefits. Evidence of any alternative 
investments should be allowed as part 
of this test. 


Frisco argues that the failure to 
consider opportunity costs frustrates 
carrier attempts to maintain and 
upgrade their systems. Its comments 
discuss at length how and when the 
opportunity costs factor should be used 
in abandonment proceedings. 

Frisco distinguishes between two 
situations where a railroad might invoke 
opportunity costs as a factor in seeking 
abandonment. The first is when a line’s 
assets are of no use other than scrap 
and the carrier would like to reinvest the 
proceeds more profitably. In such a 
case, the enormous rehabilitation and 
maintenance costs involved in keeping 
the line operational are properly the 
focus of analysis. Opportunity costs will 
have little significance in this context. 

It is where the assets are both in good 
condition and needed elsewhere, Firsco 
asserts, that opportunity costs should 
play a significant role. Frisco identifies 
three instances in which a carrier might 
be operating a marginally profitable line 
which is in good repair and made up of 
materials with high alternate railroad 
use potential. One is when a branch line 
which was once a highly developed and 
well maintained connection between 
carriers has since lost the bridge traffic 
which originally justified the 
construction and maintenance 
expenditures received. The second is 
when a branch line which is the stub- 
end of a formerly highly developed and 
well maintained trunkline has been 
severed. The third is when a branch line 
is recently constructed to reach new or 
potential markets which failed to 
materialize or ceased to exist. This 
situation, of little out-of-pocket costs 
and marginal profitability, does not fit 
easily into the traditional balancing test 

Since Frisco believes the opportunity 
costs factor will be most relevant in the 
situation outlined above, it discounts the 
charges of wholesale branch line 
abandonment. Further, it notes that 
since most branch line rail is too light 
for main line use. and since the trend is 
to use continuously welded rail on main 
lines, most redevelopment will occur on 
other branch lines. Thus, it follows that 
branch line service will actually 
improve. 

In terms of the evidentiary burden 
Frisco believes the carrier should be 
able to present evidence concerning the 
condition and character of the rail and 
the new uses to which it can be put. The 
cost of taking up the old rail or moving 
the old assets must also be considered, 
but this item must be balanced against 
the cost of buying new assets if the old 
were not moved. 


Discussion and Conclusions 

After examining the public comments 
we find that opportunity costs must be a 
factor used in determining whether the 
public convenience and necessity 
permits abandonment. This finding 
reflects our belief that opportunity costs 
are a real, and. in some cases, very 
significant factor in determining whether 
the line at issue is imposing a burden on 
interstate commerce. We, therefore, 
advise carriers that in all future 
abandonment cases they are welcome to 
offer evidence of their opportunity costs. 
Such evidence may include the costs 
incurred in keeping assets tied up in less 
profitable operations as opposed to 
more profitable uses elsewhere, 
including nonrail uses. 

The two hypothetical cases offered by 
the Frisco are instances in which 
evidence of opportunity costs may be 
particularly relevant. However, since we 
believe that there are numerous 
situations in which the Commission 
should consider such a factor, we do not 
propose an exact rule of general 
applicability. 

We believe that in the abandonment 
areas must look ultimately to how 
productivity assets are used. Lines 
consisting of valuable rail assets which 
are underutilized should be allowed to 
be abandoned so that those assets may 
be better used elsewhere. Furthermore, 
it should be kept in mind that if we 
require a carrier to operate marginally 
profitable lines, it will be necessary for 
the carrier to earn more than a 
reasonable rate of return on other lines 
in order for the carrier to achieve an 
overall rate of return sufficient to attract 
investment capit&L This hidden form of 
cross-subsidization is highly 
questionable as a matter of national 
transportation policy. 

If a carrier seeks to abandon a line in 
good physical condition it most likely is 
because a forecasted return was not 
realized. Holding a carrier responsible 
for a poor investment decision by 
denying abandonment would serve the 
public poorly. If a carrier has made an 
investment which proves unwise, it 
should be allowed to minimize its 
losses. 

Despite this announced policy of 
allowing carriers to introduce evidence 
of opportunity costs in the form of net 
salvage value or productivity of rail 
assets we are not altering our traditional 
balancing test. 

Protestants are of course free to 
respond to the applicant’s opportunity 
costs evidence. For example questions 
as to ownership of the line or the land 
on which it is constructed, the source of 
funds used for construction or 
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rehabilitation, contracts between 
shippers and carriers, et cetera, can be 
introduced by parties in an attempt to 
persuade the Commission, that, on 
balance, the equities in a particular case 
require denial of the abandonment. 

The abandonment process has always 
involved balancing. By this statement 
we merely wish to inform the public that 
we are willing to listen to additional 
arguments advanced by carriers to 
support their contention that operation 
of a given line is a burden on interstate 
commerce. We believe that the judicious 
consideration of opportunity costs as 
one of the factors in abandonment cases 
will enable us to fulfill better our 
statutory duty to ensure the 
development, coordination, and 
preservation of a transportation system 
that meets the needs of the United 
States. 

This decision does not have any 
significant environmental or energy 
consequences. The environmental and 
energy consequences of individual 
abandonments will continue to be 
assessed in the context of the involved 
proceeding, of course. 

Commissioner Alexis, joined by 
Commissioner Clapp, concurring: 

I agree that opportunity costs should 
be given consideration in abandonment 
cases in applications involving lines that 
are marginally profitable. 

There are several criteria that should 
be included in considering opportunity 
costs of capital: 

1. We should look at the return on 
investment of the specific line in relation 
to a particular carrier’s long-term cost of 
capital. 

2. The burden of proof should be on 
the railroad seeking abandonment of the 
line to show that its return on 
investment (for this line) is below its 
cost of capital. 

3. The railroad should also show that 
the assets could be employed 
somewhere else in its system at a higher 
rate of return, would improve its overall 
financial performance, and, or would 
improve the services that it would offer 
to other shippers. 

We should not place limits on how 
assets are transferred from one 
transportation use to another e.g., 
movement of lines to other location, 
sales of assets and reinvestment in other 
transportation assets, and the like. 
However, I would oppose sales of 
nonmarginal lines if the proceeds are 
not reinvested in other transportation 
assets. 

By the Commission. Chairman O'Neal, Vice 
Chairman Stafford. Commissioners Gresham, 
Clapp, Christian. Trantum. Gaskins, and 


Alexis. Commissioner Alexis, joined by 
Commissioner Clapp, concurred. 
Agatha L Mergenovich, 

Secretary. 

[FR Doc. 80-1923 Plksd 1-21-80 *45 am j 

BILLING CODE 7035-01-*! 


(Notice No. 161] 

Assignment of Hearings 

January 14.1980. 

Cases assigned for hearing, 
postponement, cancellation or oral 
argument appear below and will be 
published only once. This list contains 
prospective assignments only and does 
not include cases previously assigned 
hearing dates. The hearings will be on 
the issues as presently reflected in the 
Official Docket of the Commission. An 
attempt will be made to publish notices 
of cancellation of hearings a9 promptly 
as possible, but interested parties 
should take appropriate steps to insure 
that they are notified of cancellation or 
postponements of hearings in which 
they are interested. 

MC 124070 (Sub-34F), Chemical Haulers, Inc., 
now assigned for hearing on January 22, 
1980 at Chicago, IL is canceled and 
transferred to Modified Procedure. 

MC 117416 (Sub-62F). Newman and 
Pemberton Corporation, now assigned for 
hearing on January 10,1980 at Washington, 
DC., is canceled and transferred to 
Modified Procedure. 

MC 128270 (Sub-3lF), Rediehs Interstate, Inc., 
A Delaware Corporation, now assigned for 
hearing on February 25,1980 will be held in 
Room 1944C, Everett McKinley Dirksen 
Bldg., 219’South Dearborn Street, Chicago, 
IL 

MC 56679 (Sub-109F), Brown Transport 
Corporation, now assigned for hearing on 
January 22.1980 will be held at the Century 
Center Hotel. 2000 Century Boulevard NE 
(At 1-85 North and Clairmont Road) 
Atlanta, GA. 

MC 146703 (Sub-lF). Roberts and Oake, Inc., 
transferred to Modified Procedure. 

MC 145154 (Sub-2F), Young’s Transportation 
Company, now assigned for hearing on 
January 16.1980 (3 days) at Houston, TX in 
Room Park Plaza One, Holiday Inn— 
Memorial Plaza, 2nd Floor—2100 Memorial 
Drive. 

No. AB-1 (Sub-86FJ, Chicago and North 
Western Transportation Company 
Abandonment between Tracy and Gray in 
Lyon, Lincoln, and Yellow Medicine 
Counties, Minnesota and Deuel County. 

SD. Now being assigned for hearing on 
March 10,1980 (1 week) at Marshall. MN, 
location of hearing room will be designated 
later. 

MC 112713 (Sub-265F), Yellow Freight 
System, lnc„ transferred to Modified 
Procedure. 

MC 141963 (Sub-2F). Air Cargo Transit. INC 
now being assigned for hearing on March 

24,1980 (1 Day) at Phoenix, AZ location of 
hearing room will be by subsequent notice. 


MC 129537 (Sub-40F), Reese Transportation 
Co., now assigned for hearing on February 

11.1980 (5 days) at New Orleans, LA in the 
Willow—Room #1001, Gateway Hotel. 

2261 North Causeway Boulevard. 

MC 143594 (Sub-6F), National Bulk Transport, 
Inc., now assigned for hearing on February 

6.1980 (3 days) at New Orleans. LA in the 
Willow—Room #1001, Gateway Hotel, 

2261 North Causeway Boulevard. 

MC 126118 (Sub-105F), Crete Carrier 
Corporation, transferred to Modified 
Procedure. 

MC 144957 (Sub-5F), Petercliffe, LTD. now 
assigned for hearing on January 23.1980 
will be held at the U.S. County Courthouse. 
Ill North Hill Street, Los Angeles, CA. 

MC 48958 (Sub-166F), Illinois California 
Express, Inc., now assigned for hearing on 
January 28,1980 will be held at the U.S. 
Courthouse, Room No. 203, 111 North Hill 
Street. Phoenix, AZ. 

MC 144217 (Sub-lF). Roberts Hargis d/b/a 
Bodee Truck Lines, Inc., now assigned for 
hearing on January 30,1980 will be held at 
the U.S. Courthouse. Room No. 203, 111 
North Hill Street, Phoenix, AZ. 

MC 146703 (Sub-llF). Roberts & Oake, Inc., 
now assigned for hearing on February 27. 
1980 is canceled and transferred to 
Modified Procedure. 

MC 113855 (Sub-476F). International 
Transport, Inc., transferred to Modified 
Procedure. 

MC 105120 (Sub-17F), Freightways Express. 
Inc., and MC C 10162. Dodds Truck Line, 
Inc. and Dodds Truck Line, Inc., Operator 
and Lessee of Bennett Truck Line. Inc., now 
being assigned for hearing is advanced to 
January 21.1980 (3 days), at the Executive 
Plaza Inn, 1471 Brooks Road East. 

Memphis, TN. 

MC 136828 (Sub-29F), Cook Transports. Inc., 
now assigned for hearing on February 11. 
1980 at Birmingham, AL is canceled and 
application dismissed. 

MC 123405 (Sub-65F), Food Transport, Inc., 
transferred to Modified Procedure. 

Ex Parte No. 315 (Sub-1 F). In the Matter of 
Kenneth R. Davis, now assigned for hearing 
on January 29,1980 at Washington. D.C. is 
postponed indefinitely. 

MC 123272 (Sub-24F), Fast Freight, Ino, now 
assigned for hearing on March 5,1980 at 
Milwaukee. WI is canceled. 

MC 145539 (Sub-lF), Ohio Northern Transit 
Company, now assigned for hearing on 
February 5,1980 at Columbus, OH is 
postponed to May 13,1980 (9 days) at 
Columbus, OH, location of hearing room 
will be by subsequent notice. 

MC 48958 (Sub-166F), Illinois California 
Express, Inc., now assigned January 2,1980 
at Phoenix, AZ, will be held in the 
Maricopa County Superior Court, 201 W. 
Jefferson St., Phoenix. AZ, instead of in 
Room No. 203, U.S. Courthouse. Ill North 
Hill St. 

MC 144217 (Sub-lF). Robert Kargis D/B/A 
Dodee Truck Lines. Inc. now assigned for 
hearing on January 30,1980, Phoenix. AZ. 
instead of in Room No. 203, U.S. 

Courthouse. Ill North Hill St. 

MC 143230 (Sub-2F), Luck Trucking, Inc., now 
assigned for hearing on January 22,1980 at 
Chicago. IL in the University of Chicago 
Law School. 1111 East 60th Street. 
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MC 112801 (Sub-226F). Transport Service, 

Co., now assigned for hearing on January 
24.1980 at Chicago. IL in the University of 
Chicago Law School, 1111 East 60th Street. 

MC 110563 (Sub-270F). Colkway Food 
Express. Inc., now assigned on January 25. 
1980 at Chicago. IL in the University of 
Chicago Law School. 1111 East 60th Street. 

MC 45194 (Sub-23F). Lattavo Bros., Inc., and 
MC 8959 (Sub. 33F), Youngstown Cartage 
Inc., now being assigned for Prehearing 
Conference February 20.1980 at the Offices 
of the Interstate Commerce Commission in 
Washington. DC. 

No. 37168. Detention Charges on Coal From 
Oklahoma to Missouri. VIA SLSL, now 
assigned for hearing on January 8.1980 at 
St. Louis, MO. is postponed to January 9. 
1980 (1 Day), in Conference Room 322.1114 
Market St„ St. Louis, MO. 

MC 146703 (Sub-4F), Roberts & Oake. Incx, 
now assigned for hearing on January 16. 
1980 at Washington. DC. is canceled and 
transferred to Modified Procedure. 

No. AB 8 (Sub-69F), Burlington Northern, Inc., 
Abandonment Between West Quincy, and 
Kirksville. MO., now assigned for hearing 
on February 25.1980 is postponed to March 
24.1980 (1 Week), at Edina, MO. in a 
hearing room to be designated later. 

MC 145738 (Sub-3F), East-West Motor 
Freight, Inc., now assigned for hearing on 
January 22,1980 will be held at the U.S. 
County Courthouse, 111 North Hill Street, 
Los Angeles, CA. 

MC 144957 (Sub-3F). Petercliffe, LTD., now 
assigned for hearing on January 23,1980 
will be held at the U.S. County Courthouse, 
111 North Hill Street, Los Angeles. CA. 

MC 144957 (Sub-3F), Petercliffe, LTD., now 
assigned for hearing on January 23,1980 
will be held at the U.S. County Courthouse, 
111 North Hill Street. Los Angeles, CA. 

Agatha L. Mergenovich, 

Secretary . 

(KR Doc. 00-1921 Piled 1-21-80: 0:45 «m| 

eILL!MG CODE 7035-01-41 


(investigation and Suspension No. 9244 
(Sub-1)] 

Carrier Exceptions to ConRail 
Surcharge on Wine, TCEB 

agency: Interstate Commerce 
Commission. 

action: Notice of reopening of related 
proceedings in which divisions of 
revenue have been prescribed. 

summary: The cited pending proceeding 
involves proposed surcharges on joint 
rates. The surcharge would accrue only 
to one carrier party to the rate. The 
Commission has determined that it is 
necessary to reopen related divisions 
proceedings where the basis for the 
divisions of revenue has been 
prescribed The divisions proceedings 
are reopened to the extent necessary in 
this proceeding. All parties to the 
original divisions proceedings are here 
placed on notice that the Commission 


may approve a resettlement of divisions 
with respect to the commodities 
involved in this surcharge proceeding if 
doing so is found to be necessary and 
appropriate. 

FOR FURTHER INFORMATION CONTACT: 

Richard Felder—(202) 275-7693. 
SUPPLEMENTARY INFORMATION: The 

reopened divisions proceedings are as 
follows: New England Divisions, 132 
I.C.C. 93 (1927), Divisions of Freight 
Rates, 253 I.C.C. 673 (1942), Official 
Western Trunk Line Divisions , 269 
I.C.C. 765 (1948), Official-Southwestern 
Divisions, 292 I.C.C. 447 (1954), Official- 
Southern Divisions, 337 I.C.C. 74 (1970), 
Akron C. & Y.R. Co. v. Atchison, T. &S. 
F. Ry. Co., 339 I.C.C. 540 (1971), and 
Cincinnati, N.O: & T.P. Ry. Co. v. Akron, 
C. & Y., 353 I.C.C. 165 (1976). 

Dated: January 8.1980. 

By the Commission. George M. Chandler, 
Acting Director. Office of Proceedings. 
Agatha L. Mergenovich, 

Secretary. 

JFR Doc. 00-1922 Filed 1-21-80:8:45 am) 

BILUNG CODE 703S-01-M 


[Rule 19, Ex Parte No. 241, 77th Rev. 
Exemption No. 90 J 

Exemption Under Provision of 
Mandatory Car Service Rules 

It appearing, That the railroads 
named below own numerous 50-ft. plain 
boxcars; that under present conditions 
there are substantial surpluses of these 
cars on their lines; that return of these 
cars to the owners would result in their 
being stored idle; that such cars be used 
by other carriers for transporting traffic 
offered for shipments to points remote 
from the car owners; and that 
compliance with Car Service Rules 1 
and 2 prevents such use of these cars, 
resulting in unnecessary loss of 
utilization of such cars. 

It is ordered, That pursuant to the 
authority vested in me by Car Service * 
Rule 19. 50-ft. plain boxcars described in 
the Official Railway Equipment Register, 
ICC RER 6410-C, issued by W. J. 

Trezise, or successive issues thereof, as 
having mechanical designation “XM," 
and bearing reporting marks assigned to 
the railroads named below, shall be 
exempt from provisions of Car Service 
Rules 1, 2(a) and 2(b). 

Aberdeen and Rockfish Railroad Company 
Reporting Marks: AR 

The Ahnapee & Western Railway Company 
Reporting Marks: AHW 
Ann Arbor Railroad System. 

Michigan Interstate Railway Company. 

Operator 

Reporting Marks: AA 
Apalachicola Northern Railroad Company 
Reporting Marks: AN 


‘The Areata and Mad River Railroad 
Company 

Reporting Marks: AMR 
Atlanta & Saint Andrews Bay Railway 
Company 

Reporting Marks: ASAB 
Bath and Hammondsport Railroad Company 
Reporting Marks: BH 
•Burlington Northern Inc. 

Reporting Marks: BN-CBQ-CN-NP-SPS 
Cadiz Railroad Company 
Reporting Marks: CAD 
Camino, Placerville ft Lake Tahoe Railroad 
Company 

Reporting Marks: CPLT 
City of Prineville 
Reporting Marks: COP 
The Clarendon and Pittsford Railroad 
Company 

Reporting Marks: CLP 

Columbus and Greenville Railway Company 
Reporting Marks: CAGY 
Delta Valley ft Southern Railway Company 
Reporting Marks: DVS 
Detroit, Toledo and Ironton Railroad 
Company 

Reporting Marks: DT&l-DTI 
Duluth. Missabe and Iron Range Railway 
Company 

Reporting Marks: DM1R 
East Camden & Highland Railroad Company 
Reporting Marks: EACH 
East St. Louis Junction Railroad Company 
Reporting Marks: ESLJ 
Galveston Wharves 
Reporting Marks: GWF 
Genessee and Wyoming Railway Company 
Reporting Marks: GNWR 
Green Mountain Railroad Corporation 
Reporting Marks: GMRC 
Greenville and Northern Railway Company 
Reporting Marks: CRN 
The Hutchinson and Northern Railway 
Company 

Reporting Marks: HN 
Helena Southwestern Railroad Company 
Reporting Marks: HSW 
Illinois Terminal Railroad Company 
Reporting Marks: ITC 

Indiana Eastern Railroad and Transportation, 
Inc. 

d.b.a. The Hoosier Connection 
Reporting Marks: HOSC 
•Lake Erie. Franklin ft Clarion Railroad 
Company 

Reporting Marks: LEF 
Lake Superior ft Ishpeming Railroad 
Company 

Reporting Marks: LSI 
Lamoille Valley Railroad Company 
Reporting Marks: LVRC 
Lancaster and Chester Railway Company 
Reporting Marks: LC 
Lenawee County Railroad Company, Inc. 

Reporting Marks: LCRC 
Longview>Portland ft Northern Railway 
Company 

Reporting Marks: LPN 
Louisiana Midland Railway Company 
Reporting Marks: LOAM 
Louisville and Wadley Railway Company 
Reporting Marks: LW 

Louisville, New Albany ft Corydon Railroad 
Company 


‘Addition. 

•Addition. 
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Reporting Marks: LNAC 
Manufacturers Railway Company 
Reporting Marks: MRS 
Maryland and Delaware Railroad Company 
Reporting Marks: MDDE 
McCloud River Railroad Company 
Reporting Marks: MR 
Middletown and New Jersey Railway 
Company, Inc. 

Reporting Marks: MNJ 
Mississippian Railway 
Reporting Marks: MISS 
Missouri-Kansas-Texas Railroad Company 
Reporting Marks: MKT-BKTY 
New Hope and Ivyland Railroad Company 
Reporting Marks: NHIR 
New Orleans Public Belt Railroad 
Reporting Marks: NOPB 
New York, Susquehanna and Western 
Railroad Company 
Reporting Marks: NYSW 
Octararo Railway, Inc. 

Reporting Marks: OCTR 
Oregon A Northwestern Railroad Co. 

Reporting Marks: ONW 
Pearl River Valley Railroad Company 
Reporting Marks: PRV 
Peninsula Terminal Company 
Reporting Marks: PT 
Pittsburg, Allegheny & McKees Rocks 
Railroad Company 
Reporting Marks: PA&M 
Port Huron and Detroit Railroad Company 
Reporting Marks: PHD 
Port of Tillamook Bay Railroad 
Reporting Marks: POTB 
Providence And Worcester Company 
Reporting Marks: PW 
Raritan River Rail Road Company 
Reporting Marks: RR 
St. Lawrence Railroad 
Reporting Marks: NSL 
St. Louis Southwestern Railway Company 
Reporting Marks: SSW 
St. Marys Railroad Company 
Reporting Marks: SM 
Sandersville Railroad Company 
Reporting Marks: SAN 
Savannah State Docks Railroad Company 
Reporting Marks: SSDK 
Sierra Railroad Company 
Reporting Marks: SERA 
Southern Pacific Transportation Company 
Reporting Marks: SP 
Southern Railway Company 
Reporting Marks: SOU 
Terminal Railway, Alabama State Docks 
Reporting Marks: TASD 
The Texas Mexican Railway Company 
Reporting Marks: TM 

Toledo, Peoria & Western Railroad Company 
Reporting Marks: TPW 
Union Railroad of Oregon 
Reporting Marks: UO 
Vermont Railway, Inc. 

Reporting Marks: VTR 
Virginia Central Railway 
Reporting Marks: VC 
Wabash Valley Railroad Company 
Reporting Marks: WVRC 
WCTU Railway Company 
Reporting Marks: WCTR 
Youngstown & Southern Railway Company 
Reporting Marks: YS 
Yreka Western Railroad Company 
Reporting Marks: YW 


Effective January 1,1980, and 
continuing in effect until further order of 
this Commission. 

Issued at Washington, D.C., December 
28.1979. 

Interstate Commerce Commission. 

Robert S. Turkington, 

Agent. 

(FR Doc 80-1920 Filed 1-21-60; 8:45 am) 

BILLING COOE 7035-01-M 


[Ex Parte No. 311) 

Expedited Procedures for Recovery of 
Fuel Costs 

Decided: January 15.1980. 

In our decision of January 8,1980, an 
11.5-percent surcharge was authorized 
on all owner-operator traffic, and on all 
truckload traffic whether or not owner- 
operators were employed. We ordered 
that all owner-operators were to receive 
compensation at this level. 

Although the weekly figures set forth 
in the appendix for transportation 
performed by owner-operators and for 
truckload traffic is 11.7 percent, we are 
authorizing that the 11.5-percent 
surcharge on this traffic remain in effect. 
All owner-operators are to continue to 
receive compensation at the 11.5-percent 
level. In addition, no change will be 
made in the existing authorization of a 
2.0-percent surcharge on less-than- 
truckload (LTL) traffic performed by 
carriers not utilizing owner-operators. 
However, a 4.4-percent surcharge is 
authorized for the bus carriers. 

Some shippers have raised questions 
with regard to the application of the X- 
311 surcharges on certain LTL shipments 
slightly below truckload minimum 
weights, when the carrier is required to 
give the shipper the benefit of the lower 
truckload charge if it is exceeded by the 
LTL charge. It appears that some 
carriers are first determining whether 
the truckload or LTL charge applies, and 
then assessing the fuel surcharge. Since 
the fuel surcharge for truckload 
shipments is considerably larger than 
that for LTL movements, this can lead to 
instances where net overall charges for 
LTL shipments at truckload rates are 
higher than for the same LTL shipments 
at the LTL rates. 

This methodology could result in 
higher charges for smaller shipments 
than for larger shipments over the same 
routings in violation of 49 C.F.R. 
1310.7(e). We find that in computing 
charges in situations described above 
that the fuel surcharge must be added in 
first, and the lowest total charges 
(including the surcharge) be assessed 
against the shipper. 


Notice shall be given to the general 
public by mailing a copy of this decision 
to the Governor of each State and to the 
Pubic Utilities Commissioners or Boards 
of each State having jurisdiction over 
transportation, by depositing a copy in 
the Office of the Secretary, Interstate 
Commerce Commission, Washington, D. 
C., for public inspection, and by 
delivering a copy to the Director, Office 
of the Federal Register, for publication 
therein. 

It is ordered: This decision shall 
become effective Friday, 12:01 a.m., 
January 18,1980. 

By the Commission, Chairman Gaskins, 
Vice Chairman Stafford, Commissioners 
Stafford, Clapp, Trantum, and Alexis. 

Agatha L. Mergenovich, 

Secretary. 

Appendix .—Fuel Surcharge 

Base Dale and Price per Gallon (Including Tax) 
January 1.1979— __ 63 5c 

Dale of Current Price Measurement and Pnce per Gallon 
(Including Tax) 

January 14. 1980 __ 107 8 

Average Percent Fuel Expenses (Including Taxes) ol Total 
Revenue 


(1) 

(2) 

(3) 

From transportation 
performed by owner- 

Other 

Bus earners 

operators 



(Apply to ail truckload 

(Inducing less- 


rated traffic) 

truckioad traffic) 


16.9% 

2.9% 

6.3% 

Percent Surcharge Developed 


11.7 

2.0% 

4.4% 

Percent Surcharged Allowed 


11.6% 

20% 

4.4% 


(FR Doc 00-1919 Filed 1-21-80; 8:45 am) 

BILUNG COOE 7035-01-M 


[Notice No. 259] 

Motor Carrier Temporary Authority 
Applications 

January 16,1980. 

The following are notices of filing of 
applications for temporary authority 
under Section 210a(a) of the Interstate 
Commerce Act provided for under the 
provisions of 49 CFR 1131.3. These rules 
provide that an original and six (6) 
copies of protests to an application may 
be filed with the field official named in 
the Federal Register publication no later 
than the 15th calendar day after the date 
the notice of the filing of the application 
is published in the Federal Register. One 
copy of the protest must be served on 
the applicant, or its authorized 
representative, if any. and the protestant 
must certify that such service has been 
made. The protest must identify the 
operating authority upon which it is 
predicated, specifying the “MC" docket 
and “Sub” number and quoting the 
particular portion of authority upon 
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which it relies. Also, the protestant shall 
specify the service it can and will 
provide and the amount and type of 
equipment it will make available for use 
in connection with the service 
contemplated by the TA application. 

The weight accorded a protest shall be 
governed by the completeness and 
pertinence of the protestant's 
information. 

Except as otherwise specifically 
noted, each applicant states that there 
will be no significant effect on the 
quality of the human environment 
resulting from approval of its 
application. 

A copy of the application is on file, 
and can be examined at the Office of the 
Secretary, Interstate Commerce 
Commission, Washington, D.C., and also 
in the ICC Field Office to which protests 
are to be transmitted. 

Note.—All applications seek authority to 
operate as a common carrier over irregular 
routes except as otherwise noted. 

Motor Carriers of Property 

MC 149088TA, filed February 28,1979. 
Applicant: TRANSPORTATION, INC., 

R. R. #4, Ottawa, KS 66067. 
Representative: David L. Bones, 205 E. 
Wilson, Ottawa, KS 66067. Cool, in bulk . 
From mine site of Clemens Coal Co. 
near Pittsburg, KS to Kansas City. 
Independence, Lee’s Summit, Sedalia, 
Springfield. Joplin, and Asbury, MO, for 
180 days. An underlying ETA seeks 90 
days authority. Supporting shipper 
Mackie-Clemens Fuel Company, 320 No. 
Locust, Pittsburg. KS 66762. Send 
protests to: Thomas P. O’Hara, District 
Supervisor. ICC, 256 Federal Bldg., 444 

S. E. Qunicy, Topeka, KS 66683. 

By the Commission. 

Agatha L Mergenovich, 

Secretary. 

|FR Doc. 81M&18 Filed 1-21-80:8:45 am) 

billing code 7035 - 01-41 


f Permanent Authority Decisions Volume 
No. 274] 

Permanent Authority Decision-Notice 

Decided: January 11.1980. 

The following applications, filed on or 
after March 1,1979, are governed by 
Special Rule 247 of the Commission’s 
Rules of Practice (49 CFR 1100.247). 
These rules provide, among other things, 
that a petition for intervention, either in 
support of or in opposition to the 
granting of an application, must be filed 
with the Commission within 30 days 
after the date notice of the application is 
published in the Federal Register. 
Protests (such as were allowed to filings 
prior to March 1,1979) will be rejected . 


A petition for intervention without leave 
must comply with Rule 247(k) which 
requires petitioner to demonstrate that it 

(1) holds operating authority permitting 
performance of any of the service which 
the applicant seeks authority to perform, 

(2) has the necessary equipment and 
facilities for performing that service, and 

(3) has performed service within the 
scope of the application either (a) for 
those supporting the application, or, (b) 
where the service is not limited to the 
facilities of particular shippers, from and 
to, or between, any of the involved 
points. 

Persons unable to intervene under 
Rule 247(k) may file a petition for leave 
to intervene under Rule 247(1) setting 
forth the specific grounds upon which it 
is made, including a detailed statement 
of petitioner’s interest, the particular 
facts, matters, and things relied upon, 
including the extent, if any, to which 
petitioner (a) has solicited the traffic or 
business of those supporting the 
application, or, (b) where the identity of 
those supporting the application is not 
included in the published application 
notice, has solicited traffic or business 
identical to any part of that sought by 
applicant within the affected 
marketplace. The Commission will also 
consider (a) the nature and extent of the 
property, financial, or other interest of 
the petitioner, (b) the effect of the 
decision which may be rendered upon 
petitioner’s interest, (c) the availability 
of other means by which the petitioner’s 
interest might be protected, (d) the 
extent to which petitioner’s interest will 
be represented by other parties, (e) the 
extent to which petitioner’s participation 
may reasonably be expected to assist in 
the development of a sound record, and 
(f) the extent to which participation by 
the petitioner would broaden the issue 
or delay the proceeding. 

Petitions not in reasonable 
compliance with the requirements of the 
rule may be rejected. All original and 
one copy of the petition to intervene 
shall be Filed with the Commission 
indicating the specific rule under which 
the petition to intervene is being filed, 
and a copy shall be served concurrently 
upon applicant’s representative, or upon 
applicant if no representative is named. 

Section 247(f) provides in part, that an 
applicant which does not intend to 
timely prosecute its application shall 
promptly request that it be dismissed, 
and that failure to prosecute an 
application under the procedures of the 
Commission will result in its dismissal. 

If an applicant has introduced rates as 
an issue it is noted. Upon request, an 
applicant must provide a copy of the 
tentative rate schedule to any 
protestant. 


Further processing steps will be by 
Commission notice, decision, or letter 
which will be served on each party of 
record. Broadening amendments will not 
be accepted after the date of this 
publication. 

Any authority granted may reflect 
administrative acceptable restrictive 
amendments to the service proposed 
below. Some of the applications may 
have been modified to conform to the 
Commission’s policy of simplifying 
grants of operating authority. 

Findings 

With the exception of those 
applications involving duly noted 
problems (e.gs., unresolved common 
control, unresolved fitness questions, 
and jurisdictional problems) we find, 
preliminarily, that each common carrier 
applicant has demonstrated that its 
proposed service is required by the 
present and future public convenience 
and necessity, and that each contract 
carrier applicant qualifies as a contract 
carrier and its proposed contract carrier 
service will be consistent with the 
public interest and the transportation 
policy of 49 U.S.C. 10101. Each applicant 
is fit, willing, and able properly to 
perform the service proposed and to 
conform to the requirements of Title 49, 
Subtitle IV. United States Code, and the 
Commission’s regulation. Except where 
specifically noted, this decision is 
neither a major Federal action 
significantly affecting the quality of the 
human environment nor a major 
regulatory action under the Energy 
Policy and Conservation Act of 1975. 

In those proceedings containing a 
statement or note that dual operations 
are or may be involved we find, 
preliminarily and in the absence of the 
issue being raised by a petitioner, that 
the proposed dual operations are 
consistent with the public interest and 
the transportation policy of 49 U.S.C. 
10101 subject to the right of the 
Commission, which is expressly 
reserved, to impose such terms, 
conditions or limitations as it finds 
necessary to insure that applicant's, 
operations shall conform to the 
provisions of 49 U.S.C. 10930(a) 

(formerly section 210 of the Interstate 
Commerce Act.) 

In the absence of legally sufficient 
petitions for intervention, filed within 30 
days of publication of this decision- 
notice (or, if the application later 
becomes unopposed), appropriate 
authority will be issued to each 
applicant (except those with duly noted 
problems) upon compliance with certain 
requirements which will be set forth in a 
notification of effectiveness of the 
decision-notice. To the extent that the 
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authority sought below may duplicate 
an applicant’s other authority, such 
duplication shall be construed as 
conferring only a single operating right. 

Applicants must comply with all 
specific conditions set forth in the 
following decision-notices within 30 
days after publication, or the application 
shall stand denied. 

By the Commission, Review Board Number 
2 . Members Boyle, Eaton, and Liberman. 
Agatha L. Mergenovich, 

Secretary. 

Note.—All applications are for authority to 
operate as a common carrier, by motor 
vehicle, in interstate or foreign commerce, 
over irregular routes, except as otherwise 
noted. 

MC 52709 (Sub-367F), filed June 26, 
1979. Applicant: RINGSBY TRUCK 
LINES, INC., 3980 Quebec St., P.O. Box 
7240, Denver, CO 80207. Representative: 
Rick Barker (address same as 
applicant). Transporting (1) containers 
and container closures, from Denver 
and Golden, CO to points in the United 
States (except AK and HI); and (2) 
pallets, packaging materials, and 
dunnage, from points in the United 
States (except AK and HI), to Denver 
and Golden, CO, and points in IL, IN, 

KS, MI, MO. NE, OH, OK, TX. and WI. 
restricted to the transportation of traffic 
destined to the facilities of the 
Continental Group. Inc. (Hearing site: 
Denver. CO or Chicago, IL.) 

Note.—The person or persons who appear 
to be engaged in common control must either 
file an application under 49 U.S.C. 11343 (a) 
or submit an affidavit indicating why such 
approval is unnecessary. 

MC 56679 (Sub-123F), filed June 26, 
1979. Applicant: BROWN TRANSPORT 
CORP., 352 University Ave., SW., 
Atlanta, GA 30310. Representative: 

David L. Capps (same address as 
applicant). Transporting crude silicon 
carbide, from Buffalo, NY, to points in 
Elbert County, GA. (Hearing site: 

Atlanta or Elberton, GA.) 

MC 57778 (Sub-32F), filed June 25, 

1979. Applicant: MICHIGAN 
REFRIGERATED TRUCKING SERVICE, 
INC., 6134 West Jefferson Avenue, 
Detroit, MI 48209. Representative: 
William B. Elmer, 21635 East Nine Mile 
Road. St. Clair Shores, Ml 48080. 
Transporting (1) foodstuffs, from the 
facilities of J. M. Smucker Company, at 
or near Orrville and Medina, OH, to 
points in IN and MI, and (2) materials, 
equipment, and supplies used in the 
manufacture and distribution of the 
commodities in (1) above (except 
commodities in bulk), in the reverse 
direction. (Hearing site: Columbus, OH.) 

MC 67419 (Sub-7F), filed June 25,1979. 
Applicant: PHILIP STINGER, INC., N.E. 


Comer of 35th and Moore Streets, 
Philadelphia, PA 19145. Representative: 
Raymond A. Thistle. Jr., Five Cottman 
Court, Homestead Road & Cottman 
Street, Jenkintown, PA 19046. To operate 
as a contract carrier, by motor vehicle, 
in interstate or foreign commerce, over 
irregular routes, transporting (1) 
insulation materials, and materials and 
supplies used in the manufacture and 
installation of insulation materials 
(except commodities in bulk), (a) from 
Pennsauken, NJ, to points in CT, DE, KY, 
MA, MD, ME. NC. NJ. NH, NY. OH. PA. 
RI. SC. VA, VT. WV. and DC. (b) from 
Elizabethtown, KY, to points in DE, MD, 
PA. NJ, and NY, (2) roofing felt, from 
Lockland, OH, to Pennsauken, NJ, and 
(3)(a) roofing materials and supplies, 
and (b) materials and supplies used in 
the manufacture of the commodities in 
(3)(a) above, from Goldsboro, NC, to 
points in DE, MD, NJ, NY, PA, VA, and 
DC, under continuing contract(s) in (1) 
through (3) above, with the Celotex 
Corporation. (Hearing site: Philadelphia, 
PA.) 

MC 71478 (Sub-47F), filed June 25, 

1979. Applicant: THE CHIEF FREIGHT 
LINES CO., a corporation, 2401 North 
Harvard, Tulsa, OK 74115. 
Representative: Carl L Steiner, 39 South 
LaSalle Street, Chicago. IL 60603. 
Transporting (1) plastic articles and 
materials (except commodities in bulk), 
and (2) equipment and supplies used in 
the manufacture and distribution of 
plastic articles, (except commodities in 
bulk), (a) between Jacksonville, IL, on 
the one hand, and, on the other Chicago, 
IL, Kansas City, MO, Louisville, KY, and 
points in OH, and (b) between Macedon, 
NY, and Chicago, EL, restricted in (a) 
and (b) above to the transportation of 
traffic originating at or destined to the 
facilities of Mobil Chemical Company, 
Plastic Division. (Hearing site: Chicago, 
IL.) 

MC 73688 (Sub-96F), filed June 25, 

1979. Appliant: SOUTHERN TRUCKING 
CORPORATION, P.O. Box 7195,1500 
Orenda Avenue, Memphis, TN 38107. 
Representative: Diane Price, Route 6, 

Box 15, North Little Rock, AR 72118. 
Transporting roofing from the facilities 
of Tarco, Inc., at North Little Rock, AR, 
to points in AL, FL, GA, IL, IN, KY, LA, 
MD. MO, MN. NC, OH, OK, SC. TN. TX, 
and VA (Hearing site: Little Rock, AR, 
or Memphis, TN.) 

MC 97009 (Sub-27F), filed June 25, 

1979. Applicant: HERZOG TRUCKING 
COMPANY, INC., 200 Delaware St., 
Honesdale, PA 18431. Representative: 
George A. Olsen, P.O. Box 357, 
Gladstone, NJ 07934. Transporting (1) 
cotton clothing, synthetic clothing, and 
piece goods, and (2) materials, 


equipment, and supplies used in the 
manufacture and sale of the 
commodities in (1) above, between 
Honesdale and Plains, PA, on the one 
hand, and, on the other, points in MA. 
(Hearing site: Philadelphia, PA, or 
Washington, DC.) 

MC 97009 (Sub-28F), filed June 26. 
1979. Applicant: HERZOG TRUCKING 
COMPANY. INC., 200 Delaware St., 
Honesdale, PA 18431. Representative: 
George A. Olsen, P.O. Box 357, 
Gladstone, NJ 07934. Transporting (1) 
unpainted wooden furniture, and (2) 
materials, equipment, and supplies used 
in the manufacture and sale of wooden 
furniture (except commodities in bulk), 
between the faciliteis of S. J. Bailey & 
Sons, Inc., at or near (a) Honesdale, PA, 
and (b) Walton. NY, on the one hand, 
and, on the other, points in CT, IL, IN, 
MI, OH, MA, WV. VT. NH, ME, NY. PA, 
NJ, RI, and MD. (Hearing site: 
Philadelphia, PA, or Washington, DC.) 

MC 99848 (Sub-3F), filed June 27,1979. 
Applicant: J. F. LUX TRANS. CO. LNC.. 
232 Ash Street, Reading, MA 01867. 
Representative: Joseph T. Bambrick, Jr., 
P.O. Box 216, Douglassville, PA 19518. 
Transporting general commodities 
(except those of unusual value, classes 
Aand B explosives, households goods 
as defined by the Commission, 
commodities in bulk, and those requiring 
special equipment), between points in 
Hillsboro, Merrimack, Rockingham, and 
Stafford Counties, NH, and points in RI 
and MA. Condition: Prior or coincidental 
cancellation, at applicant's written 
request, of its Certificate of Registration 
in MC-99848 (Sub-1) issued April 8, 

1964. (Hearing site: Boston, MA, or 
Manchester, NH.) 

MC 106119 (Sub-26F), filed June 26, 
1979. Applicant: ASSOCIATED 
PETROLEUM CARRIERS, INC., Union 
Road, P.O. Box 2808, Spartanburg, SC 
29302. Representative: Kim D. Mann, 
Suite 1010, 7101 Wisconsin Avenue, 
Washington, DC 20014. Transporting 
liquid petroleum products (except 
propane), in bulk, in tank vehicles, from 
Savannah, GA, to points in FL. (Hearing 
site: Columbia, SC, or Washington, DC.) 

MC 106398 (Sub-101 OF), filed June 27, 
1979. Applicant: NATIONAL TRAILER 
CONVOY. INC., 705 South Elgin, Tulsa. 
OK 74120. Representative: Fred Rahal. 
Jr.. 525 South Main, Tulsa, OK 74103. 
Transporting building materials (a) from 
Unadilla, NY. to Bolton, MA, and (b) 
from Bolton, MA, to points in TX, and 
those points in the United States in and 
east of WI. IL, KY, TN. MS, and LA. 
(Hearing site: Pittsburgh, PA.) 

MC 108119 (Sub-159F), filed June 1, 
1979. Applicant: E. L. MURPHY 
TRUCKING COMPANY, a corporation, 
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p 0. Box 43010, St. Paul, MN 55164. 
Representative: Andrew R. Clark, 1000 
First National Bank Building, 

Minneapolis. MN 55402. Transporting (1) 
machinery , air heating and cooling 
equipment , and bearings. (2) ports for 
the commodities in (1) above, and (3) 
materials and supplies used in the 
manufacture and installation of the 
commodities in (1) and (2) above, 
between Oklahoma City. OK, on the one 
hand, and, on the other, points in the 
United States (except AK and HI). 
(Hearing site: Oklahoma City, OK.) 

MC 108119 (Sub-170F). filed June 28, 
1979. Applicant: E. L. MURPHY 
TRUCKING COMPANY, a corporation, 
P.O. Box 43010, St. Paul. MN 55164. 
Representative: Andrew R. Clark, 1000 
First National Bank Building, 

Minneapolis, MN 55402. Transporting 
iron and steel articles, from Gerald, MO, 
to points in the United States (except 
AK and HI). (Hearing site: St. Louis, 

MO.) 

MC 112989 (Sub-118F), filed April 20, 
1979. Applicant: WEST COAST TRUCK 
LINES, INC., 85647 Highway 99 South, 
Eugene, OR 97405. Representative: John 
W. White, Jr. (same address as 
applicant). Transporting (1) storage 
tanks, and iron and steel pipe, and (2) 
materials, equipment, and supplies used 
in the manufacture of the commodities 
in (1) above, between points in Washoe 
County, NV, Pueblo County, CO, and 
Kern County, CA, on the one hand, and, 
on the other, points in CA. OR, WA, ID, 
MT. UT, CO, AZ. NM. TX. NV, ND. SD, 
OK. and WY. (Hearing site: Reno, NV, or 
San Francisco, CA.) 

Note.— Dual operations may be involved. 

MC 118838 (Sub-56F), filed June 28, 

1979. Applicant: GABOR TRUCKING, 
INC., R.R. 4, Detroit Lakes. MN 56501. 
Representative: Robert D. Gisvold, 1000 
First National Bank Bldg., Minneapolis, 
MN 55402. Transporting metal products, 
from the facilities of United States 
Gypsum Company, at Warren, OH, to 
points in CA, CO. IA, ID. KS, MN. MT, 
ND. NE, NV, OR, SD, UT. WA. WI, and 
WY (Hearing site: Chicago. IL.) 

MC 118838 (Sub-57F). filed June 29. 
1979. Applicant: GABOR TRUCKING, 
INC., R.R. 4, Detroit Lakes, MN 56501. 
Representative: Robert D. Gisvold, 1000 
First National Bank Bldg., Minneapolis, 
MN 55401. Transporting lumber, wood, 
lumber products, and wood products, 
from points in WA and OR, to points in 
IA. 1L. IN MI, MN NE. ND. OH. PA. SD, 
and WI. (Hearing site: Seattle. WA, or 
Portland. OR.) 

MC 118838 (Sub-58F). filed June 29, 
1979. Applicant: GABOR TRUCKING, 
INC.. R.R. 4. Detroit Lakes, MN 56501. 


Representative: Robert D. Gisvold, 1000 
First National Bank Bldg.. Minneapolis, 
MN 55401. Transporting lumber, wood, 
lumber products, and wood products, 
from points in ID, to points in IA, IL, IN, 
MI, MN, NE, ND, OH, PA, SD, and WI. 
(Hearing site: Seattle, WA, or Portland, 
OR.) 

MC 118978 (Sub-12F), Tiled June 7, 

1979. Applicant: MERCURY EXPRESS 
LTD., 2100 United Boulevard, Coquitlam, 
British Columbia, Canada V3K 3V4. 
Representative: Jack R. Davis, 1100 IBM 
Building, Seattle, WA 98101. 

Transporting (1) such commodities as 
are dealt in or used by grocery and food 
business houses, and (2) commodities, 
the transportation of which is otherwise 
exempt from economic regulations 
under 49 U.S.C. § 10526(a)(6), in mixed 
loads with the commodities in (1) above, 
between points in CA, ID. OR, and WA 
on the one hand, and, on the other, 
points of entry on the international 
boundary line between the United 
States and Canada in WA, ID, and MT. 
(Hearing site: Seattle. WA.) 

MC 119689 (Sub-25F). filed June 25, 
1979. Applicant: PEERLESS 
TRANSPORT CORP., 2701 Railroad 
Street, Pittsburgh, PA 15222. 
Representative: Robert T. Hefferin 
(same address as applicant). 
Transporting (1) animal and poultry feed 
and animal and poultry feed 
ingredients, and (2) materials, 
equipment, and supplies used in the 
manufacture and distribution of the 
commodities in (1) above, between 
South River, MO, Pearl River, NY, and 
Willow Island, WV, on the one hand, 
and, on the other, points in the United 
States (except AK and HI). (Hearing 
site: Pittsburgh, PA, or Washington, DC.) 

MC 121799 (Sub-2F), filed June 26. 

1979. Applicant: CARPET DELIVERY 
SERVICE, INC., 2808 N. 29th Avenue. 
Hollywood. FL 33020. Representative: 
John P. Bond, 2766 Douglas Road. Miami, 
FL 33133. Transporting carpeting, 
between points in AL. GA, KY. MS, NC, 
SC, and TN, on the one hand, and, on 
the other, points in FL. (Hearing site: 
Washington, DC.) 

MC 124078 (Sub-978F). filed July 13. 
1979. Applicant: SCHWERMAN 
TRUCKING CO., a corporation, 611 
South 28th Street, Milwaukee, WI 53215. 
Representative: Richard H. Prevette, 

P.O. Box 1601, Milwaukee. WI 53201. 
Transporting commodities in bulk, (1) 
between those points in the United 
States in and east of ND. SD. NE, KS. 

OK, and TX, and (2) between those 
points in the United States in and east of 
ND, SD, NE, KS, OK, and TX, on the one 
hand, and, on the other, those points in 
the United States in and west of MT, 


WY, CO, and NM (except AK and HI). 
(Hearing site: Chicago, IL.) 

MC 125368 (Sub-72F). filed June 26. 
1979. Applicant: CONTINENTAL 
COAST TRUCKING COMPANY. INC., 
P.O. Box 26, Holly Ridge. NC 28445. 
Representative: Roland Lowell, 6th 
Floor, United American Bank Bldg., 
Nashville, TN 37219. Transporting (1) 
meats, meat products, and (2) supplies 
used in the manufacture of meat 
products, (a) from the facilities of Dinner 
Bell Foods, at or near Archbold, 

Defiance, and Troy, OH to points in NC 
and VA, and (b) from Wilson. NC to 
points in OH and VA. (Hearing site: 
Washington. DC. or Chicago, IL.) 

MC 127579 (Sub-24F), filed June 25, 
1979. Applicant: HAULMARK 
TRANSFER, INC., 1100 North Macon 
Street, Baltimore. MD 21205. 
Representative: Glenn M. Heagerty, 1100 
North Macon Street, Baltimore. MD 
21205. Transporting general 
commodities (except those of unusual 
value, classes A and B explosives, 
household goods as defined by the 
Commission, commodities in bulk, and 
those requiring special equipment), 
between points in the United States 
(except AK and HI), restricted to the 
transportation of traffic originating at or 
destined to the facilities of Union Camp 
Corporation and Moore-Handley. Inc. 
(Hearing site: Washington, DC.) 

Note. —Dual operations may be involved. 

MC 129908 (Sub-12F), filed September 
10,1979. Applicant: AMERICAN FARM 
LINES. INC., 8125 S.W. 15th Street, 
Oklahoma City. OK 73107. 
Representative: T. J. Blaylock (same 
address as applicant). Transporting 
foodstuffs, from the facilities of Ragu 
Foods, Inc., at Merced, CA. to points in 
CO and TX. (Hearing site: Oklahoma 
City, OK.) 

MC 133689 (Sub-285F), filed June 28, 
1979. Applicant: OVERLAND EXPRESS, 
INC., 719 First St. SW„ New Brighton. 
MN 55112. Representative: Robert P. 
Sack, P. O. Box 6010, West St. Paul, MN 
55118. Transporting (1) household 
appliances, and (2) materials, equipment 
and supplies used in the manufacture 
and distribution of household 
appliances, between St. Cloud, MN. and 
Webster City, Fort Dodge, and Jefferson, 
IA. on the one hand, and, on the other, 
points in the United States, in and east 
of ND, SD. NE. KS, OK , and TX. 
(Hearing site: St. Paul, MN.) 

MC 133878 (Sub-3F), filed June 25. 

1979. Applicant: A. E. TRUCKS, INC., 
Weston, Luzerne County, PA 18256. 
Representative: Joseph F. Hoary, 121 
South Main Street, Taylor, PA 18517. To 
operate as a contract carrier, by motor 
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vehicle, in interstate or foreign 
commerce, over irregular routes, 
transporting (1) mobile shelving, from 
Atlanta, GA, Dallas, TX, Chicago, IL, 
and Cucomonga, CA. and points in 
Wilkes Barre and Plains Townships, PA, 
to points in the United States (except 
AK and HI), and (2) materials. 
equipment, and supplies used in the 
manufacture of mobile shelving, from 
points in the United States (except AK 
and HI), to Cucomonga, CA, and points 
in Wilkes Barre and Plains Townships, 
PA, under continuing contract(s) in (1) 
and (2) above with Metropolitan Wire 
Corporation, of Wilkes Barre, PA. 
(Hearing site: Wilkes Barre, PA.) 

MC 130208 (Sub-9F), filed June 25. 
1979. Applicant: CREAGER TRUCKING 
CO., INC., 4 N.E. Marine Drive, Portland, 
OR 97217. Representative: Jerry R. 
Woods, Suite 1440-200 Market Bldg., 200 
Market Street, Portland, OR 97201. 
Transporting flat glass, from the 
facilities of Guardian Industries Corp., 
at or near Kingsburg, CA, to points in ID, 
MT, NV, OR, UT, WA, and AZ. (Hearing 
site: Portland, OR.) 

Note.—Dual operations may be involved. 

MC 138308 (Sub-81 F), filed June 25, 
1979. Applicant: KLM, INC., Old 
Highway 49 South, P.O. Box 6098, 
Jackson, MS 39208. Representative: 
Donald B. Morrison, 1500 Deposit 
Guaranty Plaza, P.O. Box 22628, 

Jackson, MS 39205. Transporting (1) 
telephones, telephone parts and 
housings, electrical cable and wire, and 
printed paper forms, (a) from the 
facilities of GTE Automatic Electric 
Incorporated, at or near Huntsville. AL, 
to Kansas City, MO, Tampa, FL, and 
Salt Lake City, UT, (b) from the facilities 
of GTE Automatic Electric Incorporated, 
at or near Salt Lake City, UT, to 
Pomona, CA, Everett, WA, Garland, TX, 
Kansas City, MO, Northlake, IL, 
Richmond, VA, Tampa, FL, Huntsville, 
AL, and the port of entry on the 
International Boundary line between the 
United States and Canada at or near 
Sweetgrass, MT, and (c) from the 
facilities of GTE Automatic Electric 
Incorporated, at or near Genoa. IL, to 
the port of entry on the International 
Boundary line, between the United 
States and Canada, at or near 
Sweetgrass. MT, and (2) telephones, 
telephone parts, telephone 
switchboards, telephone switchboard 
parts, electric cable and wire, cable 
racks, teletypewriters, and parts for 
teletypewriters, and printed paper 
forms, from the facilities of GTE 
Automatic Electric Incorporated, at or 
near Northlake, IL, to points in AL, CA, 
FL, NV. NJ, NY, NC, OK. OR, SC, TX. 


UT. and WA. (Hearing site: Huntsville, 
AL, or Jackson, MS.) 

Note.—Dual operations may be involved. 

MC 138308 (Sub-82F). filed June 27, 
1979. Applicant: KLM, INC., Old 
Highway 49 South, P.O. Box 6098, 
Jackson, MS 39208. Representative: 
Donald B. Morrison, 1500 Deposit 
Guaranty Plaza. Jackson, MS 39205. 
Transporting (1) meats. meat products 
and meat byproducts, and articles 
distributed by meat-packing houses, as 
described in sections A and C of 
Appendix I to the report in Descriptions 
in Motor Carrier Certificates, 61 M.C.C. 
209 and 760 (except hides and 
commodities in bulk), and (2) foodstuffs. 
in mixed loads with commodities listed 
in (1) above, from the facilities used by 
Oscar Mayer & Co., Inc. at (a) 
Goodlettsville, TN, to points in CA and 
TX, (b) Beardstown, IL to points in CA, 
MD, NC, SC, TN, TX, and VA. (c) 
Sherman, TX. to points in CA, (d) 
Davenport, IA to points in AL, LA, and 
MS, (e) Madison, WI, to Sherman, TX, 
and (f) Woodstock and Chicago, IL, to 
points in TX, restricted in (a) through (f) 
above to the transportation of traffic 
originating at the named origins. 
(Hearing site: Madison. WI, or 
Washington, DC.) 

Note.—Dual operations may he involved. 

MC 138469 (Sub-153F), filed June 25. 
1979. Applicant: DonCo Carriers, Inc., 
P.O. box 75354, Oklahoma City, OK 
73107. Representative: Jack H. Blanshan, 
Suite 200, 205 West Touhy Avenue, Park 
Ridge, IL 60068. Transporting automobile 
glass, from the facilities of Libbey- 
Owens-Ford Company, at or near 
Toledo, OH, to points in TX, restricted 
to the transportation of traffic 
originating at the named origin and 
destined to the indicated destinations. 
(Hearing site: Cleveland, OH, or 
Chicago, IL.) 

MC 139769 (Sub-2F), filed June 25, 

1979. Applicant: FALCON CHARTER 
SERVICE, INC., 120 Perry Street. San 
Francisco, CA 94107. Representative: 
Eldon M. Johnson, 650 California Street, 
Suite 2808, San Francisco, CA 94108. 
Transporting passengers and their 
baggage, in the same vehicle with 
passengers, in charter operations, 
beginning and ending at San Francisco, 
CA, and extending to points in Douglas 
and Washoe Counties, NV. (Hearing 
site: San Francisco, CA, or Reno, NV.) 

MC 140829 (Sub-275F), filed June 26, 
1979. Applicant: CARGO, INC., P.O. Box 
206, US Highway 20. Sioux City. IA 
51102. Representative: William J. 

Hanlon, 55 Madison Avenue, 

Morristown. NJ 07960. Transporting 
meats, meat products and meat 
byproducts, and articles distributed by 


meat-packing houses r as described in 
section A and C of Appendix I to the 
report in Descriptions in Motor Carrier 
Certificates, 61, M.C.C. 209 and 766 
(except commodities in bulk), from 
Boston, MA, Charleston, SC, New 
Haven, CT, New Orleans, LA, Norfolk, 
VA, Philadelphia, PA, Wilmington, DE, 
and points in NJ and NY, to points in 
CO, IL. IN. IA, KS. KY, Ml. MN, MO, NE. 
OH. OK, PA, TX, and WI, restricted to 
the transportation of traffic originating 
at the named origins and destined to the 
indicated destinations. (Hearing site: 
Washington, DC.) 

Note.—Dual operations may be involved. 

MC 140859 (Sub-llF), filed June 25, 
1979. Applicant: WESTERN KENTUCKY 
TRUCKING, INC., 1245 Center Street, 
Henderson. KY 42420. Representative: 
William L Willis, 708 McClure Building, 
Frankfort, KY 40601. Transporting 
commodities in bulk, in tank vehicles, 
between the facilities of the Henderson 
County Riverport Authority, in 
Henderson County, KY, on the one 
hand, and, on the other, points in AL, 
AR. GA. IL. IN. KY. MI. MS, MO. OH, 
TN, VA. WI. and WV. (Hearing site: 
Henderson, KY, or Evansville, IN.) 

MC 140859 (Sub-12F), filed June 25, 
1979. Applicant: WESTERN KENTUCKY 
TRUCKING, INC., 1245 Center Street, 
Henderson, KY 42420. Representative: 
William L. Willis, 708 McClure Building, 
Frankfort, KY 40601. Transporting 
general commodities (except 
commodities in bulk, in tank vehicles), 
between the facilities of the Henderson 
County Riverport Authority, in 
Henderson County, KY, on the one 
hand, and, on the other, points in AL, 
AR, GA, IL, IN, KY, MI. MS. MO, OH, 
TN, VA. WI, and WV. Condition: To the 
extent any certificate issued in this 
proceeding authorizes the transportation 
of classes A and B exposives, it shall be 
limited in point of time to a period 
expiring 5 years from the date of 
issuance of the certificate. (Hearing site: 
Henderson, KY, or Evansville, IN.) 

MC 142378 (Sub-4F), Hied April 5, 

1979. Applicant: CENTRAL DISPATCH, 
INC., 650 Manhattan Street, Harvey. LA 
70058. Representative: Harold R. 
Ainsworth, 2307 American Bank 
Building, New Orleans, LA 70130. To 
operate as a common carrier, by motor 
vehicle, in foreign commerce only, over 
irregular routes, transporting engine 
parts, motor parts, and equipment and 
parts for ocean going vessels, (1) 
between Tampa, Miami, West Palm 
Beach, and St. Petersburg, FL, Savannah, 
GA, Charleston, SC, Norfolk, VA. 
Wilmington, DE, Baltimore, MD, 
Phildelphia, PA, Newark and Elizabeth, 
NJ, and New York, NY, and (2) between 
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points in Plaquemines, St. Bernard, 
Orleans, Jefferson. St. Charles, St. John 
the Baptist, St. James, Ascension, 
Iberville, East Baton Rouge, West Baton 
Rouge, and Calcasieu Parishes. LA, 
Harrison and Jackson Counties, MS, 
Orange. Jefferson, Cameron, and 
Calhoun Counties, TX, Bay Town, 
Houston, Galveston, Corpus Christi, 
Texas City, and Freeport. TX, Baldwin 
and Mobile Counties. AL, on the one 
hand, and. on the other Tampa, Miami, 
West Palm Beach, and St. Petersburg, 

FL. Savannah. GA, Charleston, SC, 
Norfolk, VA, Wilmington, DE, Baltimore, 
MD, Philadelphia, PA, Newark and 
Elizabeth, NJ, and New York, NY, 
restricted in (1) and (2) above to the 
transportation of traffic having an 
immediate prior movement by air or 
water. (Hearing site: New Orleans, LA.) 

MC 142378 (Sub-5F), filed April 5, 

1979. Applicant: CENTRAL DISPATCH, 
INC., 650 Manhattan Street, Harvey. LA 
70058. Representative: Harold R. 
Ainsworth, 2307 American Bank 
Building, New Orleans, LA 70130. 
Transporting passengers and their 
baggage. (1) between Tampa, Miami, 
West Palm Beach, and St. Petersburg, 

FI.. Savannah, GA. Charleston, SC, 
Norfolk, VA. Wilmington. DE, Baltimore, 
MD. Phildelphia, PA. Newark and 
Elizabeth. NJ, and New York, NY. and 
( 2 ) between points in Plaquemines, St. 
Bernard. Orleans, Jefferson, St. Charles, 
St. John the Baptist. St. James. 

Ascension, Iberville. East Baton Rouge, 
West Baton Rouge, and Calcasieu 
Parishes, LA. Harrison and Jackson 
Counties, MS, Orange. Jefferson. 
Cameron, and Calhoun Counties, TX. 

Bay Town. Houston, Galveston. Corpus 
Christi. Texas City, and Freeport, TX, 
Baldwin and Mobile Counties, AL, on 
the one hand, and, on the other Tampa. 
Miami. West Palm Beach, and St. 
Petersburg, FL, Savannah, GA, 
Charleston, SC, Norfolk. VA. 

Wilmington, DE. Baltimore, MD, 
Philadelphia, PA, Newark. NJ, Elizabeth, 
and New York. NY, restricted in (1) and 
(2) above to the transportation of (a) not 
more than nine passengers in any one 
vehicle and (b)(i) ship’s personnel, 
company personnel, and representatives 
engaged in and responsible for the 
operation, maintenance, repair, or safety 
of ocean going ships and vessels, or (ii) 
detained persons, when moving under 
guard or in the custody of applicant. 
(Hearing site: New Orleans, LA.) 

MC 142999 (Sub-16F), filed June 1, 

1979. Applicant: TRANSPORT 
MANAGEMENT SERVICE 
CORPORATION. P.O. Box 39. 

Burlington. NJ 08016. Representative: 
Ronald N. Cobert, Suite 501,1730 M 


Street, NW. Washington. DC 20036. To 
operate as a contract carrier, by motor 
vehicle, in interstate or foreign 
commerce, over irregular routes, 
transporting (1) chemicals, drugs, and 
petroleum products, (except 
commodities in bulk), and (2) materials, 
equipment, and supplies used in the 
manufacture and distribution of the 
commodities in (1) above, (except 
commodities in bulk), (a) from 
Phillipsburg, Delair, and Pennsauken, 

NJ, and Belfast, PA, to points in LA. TX, 
and CA. and (b) from Hayward and Los 
Angeles, CA, to points in NJ and PA. 
under continuing contract(s) with J. T. 
Baker Chemical Company, a division of 
Richardson Merrill, of Phillipsburg, NJ. 
(Hearing site: Washington. DC.) 

MC 143908 (Sub-2F), filed June 27. 

1979. Applicant: GEORGE F. GREEN 
TRANSPORT, INC., 701 Hardeman 
Avenue, Ft. Vallet, GA 31030. 
Representative: Kim G. Meyer, P.O. Box 
56387, Atlanta, GA 30343. Transporting 
(1) agricultural chemicals, in packages, 
between points in AL and GA, on the 
one hand, and, on the other points in 
NC, (2) pyrophyllite, in packages, 
between points in Peach County, GA 
and points in Moore County, NC, (3) 
sulphur, in packages, between Atmore, 
AL on the one hand, and, on the other, 
points in FL, GA. MS, SC, NC, and TN, 
and (4) clay, lime, and talc, in packages, 
between Atmore, AL, on the one hand, 
and, on the other, points in GA and FL. 
(Hearing site; Atlanta, GA.) 

MC 143989 (Sub-5F), filed June 26. 

1979. Applicant: GREEN MOUNTAIN 
CARRIERS, INC., Representative: 
Gordon L. Sands (same address as 
applicant). To operate as a contract 
carrier, by motor vehicle, in interstate or 
foreign commerce, over irregular routes, 
transporting plastic materials, from 
Selkirk, NY, to points in AL. AZ. AR, 

CA. CO. FL. GA. ID. IL. IN. IA. KY. KS. 
LA. MI. MN. MS. MO. NE, NV. NM. NC, 
OH. OK. OR, PA, SC, TN, TX. UT. VA, 
WA, WV, and WI. under continuing 
contract(s) with General Electric 
Company, of Selkirk, NY. (Hearing site; 
Albany, NY, or Washington, DC.) 

Note.—Dual operations may be involved. 

MC 144688 (Sub-26F). filed June 28. 
1979. Applicant: READY TRUCKING. 
INC., 4722 Lake Mirror Place, Forest 
Park, GA 30050. Representative: Lavern 
R. Holdeman, 521 South 14th St., Suite 
500, P.O. Box 81849, Lincoln. NE 68501. 
Transporting (1) animal feed and animal 
feed ingredients, from the facilities of 
Sunshine Mills, Inc., at or near (a) Red 
Bay, AL. and (b) Tupelo, MS, to points in 
FL, GA, KY, OH, and TN, and (2) 
materials, equipment, and supplies used 
in the manufacture, sale, and 


distribution of the commodities 
described in part (1) above, in the 
reverse direction, restricted in (1) and 
(2) above to the transportation of traffic 
originating at the named origins or 
destined to the indicated destinations. 
(Hearing site: Atlanta. GA..) 

MC 144698 (Sub-4F), filed June 4.1979. 
Applicant: GAYLE A. GARNER d.b.a. 
GARNER TRUCKING, 510 North 
Lennox, Casper, WY 82601. 
Representative: Gayle A. Gamer (same 
address as applicant). To operate as a 
contract carrier, by motor vehicle, in 
interstate or foreign commerce, over 
irregular routes, transporting (1) motor 
vehicle parts, and (2) accessories for 
motor vehicles, and (3) bodies, hoists, 
and tool boxes, and (4) materials and 
supplies used in the construction of 
motor vehicles, between Houston, 

Dallas, Ft Worth, and Abiline, TX, 
Moore, Oklahoma City, and Tulsa, OK, 
Wichita and Ottowa, KS. and points in 
WY and MT, under continuing 
contract(s) with Colman Equipment Co., 
of Casper, WY. (Hearing site: Casper, or 
Cheyenne, WY.) 

MC 144858 (Sub-12F), filed June 25, 
1979. Applicant: DENVER SOUTHWEST 
EXPRESS, INC., P.O. Box 9799. U ttle 
Rock, AR 72209. Representative: Scott E. 
Daniel, 800 Nebraska Savings Building, 
1623 Famam, Omaha, NE 68102. 
Transporting photographic apparatus, 
and materials, equipment, and supplies 
used in photographic application and 
photographic processing, (1) from the 
facilities of Eastman Kodak Company, 
at Rochester, NY, to the facilities of 
Eastman Kodak Company at (a) San 
Ramon, Whittier, and Los Angeles, CA, 
(b) Dallas, TX. (c) Oak Brook, IL, and (d) 
Chamblee, GA, (2) from the facilities of 
Eastman Kodak Company at Windsor, 
CO, to the facilities of Eastman Kodak 
Company at (a) Dayton, NJ, and (b) Oak 
Brook, IL, (3) between the facilities of 
Eastman Kodak Company at Windsor, 
CO, on the one hand, and. on the other, 
the facilities of Eastman Kodak 
Company at (a) San Ramon and Whitter, 
CA, (b) Dallas, TX. and (c) Rochester, 
NY, (4) from the facilities of Eastman 
Kodak Company at Dallas. TX. to 
Denver, CO, and (5) from the facilities of 
Eastman Kodak Company at Windsor, 
CO. to New York, NY. (Hearing site: 
Rochester, NY.) 

Note.—Dual operations may be involved. 

MC 145499 (Sub-3F), filed June 4,1979. 
Applicant: R.M.S., INC. of WISCONSIN, 
P.O. Box 249, County Trunk F, Route 2, 
Edgerton, WI 53534. Representative: 
James A. Spiegel, Olde Towne Office 
Park, 6425 Odana Road, Madison. WI 
53719. Transporting (1) truck semi¬ 
trailers (except those designed to be 
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drawn by passenger automobiles), in 
initial movements in truckaway service 
and (2) used truck trailers, in secondary 
movements, in truckaway service, and 
trailer parts and accessories between 
Edgerton, WI, on the one hand, and, on 
the other, points in IA, IL IN, MI, MN, 
MO, NE, and OH. (Hearing site: 
Madison. WI.) 

MC 145619 (Sub-2F), filed June 26, 
1979. Applicant: PAUL E. MARLOWE, 
d.b.a. NATIONAL WAREHOUSE & 
DISTRIBUTION COMPANY. P.O. Box 
3561, Kingsport, TN 37664. 
Representative: Harry W. Asquith, 810 
Bank of Knoxville Building, Knoxville, 
TN 37902. To operate as a contract 
carrier, by motor vehicle, in interstate or 
foreign commerce, over irregular routes, 
transporting (1) printed matter, and (2) 
materials, equipment, and supplies used 
in the manufacture and distribution of 
printed matter, (except commodities in 
bulk, in tank vehicles), between 
Kingsport and New Canton, TN, on the 
one hand, and, on the other, points in 
CT, GA, IL. IN. KY, LA, MD, MA, MI. 

MS. NJ. NY, NC. OH, PA, TN, VA. and 
WV, under continuing contract(s) with 
Kingsport Press, Inc., of Kingsport, TN. 
(Hearing site: Knoxville or Kingsport, 
TN.) 

MC 145879 (Sub-lF), filed June 11, 

1979. Applicant: IAN ELDER, d.b.a. 
ELDER AND COMPANY, 407 Southeast 
24th Street, Fort Lauderdale, FL 33318. 
Representative: Charles W. Loe. Jr., P.O, 
Box 1691, Tampa, FL 33601. Transporting 
general commodities, in containers 
(except those of unusual value, classes 
A and B explosives, household goods as 
defined by the Commission, 
commodities in bulk, and those requiring 
special equipment) between Miami. Port 
Everglades, Fort Lauderdale, and West 
Palm Beach, FL, on the one hand, and, 
on the other, points in Dade, Broward, 
and Palm Beach Counties, FL, restricted 
to the transportation of traffic having a 
prior or subsequent movement by water. 
(Hearing site: Fort Lauderdale or West 
Palm Beach, FL) 

MC 146049 (Sub-5F), filed June 26, 

1979. Applicant: SOLAR TRUCKING. 
INC., 211 Eighth Street, Perrysburg, OH 
43551. Representative: Arthur R. Cline, 
420 Security Building, Toledo, OH 43604. 
Transporting cullet, in bulk, in dump or 
hopper-type vehicles, between those 
points in the United States in and east of 
MN, IA, MO, AR, and LA, restricted to 
the transportation of traffic originating 
at or destined to the facilities of Owens- 
Illinois, Inc. (Hearing site: Columbus, 

OH, or Washington, DC.) 

MC 146049 (Sub-6F). filed June 26, 

1979. Applicant: SOLAR TRUCKING. 
INC., 211 W. Eighth Street, Perrysburg, 


OH 43551. Representative: Arthur R. 
Cline, 420 Security Building, Toledo, OH 
43604. Transporting lime, limestone, 
lime products, and limestone products, 
in bulk, in dump vehicles, from points in 
Sandusky County, OH, to Chicago, IL, 
and Detroit, MI. (Hearing site: 

Columbus, OH, or Washington, DC.) 

MC 146079 (Sub-5F), filed June 25, 
1979. Applicant: JACKSON 
TRANSPORTATION, INC., R.R. 1, Box 
410A, Clayton. IN 46118. Representative: 
Donald W. Smith, P.O. Box 40248, 
Indianapolis. IN 46240. Transporting (1) 
battery boxes, covers, and vents, from 
the facilities of The Richardson 
Company, at Indianapolis, IN, to points 
in AL CT, DE, FL GA, IL MN. KY. MA. 
MI, MS, VT, NH, NJ, NY, NC, OH, PA. 

RI. SC, TN, TX, VA, and WI. and (2) 
materials, equipment, and supplies used 
in the manufacture and distribution of 
the commodities in (1) above, in the 
reverse direction. (Hearing site: Chicago, 
IL.) 

MC 146848 (Sub-2F). filed June 26. 

1979. Applicant: ARDEN BOELTER AND 
WALTER NOWATZSK1, a partnership, 
d.b.a. NOBEL TRUCKING, Route 2, 
Markesan, WI 53946. Representative: 
James Robert Evans, 145 W. Wisconsin 
Avenue, Neenah, WI 54956. To operate 
as a contract carrier, by motor vehicle, 
in interstate or foreign commerce, over 
irregular routes, transporting (1) 
expandable polystyrene distribution 
materials, and expandable polystyrene 
packaging materials, from Markesan, 

WI to points in IL IN. IA, MI, MN, and 
OH, and (2) materials and supplies used 
in the manufacture and distribution of 
the commodities named in (1) above, in 
the reverse direction, under continuing 
contract(s) in (1) and (2) above with 
Robin II, Inc., of Markesan, WI. (Hearing 
site: Milwaukee, WI.) 

MC 147409 (Sub-2F), filed June 27, 

1979. Applicant: THE SPRINGFIELD 
TRANSPORTATION COMPANY, a 
corporation, 3200 Columbiana Road, 

New Springfield, OH 44443. 
Representative: Boyd B. Ferris. 50 West 
Broad Street. Columbus, OH 43215. 
Transporting (1) such commodities as 
are dealt in or used by manufacturers of 
tractor cabs (except commodities in 
bulk), between the port of entry on the 
international boundary line between the 
United States and Canada at or near 
Rooseveltown, NY. and the facilities of 
Sims Manufacturing Co., Inc., at (a) 
Rutland, MA, (b) Payne, OH, and (c) 
Rock Falls, IL on the one hand, and, on 
the other, points in the United States 
(except AK and HI), and (2) such 
commodities as are dealt in or used by 
manufacturers of hand tools (except 
commodities in bulk), between 


Columbiana and Warren, OH, and 
Fayettville, AR, on the one hand, and, 
on the other, points in the United States 
(except AK and HI), restricted to the 
transportation of traffic originating at or 
destined to the named points. (Hearing 
site: Columbus. OH.) 

MC 147489F, filed June 28.1979. 
Applicant SLAW TRUCKING INC., 5117 
Varna Ave., Sherman Oaks, CA 91423. 
Representative: Sam Silverstein, 416 
West Eighth St., Suite 810, Los Angeles. 
CA 90014. Transporting general 
commodities (except articles of unusual 
value, classes A and B explosives, 
household goods as defined by the 
Commission, commodities in bulk, and 
those which because of size or weight 
require the use of special equipment), 
between the facilities of Louisiana 
Midland Railway, at Trout, LA, on the 
one hand, and, on the other, points in 
the United States (except AK and HI). 
(Hearing site: Los Angeles, CA, or New 
Orleans, LA.) 

MC 147729F. filed June 26.1979. 
Applicant: BLACKMON TRUCKING 
COMPANY, INC., Star Route 1, Box AA. 
Merryville Highway, DeRidder, LA 
70634. Representative: Timothy 
Mashbum, P.O. Box 2207, Austin, TX 
78768. Transporting woodchips, bark, 
and sawdust, in bulk, (1) between points 
in Hardin, Jasper, Nacogdoches. 

Newton, Panola, Polk, Sabine, Shelby, 
San Augustine, and Tyler Counties, TX. 
on the one hand, and. on the other, 
points in Beauregard Parish, LA, and (2) 
between points in Sabine Parish, LA, on 
the one hand, and, on the other, points 
in Hardin County, TX. (Hearing site: 
Houston, TX, or New Orleans, LA.) 

MC 147739F, filed June 25,1979. 
Applicant: MAVERICK TRANSPORT. 
INC., Box 246, Rogers, MN 55374. 
Representative: Samual Rubenstein, 301 
North Fifth Street, Minneapolis, MN 
55403. Transporting (1) plastic resin and 
plastic scrap, from points in IL, KS, KY. 
LA. MA. NC, OH, PA, TX, and WI, to 
points in IL. IA. MN. and WI, (2) plastic 
scrap, from points in OK to Minneapolis, 
MN. and (3) reprocessed plastic 
materials, from points in IA, OH, OK, 
TX. and W r I to Minneapolis, MN. 
(Hearing site: Minneapolis or St. Paul, 
MN.) 

|FR Doc 80-1917 Filed 1-21-80:8:45 am| 
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CIVIL AERONAUTICS BOARD. 

TIME AND date: 10:30 a.m., January 24, 

1980. 

place: Room 1027 (open), Room 1011 
(closed). 1825 Connecticut Avenue NW., 
Washington, D.C. 20428. 
subject: 

1. Ratification of items adopted by 

notation. 

2. Docket 35930, Enforcement Proceeding 
against Commuter Airlines, Inc. The Attorney 
General of the State of New York, supported 
by BCP. petitions for review of the 
administrative law judge's denal of the 
Attorney General’s request to intervene 
(memo No. 9429, OGC). 

3. Docket 33340. Tariff limits for filing 
overcharge freight claims of certain carriers 
in foreign transportation (memo No. 8392-B 
BDA. BIA, BCP). 

4. U.S. interior point-London normal 
economy fare (NEF) increases proposed by 
British Airways (memo No. 9430, BIA). 

5. Docket 37140, Republic's application for 
a change in service pattern to allow less 
service on weekend days at Gadsden, 
Greenwood, Unviersity/Oxford, and Moultrie 
(BDA). 

6. Docket 36229, United's notice to suspend 
service at Bakersfield (BDA). 

7. Docket 37351. Green Hills notice of intent 
to suspend service at Kirksville, Missouri 
(BDA). 

8. Docket 37285. notice of Frontier Airlines 
of intent to suspend nonstop or single-plane 
service in 25 markets under section 401(j)(2) 
of the Act (BDA). 

9. Docket 37137, Pan American’s Notice 
Under Section 401(j) to Continue its 


Suspensions at Chicago/Rockford, 
Philadelphia. Dallas/Ft. Worth, and Wake 
Island (memo No. 9431, BDA, OCCR). 

10. Docket 37208, Trans World Airlines’ 
notice under section 401(j)(l) to terminate Its 
certificate obligations at Honolulu, Hawaii 
and Agana, Guam (memo No. 9425, BDA, 
OCCR). 

11. Docket 37277, BranifF Airways' notice to 
terminate service at Pittsburgh, Pennsylvania 
(memo No. 9432, BDA, OCCR). 

12. Docket 37040, Frontier’s notice, under 
sections 401(j)(l) and (2). of its intention to 
terminate its service to Chicago: and nonstop 
and single-plane service between Chicago 
and Topeka. Manahattan and Salina. Kansas: 
and between Lincoln. Nebraska, and Topeka, 
Manhattan and Salina, Kansas (memo No. 
9427 BDA. OCCR). 

13. Essential Air Service at Hazelton. Pa. 
(BDA). 

14. When to Invite Proposals for 
Replacement Service in the Nebraska 
Panhandle Case and the Montana Points 
Case (memo No. 9422 BDA. OCCR). 

15. Docket 33223, Application and petition 
of Federal Express Corp. (memo No. 8373-E, 
BDA). 

16. Docket 35073, Application of USAir 
(formerly Allegheny Airlines) for restriction 
removal in the Norfolk-New York market 
(memo No. 8815-A, BDA). 

17. Dockets 36367, 36487, 36504, and 36731, 
applications vof PSA, USAir, Continental and 
United for authority in nine Portland markets 
(memo No. 9426, BDA). 

18. Docket 32707, Application of Lineas 
Aereas Costarricenses, S.A. (LACSA) for 
amendment of its foreign air carrier permit, to 
include the coterminal points New Orleans 
and Los Angeles (memo No. 9421 BIA, OGC, 
BALJ). 

19. Docket 26477. Aerotransportes Entre 
Rios, S.R.L. application for amendment and 
renewal of foreign air carrier permit to 
engage in nonscheduled air transportation of 
property and mail (memo No. 9418 BIA, OGC, 
BALJ) 

20. Request for instructions on action to 
regulate intermodal air/truck service by 
foreign air carriers (memo No. 9433 BIA). 

21. Dockets 30697. 37027. 36709. 34778, 
31153, 27355, 28267. 37024. and 30522; 
Caribbean Area Service investigation, Order 
on Discretionary Review (OGC). 

STATUS: Open (items 1-19); closed 
(Items 20 and 21). 

PERSON to CONTACT: Phyllis T. Kaylor, 
the Secretary (202) 673-5068. 
SUPPLEMENTARY INFORMATION: Public 
disclosure, particularly to foreign 
govenments, of opinions, evaluations, 
and strategies discussed in connection 
with this item could seriously 
compromise the United States 
Government’s ability to achieve future 
bilateral understandings which would 


be in the best interest of the United 
States. Accordingly, we believe that 
public observation of this meeting would 
involve matters the premature 
disclosure of which would be likely to 
significantly frustrate future action 
within the meaning of the exemption 
provided under 5 U.S.C. 552b(c)(9] and 
14 CFR section 310b.5(9)(B) and that any 
meeting on this item should be closed: 

Chairman Marvin S. Cohen 
Member Elizabeth E. Bailey 
Member Gloria Schaffer 

This memo concerns strategy and 
positions that may be taken by the 
United States in negotiations with 
Venezuela. Public disclosure, 
particularly to foreign governments of 
opinions, evaluations, and strategies 
relating to the issues could seriously 
compromise the ability of the United 
States Delegation to achieve agreements 
which would be in the best interest of 
the United States. Accordingly, we 
believe that public observation of this 
meeting would involve matters the 
premature disclosure of which would be 
likely to significantly frustrate future 
action within the meaning of the 
exemption provided under 5 U.S.C 
552(C)(9) and 14 CFR section 
310b.5(9)(B) and that any meeting on this 
item should be closed: 

Chairman Marvin S. Cohen 
Member Elizabeth E. Bailey 
Member Gloria Schaffer 

Persons Expected To Attend 

Board Members.—Chairman Marvin S. 

Cohen; Member Richard J. O’Melia; 

Member Elizabeth E. Bailey; and Member 
Gloria Schaffer 

Assistants to Board Members.—Mr. David 
Kirstein; Mr. James L. Deegan; Mr. Daniel 
M. Kasper, and Mr. Stephen H. Lachter. 
Managing Director.—Mr. Cressworth Lander. 
Executive Assistant to the Managing 
Director.—Mr. John R. Hancock. 

Bureau of International Aviation.—Mr. 
Sanford Rederer. Mr. Douglas V. Leister, 
Mr. Wars V. Mellups; Mr. Vance Fort; Ms. 
Carolyn K. Coldren; Mr. Francis S. Murphy; 
Mr. Parlen L McKenna; Mr. Franklin J. 
McDermott; Mr. Donald L Litton; Mr. 
Richard; M. Loughlin; Ms Patricia A. 

DePuy; Mr. Regis P Milan, Jr.; Mr. Joseph Dl 
Bella, Jr.; and Mr. Anthony M. Largay. 
office of the General Counsel.—Ms. Mary 
Mclnnis Schuman; Mr. Peter B. 
Schwarzkopf; Mr. Lawrence R. Myers; Mr. 
Michael Schopf; and Mr. George S. 

Baranko. 

Office of Economic Analysis.—Mr. Robert H. 
Frank; Mr. David Sibley; and Mr. Robert 
Preece. 
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Bureau of Consumer Protection.—Mr. Reuben 
B. Robertson: Mr. William H. Wentz; and 
Ms. Patricia J. Kennedy. 

Office of the Secretary.—Mrs. Phyllis T. 
Kaylor and Ms. Deborah A. Lee. 

General Counsel Certification 

I certify that this meeting may be 
closed to the public under 5 U.S.C. 
552b(c)(9) and 14 CFR section 
310b.5(9)(B) and that the meeting may be 
closed to public observation. 

Mary Mclnnis Schuman, 

General Counsel. 

(FR Doc 80-123 Filed 1-18-80; 3:0S pmj 

BILLING CODE 6320-01-*! 


2 

p 

CONSUMER PRODUCT SAFETY 
COMMISSION. 

Revised Agenda, 1 as of January 18,1980. 
time and date: 9:30 a.m., Commission 
meeting, Wednesday, January 23,1980. 

location: Room 456, Westwood 
Towers. 5401 Westbard Ave., Bethesda. 
Maryland. 

status: Part open, part closed. 

A. Open to the Public 

1. Briefing on Consumer Outreach s 
Initiatives. —The staff will brief the 
Commission on options for expanded 
outreach efforts to consumer groups and 
multiplier groups during Fiscal Year 1980. 

2. Hair Dryer Corrective Action Plans. ID 
60-15 and 60-19 .—The Commission will 
consider two corrective action plans 
involving asbestos-containing hair dryers. 
The plans are from the And is Co. (ID 80-15) 
and from National Presto Industries, Inc. (ID 
80-19). 

3. Sodium Fluoride Petition, PP 75-2.—The 
Commission will consider a petition in which 
the Upjohn Company asks for an exemption 
from special packaging requirements for 
certain tablet preparations: The Commission 
previously considered this petition at its 
January 16 meeting. 

B. Closed to the Public 

4. Requests for Enforcement Relief: Lead in 
Paint. —The Commission will consider two 
petitions for relief from the ban of lead in 
paint on children's products. One petition 
seeks exemption from the ban; the other 
seeks an amendment. The staff briefed the 
Commission on this matter January 18. 
(Closed under exemptions 4 and 10: 
confidential commercial or financial 
information, and litigation). 

CONTACT person: Sheldon D. Butts. 
Assistant Secretary, Office of the 
Secretary. Suite 300,1111 18th Street 


1 Agenda revised January 18,1980 to add current 
item 3: Sodium Fluoride Petition. Agenda previously 
revised January 18. I960 to delete a briefing on the 
Coming Coffee Pot Corrective Action, which will be 
rescheduled, and to add current item 2. Agenda 
originally approved January 11. 


NW., Washington, DC 20207; Telephone 
(202) 634-7700. 

|S-116-80 Filed 1-18-80; 11:39 am] 

BILUNG CODE 6355-01-*! 
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FEDERAL COMMUNICATIONS COMMISSION. 

time and date: 9:30 a.m., Thursday, 
January 24,1980. 

place: Room 856,1919 M Street NW., 
Washington, D.C. 

status: Special closed Commission 
meeting. 

MATTERS TO BE CONSIDERED: 

Agenda, Item number, and Subject 

Hearing—1—Further submissions concerning 
petition to reopen the record, enlarge the 
issues, and remand for further hearing; 
joint petition for approval of agreement; 
and related pleadings In the RKO General. 
Inc. (WNAC-TV), Boston, Massachusetts, 
comparative renewal proceeding (Docket 
Nos. 18759-18781). 

This meeting may be continued the 
following work day to allow the 
Commission to complete appropriate 
action. 

Additional information concerning 
this meeting may be obtained from 
Edward Dooley, FCC Public Affairs 
Office, telephone number (202) 632-7260. 

Issued: January 17,1980. 

|S~118-80 Filed 1-18-80:11:52 am] 

BILUNG CODE 6712-01-M 


4 

(FR No. 94) 

FEDERAL ELECTION COMMISSION. 
PREVIOUSLY ANNOUNCED DATE AND TIME: 

Thursday, January 24,1980, at 10:00 a.m. 
CHANGE in MEETING: The following items 
have been added— 

Draft AO 1979-66—Hubart Beatty. Treasurer, 
Associated General Contractors of 
American PAC. 

Draft AO 1979-67—James T. Lynn. 

Republican Natl. Committee and Ronald D. 
Eastman, Democratic National Committee. 
Draft AO 1979-77—J. McDonald Williams H. 
D. Johnson, III, Trammell Crow Company. 

PERSON TO CONTACT FOR INFORMATION: 

Mr. Fred Eiland, Public Information 
Officer, telephone: 202-523-4065. 

Marjorie W. Emmons. 

Secretary to the Commission. 

(S-119-00 Filed 1-18-80; 1:51 p.m] 

BILLING CODE 6715-01-M 


5 

FEDERAL ENERGY REGULATORY 
COMMISSION. 

“FEDERAL REGISTER” CITATION OF 

previous announement: To be 


published January 21,1980. 

PREVIOUSLY ANNOUNCED DATE AND TIME: 

January 17,1980, at 2 p.m. 

CHANGE in MEETING: The following items 
have been added: 

(2) Briefing by the Staff on Status of 
Implementing Section 201 and 210 of PURPA. 

(3) RM80-14, Final Regulations Under 
Sections 105 and 106(b) of the Natural Gas 
Policy Act of 1978. 

Kenneth F. Plumb, 

Secretary. 

(S-117-80 Filed 1-18-00:11:39 am) 

BILLING CODE 6450-01-*! 
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FEDERAL MARITIME COMMISSION. 

TIME AND DATE: 10 a.m., January 21, 
1980. 

place: Hearing Room One, 1100 L Street 
NW., Washington, D.C. 20573. 

STATUS: Open. 

MATTER TO BE CONSIDERED: 1. Docket 
No. 79-58: Dual Rate Contract Systems 
in the Foreign Commerce of the United 
States—Discussion of comments. 

CONTRACT PERSON FOR MORE 

information: 

Francis C. Hurney, Secretary (202) 523- 
5725. 

|S-114-00 Filed 1-17-00: 4:37 pm] 

BILLING CODE 6730-01-1! 


7 

FEDERAL MINE SAFETY AND HEALTH 
REVIEW COMMISSION. 

January 16,1980. 

TIME AND DATE: 10 a.m., Wednesday, 
January 23.1980. 

PLACE: Room 600,1730 K Street NW.. 
Washington, D.C. 

STATUS: Open. 

MATTERS TO BE CONSIDERED: The 

Commission will consider and act upon 
the following: 

1. El Paso Rock Quarries. Inc., DENV 79- 
139-PM, et al. 

2. Cyprus Industrial Minerals Corporation. 
DENV 78-558-M, (Petition for Discretionary 
Review). 

CONTACT PERSON FOR MORE 

information: 

Jean Ellen 202-653-5632. 

(S-120-80 Filed 1-18-80; 2:17 pm] 

BILUNG CODE 8820-12-*! 


8 

BOARD OF GOVERNORS OF THE FEDERAL 
RESERVE SYSTEM. 

time and date: 11 a.m., Friday. January 
25,1980. 
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place: 20th Street and Constitution 
Avenue NW„ Washington, D.C. 20551. 
STATUS: Closed. 

MATTERS TO BE CONSIDERED: 

1. Proposal to improve energy efficiency 
(including contracts) at the Federal Reserve 
Bank of Cleveland. 

2. Proposed purchases, under competitive 
bidding, pf computer equipment within the 
Federal Reserve System. 

3. Personnel actions (appointments, 
promotions, assignments, reassignments, and 
salary actions) involving individual Federal 
Reserve System employees. 

4. Any agenda items carried forward from 
a previously announced meeting. 

CONTACT PERSON FOR MORE 

information: 

Mr. Joseph R. Coyne, Assistant to the 
Board (202) 462-3204. 

Dated: January 17,1980. 

Griffith L. Garwood, 

Deputy Secretary of the Board. 

{S-115-80 Filed 1-17-S0; 4:00 pm| 

BILUNG CODE 6210-01-M 
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NATIONAL RAILROAD PASSENGER 
CORPORATION. Board of Directors 
Meeting. 

In accordance with Rule 4a. of 
Appendix of the Bylaws of the National 
Railroad Passenger Corporation notice 
is given that the Board of Directors will 
meet on January 30,1980. 

A. The meeting will be held on 
Wednesday, January 30,1980, in the 
National Guard Association Building. 

3rd Floor. One Massachusetts Avenue, 
Northwest, Washington, D.C., beginning 
at 9:30 a.m. 

B. The meeting will be open to the 
public at 10:30 a.m. beginning with 
agenda item No. 3, as described below. 

C. The agenda items to be discussed 
at the meeting follow. 

Agenda—National Railroad Passenger 
Corporation—Meeting of the Board of 
Directors—January 30,1980 

Closed Session 

1. Internal Personnel Matters. 

2. Litigation Matters. 

Open Session 

3. Approval of Minutes of Regular Meeting 
of December 19. 1979. 

4. Commitment Approval Requests. 

80-85—Seattle Commissary Rehabilitation. 
80-70 thru 80-82—-Harrisburg Line— 
Facility and Right-of-Way Improvements. 
80-83 thru 80-90—Springfield Line— 
Facility and Right-of-Way Improvements. 
80-91 thru 80-95—Northeast Corridor— 
Facility and Right-of-Way Improvements. 
80-102—Reconstruction of 58th Street 
Bridge, Philadelphia, PA. 

79-60-Sl—Supplemental Funding for the 
Satellite Commissionary-Chicago Union 
Station. 


79- 114-Sl—Supplemental Funding to 
Establish New Service—Chicago to 
Indianapolis. 

78- 33-S3—Modernization of Beech 
Grove—Phase IV. 

77-154-S2—Upgrading Signal System— 
Michigan District. 

77-154-S3—Michigan Track Upgrading. 
Phase IV. 

77-24-S5—Chicago Illinois Phase IV 
Modernization of 12th and 16th Street 
Yards—Additional Service Yard 
Facilities. 

76- T-79-S1—Supplemental Funding for 
Steam Boiler—Sunnyside, New York. 

80- 01—Conversion of Five (5) Amdinettes 
to Lounge/Dinettes. 

80-67—On-Board Electronic Hot Bearing 
Detector System. 

80-99—Acquisition of Southern Railway 
Cars. 

79- 78-R1—Revision to CAR 79-78: HEP 
Conversion of Hi-Level Cars. 

77- 266-S5—Purchase of Lightweight 
Electric Locomotives. 

5. Board Committee Reports: Equipment, 
Finance. Northeast Corridor Improvement 
Project, and Organization and Compensation. 

6 . President's Report. 

7. New Business. 

8 . Adjournment. 

D. Inquiries regarding the information 
required to be made available pursuant 
to Appendix A of the Corporation’s 
Bylaws should be directed to the 
Corporate Secretary at (202) 383-3973. 

Dated: January 18,1980. 

Elyse G. Wander, 

Corporate Secretary. 

JS-121-80 Filed 1-18-SO: 2;3fl am| 


10 

NUCLEAR REGULATORY COMMISSION. 
DATE: January 17. (changes) and 24,1980. 
place: Commissioners' Conference 
Room, 1717 H Street NW., Washington, 
DC. 

STATUS: Open. 

MATTERS TO BE CONSIDERED: 

Thursday. January 17. —3:30 p.m.: Meeting 
with Representatives of Oil. Chemical and 
Atomic Workers Int’l Union Regarding NFS- 
Erwin and Financial Relief and Related 
Matters (approximately 1 hour, public 
meeting) (additional item). 

Thursday. January 24. —1:30 p.m.: Report of 
NRC/TMI Special Inquiry Group 
(approximately 3 hours, public meeting). 

CONTACT PERSON FOR MORE 
INFORMATION: 

Walter Magee (202) 634-1410. 

January 17,1980. 

Roger M. Tweed, 

Office of the Secretary. 

(S-122-flO Filed 1-10-80; 2:40 pm| 

BILLING COOE 7590-01-M 
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DEPARTMENT OF LABOR 

Employment and Training 
Administration 

20 CFR Part 656 

Labor Certification Process for the 
Permanent Employment of Aliens in 
the United States 

agency: Employment and Training 
Administration, Labor. 

action: Notice of proposed rulemaking. 

Summary: The Employment and 
Training Administration of the 
Department of Labor proposes to amend 
its regulations relating to certification of 
immigrant aliens for permanent 
employment in the United States. The 
amendments are intended to clarify 
some apparent ambiguities in the 
regulations, to make the regulations 
easier to read, and to reflect the 
experience of the Employment and 
Training Administration in 
administering 20 CFR Part 656 since its 
promulgation in 1977. 

dates: Interested persons are invited to 
submit written comments on this 
proposed rulemaking on or before March 
24,1980. 

aodress: Send written comments to: 
David O. Williams, Administrator, 
United States Employment Service, 
Employment and Training 
Administration, United States 
Department of Labor, Suite 8000— 
Patrick Henry Building, 601 “D" Street, 
N.W., Washington. D.C. 20213. 

FOR FURTHER INFORMATION CONTACT: 

Mr. Aaron Bodin, Chief, Division of 
Labor Certifications, Office of Technical 
Support, United States Employment 
Service, Employment and Training 
Administration, United States 
Department of Labor, Suite 8410— 
Patrick Henry Building, 601 "D” Street, 
N.W., Washington, D.C. 20213. 
Telephone: 202-376-6295. 

SUPPLEMENTARY INFORMATION: 

The Employment and Training 
Administration (ETA) of the Department 
of Labor (DOL) is proposing to amend its 
regulations at 20 CFR Part 656, for 
clarification, and to reflect ETA’s 
experience in administering Part 656 
since its effective date of February 18, 
1977. See 42 FR 3441 (January 18,1977). 
ETA’s regulations for the certification of 
immigrant aliens for permanent 
employment in the United States are 
issued pursuant to section 212(a)(14) of 
the Immigration and Nationality Act 
(Act). 8 U.S.C. 1182(a)(14). 


Permanent Alien Employment 
Certification Process 

Before the Department of State and 
the Immigration and Naturalization 
Service (INS) may issue visas and admit 
certain immigrant aliens to work 
permanently in the United States, the 
Secretary of Labor must first certify to 
the Secretary of State and to the 
Attorney General that: 

(a) There are not sufficient United 
States workers, who are able, willing, 
qualified, and available at the time of 
the application for a visa and admission 
into the United States and at the place 
where the alien is to perform the work; 
and 

(b) The employment of the alien will 
not adversely affect the wages and 
working conditions of similarly 
employed United States workers. 8 
U.S.C. 1182(a)(14). 

If DOL determines that there are no 
able, willing, qualified, and available 
U.S. workers, and that permanent 
employment of the alien will not 
adversely affect the wages and working 
conditions of similarly employed U.S. 
workers, DOL so certifies to INS and to 
the Department of State, by issuing a 
permanent labor certification. 

If DOL cannot make one or both of the 
above findings, the application for 
permanent alien employment 
certification is denied. DOL may be 
unable to make the two required 
findings for any of one or more reasons, 
including, but not limited to: 

(a) The employer has not adequately 
recruited U.S. workers for the job 
offered to the alien, or has not followed 
the proper procedural steps in Part 656. 

(b) The employer has not met its 
burden of proof under section 291 of the 
Act (8 U.S.C. 1361), that is, the employer 
has not submitted sufficient evidence of 
attempts to obtain available U.S. 
workers, and/or the employer has not 
submitted sufficient evidence that the 
wages and working conditions which 
the employer is offering will not 
adversely affect the wages and working 
conditions of similarly employed U.S. 
workers. With respect to the burden of 
proof, section 291 of the Act (8 U.S.C. 
1361) states, in pertinent part, that: 

Whenever any person makes application 
for a visa or any other document required for 
entry, or makes application for admission, or 
otherwise attempts to enter the United States, 
the burden of proof shall be upon such person 
to establish that he is eligible to receive such 
visa or such document, or is not subject to 
exclusion under any provision of this Act 

• • t 

(c) DOL through its own knowledge 
and experience, finds that U.S. workers 
are available and/or that an adverse 
effect on similarly employed U.S. 


workers will result, and the employer 
has not met the burden of rebutting 
DOL's finding or findings. 

Department of Labor Regulations 

DOL has promulgated regulations at 
20 CFR Part 656 governing the labor 
certification process described above for 
the permanent employment of immigrant 
aliens in the United States. Part 656 was 
promulgated pursuant to an implements 
section 212(a)(14) of the Act (8 U.S.C. 
1182(a)(14)). 

The regulations at 20 CFR Part 656 set 
forth the factfinding process designed to 
develop information sufficient to 
support the granting or denial of a 
permanent labor certification. They 
describe the potential of the Federal- 
State system of public employment 
offices to assist employers in finding 
available U.S. workers, and how the 
factfinding process is utilized by DOL as 
the basis of information for the 
certification determination. See also 20 
CFR Parts 601-604, 621, and 651-658; and 
29 U.S.C. Chapter 4B. 

Part 650 also sets forth the 
responsibilities of employers who desire 
to permanently employ immigrant aliens 
in the United States. Such employers are 
required to demonstrate that they have 
attempted to recruit U.S. workers 
through advertising, through the Federal- 
State public employment service system, 
and by other specified means. The 
purpose is to assure an adequate test of 
the availability of U.S workers to 
perform the work, and to insure that 
aliens are not employed under 
conditions adversely affecting the wages 
and working conditions of similarly 
employed U.S. workers. 

The rulemaking proposed in this 
document will not change the elements 
of the program discussed above, which 
adequately implement the mandate in 
section 212(a)(14) of the Act (8 U.S.C. 
1182(a)(14)}. The financial and other 
impact of this proposed rulemaking is 
not so great as ta require a regulatory 
analysis. See 44 FR 5576 (January 26, 
1979). The paragraphs that follow 
discuss the amendments proposed by 
this document. 

Discussion of Proposed Amendments 

Dieticians 

The American Dietetic Association 
has petitioned ETA to delete dieticians 
from the list of precertified occupations 
on Schedule A. ETA has communicated 
with the American Hospital Association, 
the U.S. Office of Personnel 
Management, and the public 
employment service system to 
determine the availability of U.S. 
dieticians to meet the nation’s needs. 
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These agencies indicate that there are 
sufficienf able, willing, qualified, and 
available dieticians nationwide to meet 
the needs of U.S. employers. Therefore, 
the Administrator of the U.S. 
Employment Service has proposed that 
dieticians be removed from Schedule A. 
This proposed rule would amend 
§ 656.10(a)(l)(i) by deleting the term 
“Dietetics/* 

Physical Therapists 

There appears to be a continued 
shortage of qualified physical therapists 
to meet the nation’s needs. For that 
reason, it is proposed that this 
occupation will continue to be on 
Schedule A. However, the American 
Physical Therapy Association (APTA), 
in evaluating the credentials of alien 
physical therapists, has found that the 
aliens frequently have not completed all 
the courses necessary for State 
licensure, and must take additional 
courses in the United States to be 
permitted to sit for licensing 
examinations. The APTA recommends 
that the aliens be eligible to take the 
physical therapy licensure examination 
in the State of intended employment 
prior to the labor certification. This does 
not appear to be unduly burdensome, 
since a license is necessary to practice 
in this field. The proposed rule would 
amend § 656.10(a) to require that the 
alien physical therapist be eligible to sit 
for the licensing examination in the 
State of intended employment. Since 
educational qualifications would be 
included in licensability, and since some 
States do not require a baccalaureate 
degree for practice in physical therapy, 
the requirement of a baccalaureate 
degree for this occupation would be 
removed. As documentation of Schedule 
A eligibility, § 656.22 would be amended 
to require the alien physical therapist to 
submit with the application for 
certification a signed statement or letter 
from the physical therapy licensing 
authority in the State of intended 
employment, stating that the alien has 
met all the requirements necessary to 
take that State's physical therapy 
licensing examination. 

Physicians (and Surgeons) 

The proposed amendments would 
alter somewhat the certification 
procedures for physicians and surgeons. 
In geographic areas certified by the 
Secretary of Health, Education, and 
Welfare (HEW) as shortage areas for 
the alien's medical specialty, the job 
opportunity would be on the 
precertification list, Schedule A. The 
normal recruitment requirements would 
not apply to such job opportunities. 


While Congress found in section 2(c) 
of the Health Professions Educational 
Assistance Act of 1976 (42 U.S.C. 292 
note) that there is a sufficient number of 
physicians and surgeons in the United 
States as a whole, it found further in 
section 2(a)(3) of that Act (42 U.S.C. 292 
note) that there are many geographic 
areas in the United States in which there 
are inadequate numbers of health 
professions personnel to meet health 
care needs. Congress directed DOL and 
HEW to work together so that DOL 
could make equitable determinations 
with regard to applications for 
permanent labor certification by alien 
graduates of foreign medical schools. By 
adding some physicians and surgeons to 
Schedule A (but only for areas where 
their medical specialty is in short 
supply), HEW and DOL expect to fill 
some of the health care needs of those 
geographic areas. 

Under the proposal, a signed 
statement from the appropriate Regional 
Health Administrator, Public Health 
Service Regional Office, Department of 
HEW (RHA), or the RHA’s designee, 
would be required as documentation of 
physician and surgeon Schedule A 
eligibility. RHAs are the chief officials of 
the regional offices of the Public Health 
Service in HEW. 44 FR 21711; April 11, 
1979. The appropriate RHA is the one in 
whose region the job opportunity is 
located. Addresses for the RHAs will be 
included in the regulations. 

The signed statement from the RHA 
would certify that the alien will be 
employed as a physician (or surgeon) in 
a geographic area which has been 
designated by the Secretary of 
Department of Health, Education, and 
Welfare (HEW) as a Health Manpower 
Shortage Area for the alien's medical 
specialty, or has been identifed 
otherwise by the Secretary of HEW as 
having an insufficient number of 
physicians in the alien’s medical 
specialty, in accordance with section 
906 of Health Professions Education 
Assistance Act (8 U.S.C. 1182 note). 

As with all Schedule A applications, 
the application forms and other 
documentation would be filed directly 
with the Immigration and Naturalization 
Service (INS) or with a Consul of the 
Department of State. 

Physicians and surgeons on Schedule 
A still would have to meet, as a 
prerequisite for labor certification, the 
educational and/or testing requirements 
in section 212(a)(32) of the Immigration 
and Nationality Act (INA) (8 U.S.C. 
1182(a)(32)) or section 602(a) of the 
Health Professions Educational 
Assistance Act of 1976, as amended (8 
U.S.C. 1182 note). The regulations with 
respect to physicians and surgeons, both 


those on and not on Schedule A, also 
would be amended to clarify the 
changes made to the educational and/or 
testing requirements for physicians and 
surgeons by section 307(q)(l) and (3) of 
the Health Services Extension Act of 
1977 (Title III of Public Law 95-83; 8 
U.S.C. 1182 note). 

Professional Nurses 

It is proposed that professional (also 
known as "registered") nurses be added 
to Schedule A for geographic areas 
where HEW has found that a shortage of 
such nurses exists for the alien's nursing 
setting. As with physicians and surgeons 
on Schedule A , the applicant would 
have to obtain a signed statement from 
the appropriate RHA documenting that 
there is a shortage of professional 
nurses in that area for that type of 
nursing setting. 

The rationale for Schedule A 
precertification for job opportunities in 
shortage areas for particular nursing 
settings is similar to that for physicians 
and surgeons. As stated above, 

Congress has found that some 
geographic areas of the United States 
have significant shortages of health 
professions personnel. The proposed 
amendment would recognize those 
shortages by allowing limited 
predeterminations as to the availability 
of and lack of adverse effect to United 
States workers. 

Also under the proposed amendments, 
all alien professional nurses seeking 
permanent labor certifications, both 
those nurses on and not on Schedule A, 
would have to document passage of the 
Commission on Graduates of Foreign 
Nursing Schools (COGFNS) examination 
or an equivalent written State licensing 
examination for professional nurses. It 
has been determined that employment 
of alien professional nurses who have 
not passed these examinations 
% adversely affects the wages and/or 
working conditions of similarly 
employed U.S. workers. Recent statistics 
have shown that a very small 
percentage of alien nurses pass State 
professional nursing examinations after 
they are admitted into the United States. 
Many of those not passing the 
examinations are seeking and accepting 
employment below the professional 
status for which they entered the United 
States, tightening the job market for U.S. 
workers in those occupations. See 20 
CFR 5 656.11(a)(36). 

DOL believes that the COGFNS 
examination for professional nurses 
provides an adequate test of the 
qualifications of aliens for labor 
certification purposes. 

The COGFTMS is an independent, non¬ 
profit organization established at the 
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behest of the Division of Nursing. 

Bureau of Health Manpower, 

Department of Health. Education, and 
Welfare, which also had become 
concerned over the increasing number of 
foreign nurse graduates in the United 
States, who could not achieve State 
licensure. The COGFNS developed this 
examination to test the capabilities of 
foreign professional nurses in ail the 
area of nursing for which American 
nurse graduates are responsible, and to 
afford an objective estimate of their 
ability to pas9 licensure examinations in 
the United States. The examination is 
given in April and October of each year, 
in the United States and approximately 
30 other countries throughout the world. 
Further information may be obtained 
from the Commission on Graduates of 
Foreign Nursing Schools (COGFNS), 

3624 Market Street. Philadelphia, PA 
19104. 

COGFNS has stated that the last date 
for Filing to take its April 1980 
examination is January 2,1980, and it is 
anticipated that the results of the 
examination will be issued by July 1, 
1980. 

References to HEW 

References in these proposed 
regulations to the Department of (and 
Secretary of) Health. Education, and 
Welfare, may be changed in the Final 
rule to the Department of Health and . 
Human Services. See §§ 509 and 601(a) 
of the Department of Education 
Organization Act (20 U.S.C. 3508 and 
3401 note), Public Law 96-88, 93 Stab 
668, 695, and 696. 

Intracompany Transferees 

Aliens seeking Schedule A 
precertification as intra-company 
transferees will have to evidence more 
completely their attachment to the 
international corporation or 
organization employing them and the 
truly international character of their 
employer. Currently, aliens who were 
employed as managers or executives by 
an international corporation or 
organization for one year may under 
certain conditions obtain Schedule A 
precertification. 

The use of Schedule A . Group IV, by 
aliens who are in reality investors is 
inappropriate. See 8 CFR § 212.8(b)(4). 
DOL has observed that Group IV has 
been used at times by alien investors, 
and by U.S. branches or offices set up 
by foreign businesses primarily to 
facilitate immigration. For these reasons, 
the regulation at § 656.10(d) would be 
amended to more clearly set forth the 
requirement that evidence be presented 
to show that the alien was employed by 
the employer for at least one year 


outside the United States. The employer 
also would have to have been doing 
business in the United States for at least 
one year prior to submission of the 
permanent alien labor certiFication 
application. Additionally, the alien 
beneFiciary of the certification would 
have to be qualiFied for an “L-1” visa 
(temporary nonimmigrant intracompany 
transferee) as a manager or executive. 
See 8 U.S.C. 1101(a)(15)(l); and 8 CFR 
§ 214..2(1). 

General Filing Instructions 

Section 658.20 would be expanded 
from an introductory statement to a 
statement of general Filing instructions 
applicable to all applications for alien 
labor certification, including those on 
the predetermination Schedules A and B 
and occupations designated for special 
handling. Certain requirements applying 
to all applications, and currently in 
§ 656.21(b), will be transferred to this 
section. 

A new i 656.20(b)(2) standardizes the 
attorney notice of appearance procedure 
with INS practice. Notices of 
appearance by attorneys for aliens and 
employers will be submitted on INS 
Form G-28. See 8 CFR $ 292.4(a). This 
will clarify whether particular attorneys 
are reprsenting the employer and/or the 
alien in appliction for certification. - 

DOL has found that a bona fide test of 
the availability of U.S. workers cannot 
take place where the alien beneFiciary 
or the alien’s attorney or representative 
participates in the interview(s) or 
consideration of U.S. workers seeking 
the job offered to the alien. Additionally, 
in some situations, Certifying Officers 
have reported that some employers have 
utilized unusual interviewing or 
consideration procedures for job 
opportunities involving job offers to 
aliens. For example, the attorney for the 
employer or alien or some nonpersonnel 
official would conduct the interview and 
participate in the consideration of U.S. 
workers applying for the job. 

To standardize further attorney 
practice in labor certification procedures 
with that before the Department of 
Justice's Board of Immigration Appeals, 
persons suspended or disbarred from 
practice before that Board pursuant to 8 
CFR § 292.3 would not be permitted to 
act as an attorney, agent, or 
representative for an employer and/or 
an alien in labor certification matters. 

The application form for alien labor 
certification has for a number of years 
required documents submitted in 
languages other than English to be 
accompanied by an accurate translation 
into English. This provision would now 
be included specifically in the 
regulations. 


Basic Labor Certification Application 
Process 

Except for applications involving 
occupations on Schedule A or 
occupations designated for special 
handling (described below), the basic 
labor certification application process in 
§ 656.21 would continue to be followed. 
Many of the provisions now in 5 656.21 
will be retained. Some, as discussed 
above, have been moved to § 656.20. 

The new provisions are discussed 
below. 

The regulations now state that the job 
opportunity must not be described with 
unduly restrictive job requirements in 
the employer’s recruitment or 
application. Thus, the job requirements 
shall be. in part, those normally required 
for the job in the United States, and 
shall not include requirements for a 
language other than English, unless 
adequately documented as arising from 
business necessity. 

A requirement that the worker live on 
the employer’s premises would have to 
be proved by adequate documentation 
of business necessity. 

When an employer recruits U.S. 
workers for a job. the statement of an 
employer preference, such as “10 years 
experience preferred” or “Knowledge of 
German language preferred,” can deter 
otherwise available, able, willing, and 
qualiFied U.S. workers from applying for 
the job. In that sense, statement of an 
unduly restrictive employer preference 
can obstruct a bona Fide recruitment 
effort as much as unduly restrictive job 
requirement Employer or customer 
preference or convenience is not 
sufficient to prove business necessity. 
Business necessity is something the 
absence of which would undermine the 
essence of the business operation. The 
regulation would be clarified to prohibit 
unduly restrictive employer preferences 
expressed in recruitment to the same 
extent as unduly restrictive job 
requirements. 

Previously, the Certifying Officers 
have speciFied what they consider to be 
a bona fide effort by an employer to 
recruit U.S. workers for the job 
opportunity within its own organization 
or among visitors to its premises. 
Employees of and visitors to the 
employer, while perhaps not interested 
or qualified for the job offered the alien, 
may know of U.S. workers who are 
interested and qualified. The regulations 
would clarify the specific manner by 
which notices of the job opportunity are 
to be posted within the employer’s 
organization. The employer would 
continue to be required to conduct other 
appropriate recruitment efforts. 
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Currently, the regulations have been 
interpreted to require two forms of 
printed advertising for the job 
opportunity. One is published over the 
employer’s name and directs workers to 
report to the employer. The other is 
published over the name of the local 
office of the State employment service 
and directs workers to report to that 
office for referral to the employer. The 
regulations would be simplified to 
require only one type of advertisement, 
over both the names of the local office 
of the State employment service and the 
employer, directing workers to report to 
the employment service for referral to 
the employer. The manner and extent of 
such an advertising effort, to result in a 
bona fide recruitment effort, would be 
specified in the regulation and are to a 
great extent the same as the current 
regulations. 

Two other provisions will be added to 
reduce the backlog of cases in local 
employment service and ETA regional 
offices and speed up determinations on 
applications. Applications which are 
inactive for 45 days in local office files 
due to the failure of the employer or 
alien to provide requested 
documentation, will be returned to the 
employer. If the employer resubmits the 
application, it will be considered a new 
application for filing purposes. Also, 
except for the occupations on Schedule 
B (20 CFR § 656.11), the Certifying 
Officer may reduce some of the 
recruitment efforts otherwise required, 
for good cause shown. 

Occupations Designated for Special 
Handling 

A new $ 656.21a would be added, 
dealing with occupations for which the 
basic labor certification application 
procedures are inappropriate and which 
are not on Schedule A or B. For now, 
these occupations are college and 
university teachers, aliens represented 
to be of exceptional ability in the 
performing arts, and sheepherders. 

For college and university teacher 
positions, the employer would have to 
document that it went through a 
competitive recruitment and selection 
process, as defined in the proposed 
regulation. Other evidence of the alien’s 
qualifications, similar to that required in 
the basic application process, would 
have to be submitted. 

For job offers to aliens represented to 
have exceptional ability in the 
performing arts, the documentation of 
the alien’s ability essentially would be 
similar to that in the current regulations. 

Alien sheepherders who have lawfully 
and continuously been employed in the 
United States for at least 33 of the 36 
months immediately preceding the 


application would be permitted a 
simplified application procedure. All 
that would have to be filed would be a 
completed application form and signed 
statements from the alien's employers 
during that period, attesting to the 
employment. Sheepherder applications 
for permanent alien labor certification, 
where the alien has the requisite 
experience sheepherding in the United 
States, would be filed directly with INS 
or with a Consul of the Department of 
State, not with DOL or a State 
employment service . This proposed 
regulation would not affect applications 
for temporary employment of aliens as 
sheepherders, which must be filed 
pursuant to Subpart C of 20 CFR Part 
655. 

Schedule A Application Process 

The changes to § 656.22 with respect 
to Schedule A applications for job 
opportunities as physicians and 
surgeons, professional nurses, and intra¬ 
company transferees have been 
discussed above. 

Aiens of exceptional ability in the 
sciences or arts (except the performing 
arts) are now in Group II of Schedule A. 
The documentation requirement for such 
applicants would be eased by allowing 
the applicants greater flexibility in 
choosing the evidence they submit in 
support of applications. The language in 
the regulation also would be clarified 
and other technical changes would be 
made. 

Schedule B Application Process 

Schedule B lists occupations for 
which the Administrator has 
predetermined there are sufficient able, 
willing, qualified, and available U.S. 
workers, or that employment of aliens 
would adversely affect the wages and 
working conditions of similarly 
employed U.S. workers. The occupations 
on Schedule B are listed at § 656.11, and 
the documentation requirements to 
apply for waivers of the 
predetermination are at $ 656.23. 

It is proposed to amend § 656.23 to 
permit applicants to submit rebuttal 
evidence to the Certifying Officer in 
response to a proposed determination 
["Notice of Findings") denying the 
application. Currently, only applications 
not on Schedule A or B are afforded the 
opportunity to rebut the certifying 
officer’s proposed findings. As is 
currently in effect, appeals from final 
determinations of Certifying Officers 
from denials of Schedule B waivers may 
be made to the DOL Office of 
Administrative Law Judges. 


Labor Certification Determinations 

Section 656.24(b)(1) would be 
amended to clarify the standard by 
which a Certifying Officer determines 
whether the requirements of the 
regulations have been met. A limited 
right to excuse a partial failure to 
comply with the regulations would be 
granted the Certifying Officers. 
Employers and aliens would be 
expected to comply strictly with each 
applicable requirement of Part 656, 
unless the regulations expressly state 
otherwise. Compliance with the 
regulations is necessary to adequately 
test the labor market for U.S. workers 
and to determine adverse effect on U.S. 
workers. This provision does not apply 
to applications filed with INS or a State 
Department Consul under Schedule A or 
for permanent employment as a 
sheepherder. 

Procedures Following a Labor 
Certification Determination 

Currently, a proposed denial of an 
application for labor certification is sent 
to the employer on a Notice of Findings 
form. The employer is permitted to 
submit rebuttal evidence (and if the 
employer does so, the alien may also do 
so) to the Certifying Officer. 20 CFR 
§ 656.25. 

Section 656.25 now would be clarified 
to state that failure to submit timely 
rebuttal evidence not only makes the 
Notice of Findings automatically the 
final decision of the Secretary, but also 
constitutes a failure to exhaust available 
administrative remedies, and denies the 
applicant any further administrative 
review within DOL Similarly, failure to 
file a timely request for administrative 
review from an adverse Final 
Determination (after rebuttal) would 
constitute a refusal to exhaust available 
administrative remedies. All findings in 
the Notice of Findings not rebutted 
would be deemed admitted. 

Administrative-Judicial Review of 
Denials of Labor Certifications 

It is proposed that all appeals from 
Final Determinations by Certifying 
Officers would be made to 
Administrative Law Judges, rather than 
to either Administrative Law Judges or 
Hearing Officers as at present. 
Additionally, 5 656.26 would be 
amended to speed up the review 
process, by shortening the current 30- 
day briefing period to 21 days. It has 
been found that many of the briefs have 
been submitted early enough at present 
to meet this proposed requirement. To 
accommodate individuals Filing by mail 
from greater distances, documents 
would be deemed filed when mailed or 
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delivered to the Administrative Law 
Judge. 

Publication of Administrative Law 
fudge Decisions 

At present, a number of 
Administrative Law Judges in the Office 
of Administrative Law Judges hear and 
decide appeals from denials of 
applications for permanent "alien labor 
certification. Since the Administrative 
Law Judges hear and decide cases 
independently of DOL and each other, 
divergent opinions on the same issues, 
all of which may be reasonable, have 
been issued. To provide uniform 
guidance to the public and to the 
Certifying Officers as to their 
responsibilities under the regulations, a 
system of published decisions would be 
established in a new 5 650.27a. The 
Office of Administrative Law Judges of 
DOL would designate specific 
Administrative Law Judge decisions to 
be printed and published. The 
Administrator, U.S. Employment 
Service, will provide the Certifying 
Officers with copies of all such 
published decisions. 

Technical and Clarifying Amendments 

Other technical and clarifying 
amendments are proposed to be made to 
20 CFR Part 656, and are reflected in the 
proposal below. 

Development of Proposed Rulemaking; 
Regulatory Impact 

This proposed rulemaking document 
was prepared under the direction and 
control of Mr. David O. Williams. 
Administrator, U.S. Employment 
Service, Employment and Training 
Administration, U.S. Department of 
Labor, Washington, D.C. 

The economic and other impact of this 
proposed rule i9 not so significant as to 
require the development of a regulatory 
analysis. See 44 FR 5576 (January 26, 
1979). 

Proposed Rulemaking 

Accordingly, it is proposed to amend 
Part 656 of Chapter V of Title 20, Code 
of Federal Regulations, as follows: 

§656.2 [ Amended J 

1. Section 656.2 is amended by adding 
the bracketed citation ,4 [8 U.S.C. 1361)” 
at the end of paragraph (b). 

2. Section 656.10 is amended as 
follows: 

(a) By deleting and reserving 
paragraphs (a)(l)(i) and (a)(2)(i); 

(a) By revising the introductory 
paragraph, paragraph (a)(3), and 
paragraph (d); and by adding a new 
paragraph (a)(4); to read as follows: 


§656.10 Schedule A. 

The Administrator, United States 
Employment Service (Administrator), 
has determined that there are not 
sufficient United States workers who 
are able, willing, qualified, and 
available for the occupations listed 
below on Schedule A and that the 
wages and working conditions of United 
States workers similarly employed will 
not be adversely affected by the 
employment of aliens in Schedule A 
occupations. An alien seeking a labor 
certification for an occupation listed on 
Schedule A may apply for that labor 
certification pursuant to § 656.22 of this 
Part 

Schedule A 
(a) * * • 

• ft t • « 

(3) Health care occupations: 

(i) Persons who will be employed as 
physical therapists, and who possess all 
the qualifications necessary to take the 
physical therapist licensing examination 
in the State in which they propose to 
practice physical therapy. 

(ii) Aliens who will be employed as 
physicians (or surgeons) in a geographic 
area which has been designated by the 
Secretary of Department of Health, 
Education, and Welfare (HEW) as a 
Health Manpower Shortage Area for the 
alien’s medical specialty, or has been 
identified otherwise by the Secretary of 
HEW as having an insufficient number 
of physicians in the alien's medical 
specialty, in accordance with section 
906 of Health Professions Education 
Assistance Act (8 U.S.C. 1182 note). 

(iii) Aliens who will be employed as 
professional nurses in a geographic area 
which has been designated by the 
Secretary of HEW as a Professional 
Nursing Shortage Area , or aliens who 
will be employed as professional nurses 
in a geographic area which has been 
identified by the Secretary of HEW as 
having an insufficient number of 
professional nurses for the type of 
nursing setting in which the alien will 
work. (This paragraph (a)(3)(iii) applies 
only to applications for certification 
filed on or after July 1,1980.) 

(4) Definitions of Group I occupations: 

(i) "Physical therapists" means 
persons who apply the art and science 
of physical therapy to the treatment of 
patients with disabilities, disorders and 
injuries to relieve pain, develop or 
restore function, and maintain 
performance, using physical means, 
such as exercise, massage, heat, water, 
light, and electricity, as prescribed by a 
physician (or surgeon). 

(ii) "Physician (or surgeon)" is defined 
in § 655.50 of this Part. 


(iii) "Professional nurse" is defined in 
§ 656.50 of this Part. 

• * « « • 

(d) Group IV: 

(1) Aliens who have been admitted to 
the United States in order to work in, 
and who are currently working in, 
managerial or executive positions with 
the same international corporations or 
organizations with which they were 
continuously employed as managers or 
executives outside the United States for 
one year before they were admitted. 

(2) Aliens outside the United States 
who will be engaged in the United 
States in managerial or executive 
positions with the same international 
corporations or organizations with 
which they have been continuously 
employed as managers or executives 
outside the United States for the 
immediately prior year. 

(3) For the purposes of this paragraph 
(d), the international corporation or 
organization must have been 
established and doing business in the 
United States for a period of at least one 
year prior to the submission of the 
application for the alien to quality under 
Scheduel A, Group IV. For the purposes 
of this paragraph (d), "doing business" 
shall mean a regular, systematic, and 
continuous course of conduct, including 
both the solicitation of business and the 
provision of goods and/or services by 
the employer, and shall not be limited to 
the mere presence of an agent or office 
in the United States of the international 
corporation or organization. 

3. Section 656.11 is amended as 
follows: 

(a) By italicizing the term 4, Schedule 
B " wherever it appears; and 

(b) By deleting the colon at the end of 
the introductory paragraph and inserting 
in lieu thereof a period and an 
additional sentence, to read as follows: 

§656.11 Schedule B. 

# * \ An employer seeking a labor 
certification for an occupation listed on 
Schedule B may apply for a labor 
certification pursuant to § 656.23 of this 
Part. 

• • « • * 

4. Section 656.20 is amended as 
follows: 

(a) By redesignating paragraph (d) as 
paragraph (g); 

(b) By revising the section heading 
and paragraphs (a), (b), and (c); and by 
adding new paragraphs (d), te). and (f); 
to read as follows: 

§ 656.20 General filing Instructions. 

(a) A request for a labor certification 
on behalf of any alien who is required 
by the Act to become a beneficiary of a 
labor certification in order to obtain 
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permanent resident status in the United 
States may be filed as follows: 

(1) Except as provided in paragraphs 

(a)(2) through (4) of this section, an 
application for a labor certification shall 
be filed pursuant to this section and 

§ 656.21 of this Part 

(2) An employer seeking a labor 
certification for an occupation 
designated for special handling shall 
apply for a labor certification pursuant 
to this section and $§ 656.21a of this 
Part. 

(3) An alien seeking labor certification 
for an occupation listed on Schedule A 
may apply for a labor certification 
pursuant to this section and 5 656.22 of 
this Part. 

(4) An employer seeking a labor 
certification for an occupation listed on 
Schedule B shall apply for a labor 
certification pursuant to this section and 
§§ 656.21 and 656.23 of this Part. 

(b)(1) Aliens and employers may have 
agents apply for labor certifications on 
their behalf. The alien and/or the 
employer shall sign a statement that the 
agent is representing the alien and/or 
employer and that the alien and/or 
employer takes full responsibility for the 
accuracy of any representations made 
by the agent. 

(2) Aliens and employers may have 
attorneys represent them. Each attorney 
shall file a notice of appearance on 
Immigration and Naturalization Service 
(INS) Form G-28, naming the attorney’s 
client or clients. Whenever, under this 
Part, any notice or other document is 
required to be sent to an employer or 
alien, the document shall be sent to their 
attorney or attorneys who have filed 
notices of appearance on INS Form G- 
28, if they have such an attorney or 
attorneys. 

(3) (i) It is contrary to the best interests 
of U.S. workers to have the alien and/or 
agents or attorneys for the alien 
participate in interviewing or 
considering U.S. workers for the job 
offered the alien. As the beneficiary of a 
labor certification application, the alien 
cannot represent the best interests of 
U.S. workers in the job opportunity. The 
alien's agent and/or attorney cannot 
represent the alien effectively and at the 
same time adequately consider the 
qualifications of U.S. workers for the job 
opportunity. Therefore, the alien and/or 
the alien’s agent and/or attorney may 
not interview or consider U.S. workers 
for the job offered to the alien, unless 
the agent and/or attorney is the 
employer’s representative as described 
in paragraph (b)(3)(iii) of this section. 

(ii) The employer's representative who 
interviews or considers U.S. workers for 
the job offered to the alien shall be the 
person who normally interviews or 


considers, on behalf of the employer, 
applicants for job opportunities such as 
that offered the alien, but which do not 
involve labor certifications. 

(4) No person under suspension or 
disbarment from practice before the 
United States Department of Justice's 
Board of Immigration Appeals pursuant 
to 8 CFR S 292.3 shall be permitted to 
act as an agent, representative, or 
attorney for an employer and/or alien 
under this Part 

(c) Job offers filed on behalf of aliens 
on the Application for Alien 
Employment Certification form must 
clearly show that: 

(1) The employer has enough funds 
available to pay the wage or salary 
offered the alien. 

(2) The wage offered equals or 
exceeds the prevailing wages 
determined pursuant to § 656.40 of this 
Part, and that the wage the employer 
will pay to the alien when the alien 
begins work will equal or exceed the 
prevailing wage which is applicable at 
the time the alien begins work; 

(3) The wage offered is not based on 
commissions, bonuses or other 
incentives, unless the employer 
guarantees a wage paid on a weekly, bi¬ 
weekly, or monthly basis; 

(4) The employer will be able to place 
the alien on the payroll on or before the 
date of the alien's proposed entrance 
into the United States; 

(5) The job opportunity does not 
involve unlawful discrimination by race, 
creed, color, national origin, age, sex, 
religion, handicap, or citizenship; 

(6) The employer's job opportunity is 
not: 

(i) Vacant because the former 
occupant is on strike or is being locked 
out in the course of a labor dispute 
involving a work stoppage; or 

(ii) At issue in a labor dispute 
involving a work stoppage; 

(7) The employer's job opportunity's 
terms, conditions and occupational 
environment are not contrary to Federal, 
State or local law; and 

(8) The job opportunity has been and 
is clearly open to any qualified U.S. 
worker. 

(d) If the application involves labor 
certification as a physician (or surgeon), 
the labor certification application shall 
include the following documentation: 

(l)(i) Documentation which shows 
clearly that the alien has passed Parts I 
and II of the National Board of Medical 
Examiners Examination (NBMEE), or the 
Visa Qualifying Examination (VQE) 
offered by the Educational Commission 
for Foreign Medical Graduates 
(ECFMG); or 

(ii) Documentation which shows 
clearly that; 


(A) The alien was on January 9,1977, 
a doctor of medicine fully and 
permanently licensed to practice 
medicine in a State within the United 
States; 

(B) The alien held on January 9,1977, 
a valid specialty certificate issued by a 
constituent board of the American 
Board of Medical Specialties; and 

(C) The alien was on January 9,1977, 
practicing medicine in a State within the 
United States; or 

(iii) The alien is a graduate of a school 
of medicine accredited by a body or 
bodies approved for the purpose by the 
United States Commissioner of 
Education (regardless of whether such 
school of medicine is in the United 
States). 

(e) If the application is filed on or 
after July 1,1980, and involves labor 
certification as a professional nurse, the 
labor certification application shall 
include documentation that the alien has 
passed the Commission on Graduates of 
Foreign Nursing Schools (COGFNS) 
Examination or an equivalent written 
State registered/professional nursing 
licensing examination. 

(f) Whenever any document is 
submitted to a State or Federal agency 
pursuant to this Part, the document 
either shall be in the English language or 
shall be accompanied by a written 
translation into the English language, 
certified by the translator as to the 
accuracy of the translation and his/her 
competency to translate. 
***** 

5. Section 656.21 is amended as 
follows: 

(a) By deleting paragraphs (a)(3), 

(a)(4), and (a)(6); 

(b) by redesignating paragraph (a)(5) 
as a new paragraph (a)(3); and 

(c) By revising the introductory text in 
paragraph (a); by revising paragraph (b) 
and paragraphs (e) through (i); and by 
adding new paragraphs (j) and (k); to 
read as follows: 

S 656.21 Basic labor certification process. 

(a) Except as otherwise provided by 
§§ 656.21a and 656.22 of this Part, an 
employer who desires to apply for a 
labor certification on behalf of an alien 
shall file, in duplicate, a Department of 
Labor Application for Alien 
Employment Certification form and any 
attachments required by this Part with 
the local employment service office 
serving the area where the alien 
proposes to be employed. The employer 
shall set forth on the Application for 
Alien Employment Certification form, as 
appropriate, or in attachments: 
***** 

(b) Except for labor certification 
applications involving occupations 
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designated for special handling (see 
§ 656.21a of this Part) and Schedule A 
occupations (see §§ 656.10 and 656.22 of 
this Part), the employer shall submit, as 
a part of every labor certification 
application, on the Application for Alien 
Employment Certification form or in 
attachments, as appropriate, the 
following clear documentation: 

(1) The employer shall document the 
employer’s good faith efforts to recruit 
U.S. workers without success through 
the public employment service system 
and through other labor referral and 
recruitment sources normal to the 
occupation: 

(1) This documentation shall include 
documentation of the employer's 
recruitment efforts for the job 
opportunity which shall: 

(A) List the sources the employer may 
have used for recruitment, including, but 
not limited to, advertising; public and/or 
private employment agencies; colleges 
or universities; vocational, trade or 
technical schools; labor unions; and/or 
development or promotion from within 
the employer’s organization; 

(B) Identify each recruitment source 
by name; 

(C) Give the number of U.S. workers 
responding to the employer’s 
recruitment; 

(D) Give the number of interviews 
conducted with U.S. workers; 

(E) Specify the lawful job-related 
reasons for not hiring each U.S. worker 
interviewed: and 

(F) Specify the wages and working 
conditions offered to the U.S. workers; 
and 

(ii) The employer shall include also a 
copy of at least one advertisement, if 
any, for the job opportunity placed by 
the employer prior to filing an 
Application for Alien Employment 
Certification form. 

(2) The employer shall document that 
the job opportunity has been and is 
being described without unduly 
restrictive iob requirements: 

(i) the job opportunity’s requirements, 
unless adequately documented as 
arising from business necessity: 

(A) Shall be those normally required 
for the job in the United States; 

(B) Shall be those defined for the job 
in the Dictionary of Occupational Titles 
(D.O.T.) including those for subclasses 
of jobs; 

(C) Shall not include requirements for 
a language other than English. 

(ii) If the job opportunity involves a 
combination of duties, for example 
engineer-pilot, the employer must 
document that it has normally employed 
persons for that combination of duties 
and/or workers customarily perform the 
combination of duties in the area of 


intended employment, and or the 
combination job opportunity is based on 
a business necessity. 

(iii) If the job opportunity involves a 
requirement that the worker live on the 
employer's premises, the employer shall 
document adequately that the 
requirement is a business necessity. 

(iv) If the job opportunity has been or 
is being described with an employer 
preference, the employer preference 
shall be deemed to be a job requirement 
for purposes of this paragraph (b)(2). 

(3) Except for job opportunities in 
private households, the employer shall 
document that it has posted notices of 
the job opportunity at its place of 
business: 

(i) Notices of the job opportunity 
posted by the employer shall contain the 
information required for advertisements 
by paragraph (g)(3) through (g)(8) of this 
section, except that they shall direct 
applicants to report to the employer, not 
the local employment service office; 

(ii) Notices of the job opportunity 
shall be posted by the employer for at 
least 10 consecutive business days; shall 
be clearly visible and unobstructed 
while posted; and shall be posted in 
conspicuous places, where the 
employer’s U.S. workers readily can 
read the posted notice on the way to or 
from their place of employment. 
Appropriate locations for posting 
notices of the job opportunity include, 
but are not limited to, locations in the 
immediate proximity of wage and hour 
notices required by 29 CFR § 516.4 or 
occupational safety and health notices 
required by 29 CFR $ 1903.2(a). 

(4) The employer shall document that 
its other efforts to locate and employ 
U.S. workers for the job opportunity, 
such as recruitment efforts by means of 
private employment agencies, labor 
unions, advertisements placed with 
radio or TV stations, recruitment at 
trade schools, colleges, and universities 
or attempts to fill the job opportunity by 
development or promotion from among 
its present employees, have been and 
continue to be unsuccessful. Such efforts 
may be required after the filing of an 
application if appropriate to the 
occupation. 

(5) If unions are customarily used as a 
recruitment source in the area of 
industry, the employer shall document 
that they were unable to refer U.S. 
workers. 

(6) The employer shall document that 
its requirements for the job opportunity, 
as described, represent the employer’s 
actual minimum requirements for the job 
opportunity, and the employer has not 
hired workers with less training or 
experience for jobs similar to that 
involved in the job opportunity or that it 


is not feasible to hire workers with less 
training or experience than that required 
by the employer’s job offer. 

(7) If U.S. workers have applied for 
the job opportunity, the employer shall 
document that they were rejected solely 
for lawful job-related reasons. 
***** 

(e) The local employment service 
office shall calculate, to the extent of its 
expertise using wage information 
available to it, the prevailing wage for 
the job opportunity pursuant to § 656.40 
of this Part and shall put its finding into 
writing. If the local office finds that the 
rate of wages offered is below the 
prevailing wage, it shall advise the 
employer to increase the amount 
offered. If the employer refuses to do so. 
the local office shall advise the 
employer that the refusal is a ground for 
denial of the application by the 
Certifiying Officer; and that if the denial 
becomes final, the application will have 
to be refiled at the local office as a new 
application. 

(0 The local employment service 
office, using the information on job offer 
portion of the Application for Alien 
Employment Certification form, shall 
prepare and process an employment 
service job order 

(1) If the job offer is acceptable, the 
local office, in cooperation with the 
employer, then shall attempt to recruit 
United States workers for the job 
opportunity for a period of thirty days, 
by placing the job order into the regular 
employment service recruitment system. 

(2) If the employer's job offer is 
discriminatory or otherwise 
unacceptable as a job order under 
employment service regulations, the 
local office, as appropriate, either shall 
contact the employer to try to remedy 
the defect or shall return the Application 
for Alien Employment Certification form 
to the employer with instructions on 
how to remedy the defect. 

(g) In conjunction with the recruitment 
efforts under paragraph (f) of this 
section, the local office shall place an 
advertisment for the job opportunity in a 
newspaper of general circulation or in a 
professional or ethnic publication, 
whichever is appropriate to the 
occupation and most likely to bring 
responses from able, willing, qualified, 
and available U.S. workers. The local 
office shall require the employer to pay 
the local office in advance for the 
reasonable cost of having the 
advertisement published. The employer 
shall supply the local office with the text 
of the advertisement for approval prior 
to its publication, and may request the 
local office’s assistance in drafting the 
text. The advertisement shall: 
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(1) Direct applicants to report or send 
resumes, as appropriate for the 
occupation to the local employment 
service office for referral to the 
employer; 

(2) Include a local office identification 
number and the complete address or 
telephone number of the local office, but 
shall not identify the employer; 

(3) Describe the job opportunity with 
particularity; 

(4) State the rate of pay, which shall 
not be below the prevailing wage for the 
occupation, as calculated pursuant to 

§ 656.40 of this Part; 

(5) Offer prevailing working 
conditions; 

(6) State the employer’s minimum job 
requirements; 

(7) Offer training if the job opportunity 
is the type for which employers 
normally provide training; 

(8) Offer wages, terms, and conditions 
of employment which are no less 
favorable than those offered to the alien; 
and 

(9) Be published for at least 3 
consecutive business days. 

fh) The employer shall supply the 
local office with required documentation 
or requested information in a timely 
manner. If documentation or requested 
information is not received within 45 
days of the date of the request the local 
office shall return the Application for 
Alien Employment Certification form, 
and any supporting documents 
submitted by the employer and/or the 
alien, to the employer to be filed as a 
new application. 

(i) The Certifying Officer may reduce 
the employer’s recruitment efforts 
required by paragraphs (f) and/or (g) of 
this section, for good cause shown, but 
no such reduction may be granted for 
job offers involving occupations listed 
on Schedule B. 

(j) The local employment service 
office shall wait 30 days from the date of 
the publication of the employer’s 
advertisements for the results of such 
recruitment. If, after the required 
recruitment period, the recruitment is 
not successful, the local office shall send 
the application, its prevailing wage 
finding, copies of all documents in the 
particular application file, and any 
additional appropriate information (such 
as local labor market data), to the 
employment service agency’s State 
office or, if authorized, to the regional 
Certifying Officer. 

(k) An employment service agency’s 
State office which receives an 
application pursuant to paragraph (j) of 
this section may add appropriate data or 
comments, and shall transmit the 
application promptly to the appropriate 
Certifying Officer. 


6. A new § 656.21a is added to Part 
656, to read as follows: 

{ 656.21a Applications for tabor 
certifications for occupations requiring 
special handling. 

(a) An employer shall apply for a 
labor certification to employ an alien as 
a college or university teacher or an 
alien represented to be of exceptional 
ability in the peforming arts by filing, in 
duplicate, an Application for Alien 
Employment Certification form, and any 
attachments required by this Part, with 
the local employment service office 
serving the area where the alien 
proposes to be employed. 

(1) The employer shall set forth the 
following on the Application for Alien 
Employment Certification form, as 
appropriate, or in attachments: 

(1) The employer shall submit a 
statement of the qualifications of the 
alien, signed by the alien. 

(ii) The employer shall submit a full 
description of the job offer for the alien 
employment. 

(iii) If the application involves a job 
offer as a college or university teacher, 
the employer shall submit 
documentation to show clearly that the 
employer selected the alien for the job 
opportunity pursuant to a competitive 
recruitment and selection process, 
through which the alien was found to be 
more qualified than any of the United 
States workers who applied for the job. 
For purposes of this paragraph (a)(l)(iii), 
evidence of the “competitive recruitment 
and selection process” shall include: 

(A) A statement, signed by an official 
who has actual hiring authority, from the 
employer outlining in detail the 
complete recruitment procedure 
undertaken; and which shall set forth: 

(7) The total number of applicants for 
the job opportunity; 

[2] The specific lawful job-related 
reasons why the alien is more qualified 
than each U.S. worker who applied for 
the job; and 

(5) A final report of the faculty, 
student, and/or administrative body 
making the recommendation or selection 
of the alien, at the completion of the 
competitive recruitment and selection 
process; 

(B) A copy of at least one 
advertisement for the job opportunity 
placed in a national professional 
journal, giving the name and the date(s) 
of publication; and which states the job 
title, duties, and requirements; 

(C) Evidence of all other recruitment 
sources utilized; 

(D) A statement of the results of the 
recruitment described in this paragraph 
(a)(l{iii); and 


(E) A written statement attesting to 
the degree of the alien’s educational or 
professional qualifications and 
academic achievements. 

(2) Applications which are filed after 
June 30,1980, for job opportunities as 
college and university teachers, shall be 
filed within twelve months after a 
selection is made pursuant to a 
competitive recruitment and selection 
process. 

(iv) If the application is for an alien 
represented to have exceptional ability 
in the performing arts, the employer 
shall submit: 

(A) Documentation to show this 
exceptional ability, such as: 

(7) Documents attesting to the current 
widespread acclaim and international 
recognition accorded to the alien, and 
receipt of internationally recognized 
prizes or awards for excellence; 

[2] Documents showing the alien’s 
work experience during the past year 
did require, and the alien’s intended 
work in the United States will require, 
exceptional ability; 

(5) Published material by or about the 
alien, such as critical reviews or articles 
in major newspapers, periodicals, and/ 
or trade journals (the title, date, and 
author of such material shall be 
indicated); 

( 4 ) Documentary evidence of earnings 
commensurate with the claimed level of 
ability; 

(5) Playbills and starbillings; 

(0) Documents attesting to the 

outstanding reputation of theaters, 
concert halls, night clubs, and other 
establishment in which the alien has 
appeared, or is scheduled to appear; 
and/or 

(7) Documents attesting to the 
outstanding reputation of repertory 
companies, ballet troupes, orchestras, or 
other organizations in which or with 
which the alien has performed during 
the past year in a leading or starring 
capacity; and 

(B) A copy of at least one 
advertisement placed in a national 
publication appropriate to the 
occupation (and a statement of the 
results of that recruitment) which shall: 

(7) Identify the employer’s name, 
address, and the location of the 
employment, if other than the 
employer’s location; 

[2] Describe the job opportunity with 
particularity; 

(0) State the rate of pay, which shall 
not be below the prevailing wage for the 
occupation, as calculated pursuant to 
§ 656.40 of this Part; 

(4) Offer prevailing working 
conditions; 

(5) State the employer’s minimum job 
requirements; 
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(6) Offer training if the job opportunity 
is the type for which employers 
normally provide training; and 

(7) Offer wages, terms, and conditions 
of employment which are no less 
favorable than those offered to the alien; 
and 

(C) Documentation that unions, if 
customarily used as a recruitment 
source in the area or industry, were 
unable to refer equally qualified U.S. 
workers. 

(3) The local employment service 
office, upon receipt of an application for 
a college or university teacher or an 
alien represented to have exceptional 
ability in the performing arts, shall 
follow the application processing and 
prevailing wage determination 
procedures set forth in S3 656.21 (d) and 
(e) of this Part, and shall transmit a file 
containing the application, the local 
office's prevailing wage findings, and 
any other information it determines is 
appropriate, to the State employment 
service agency office, or if authorized by 
the State office, to the appropriate 
Certifying Officer. 

(4) If the local employment service 
office transmits the file described in 
paragraph (a)(3) of this section to the 
State office, the State office shall follow 
the procedures set forth at § 656.21(k) of 
this Part. 

(b)(1) An employer shall apply for a 
labor certification to employ an alien as 
a sheepherder by filing an Application 
for Alien Employment Certification 
form, and any attachments required by 
this paragraph (b), directly with a 
Department of State Consular Officer or 
with a District Office of INS, not with a 
local or State office of a State 
employment service agency, and not 
with an office of DOL The 
documentation for such an application 
shall include: 

(1) A completed Application for Alien 
Employment Certification form, 
including the Job Offer for Alien 
Employment, and the Statement of 
Qualification of Alien; and 

(ii) A signed letter or letters from all 
U.S. employers who have employed the 
alien as a sheepherder during the 
immediately preceding 36 months, 
attesting that the alien has been 
employed in the United States lawfully 
and continuously as a sheepherder, for 
at least 33 of the immediately preceding 
36 months. 

(2) An Immigration Officer, or a 
Consular Officer, shall review the 
application and the letters attesting to 
the alien's previous employment as a 
sheepherder in the United States, and 
shall determine whether or not the alien 
and the employer(s) have met the 
requirements of this paragraph (b). 


(i) The determination of the 
Immigration of Consular Officer 
pursuant to this paragraph (b) shall be 
conclusive and final. The employer(s) 
and the alien, therefore, may not make 
use of the review procedures set forth at 
§5 656.26 and 656.27 of this Part. 

(ii) If the alien and the employer(s) 
have met the requirements of this 
paragraph (b), the Immigration or 
Consular Officer shall indicate on the 
Application for Alien Employment 
Certification form the occupation, the 
immigration or consular office which 
made the determination pursuant to this 
paragraph (b), and the date of the 
determination (see § 656.30 for the 
significance of this date). The 
Immigration or Consular Officer then 
shall forward promptly to the 
Administrator copies of the Application 
for Alien Employment Certification 
form, without the attachments. 

7. Section 656.22 is amended as 
follows: 

(a) By redesignating paragraphs (f), 

(g), and (h) as paragraphs (g), (h), and (i), 
respectively; 

(b) By italicizing the term “ Schedule 
A 99 wherever it appears; and 

(c) By revising paragraphs (c) and (d); 
and by adding a new paragraph (f) to 
read as follows: 

§ 656.22 Applications for tabor 
certifications for “Schedule A” 
occupations. 

• *.*«* 

(c) Aliens seeking labor certifications 
under Group I of Schedule A shall file as 
part of their labor certification 
applications documentary evidence of 
the following: 

(1) Aliens seeking labor certifications 
under Groups I(l)(i) and I(2)(i) of 
Schedule A (§ 656.11(a)(l)(i) and 
(a)(2)(i)) shall file as part of their labor 
certification applications documentary 
evidence of their degrees and of the 
equivalence of their degrees to United 
States granted Ph. D’s, master's, or 
bachelor's degrees, as appropriate. 

(2) Aliens seeking Schedule A labor 
certifications as physical therapists 
(§ 656.11(a)(3)(i)) shall file as part of 
their labor certification applications a 
letter or statement signed by an 
authorized State physical therapy 
licensing official in the State of intended 
employment, stating that the alien is 
qualified to take that State’s written 
licensing examination for physical 
therapists. 

(3) Aliens seeking Schedule A labor 
certifications as physicians (or 
surgeons) (§ 656.11(a)(3)(ii)) shall file, as 
part of their labor certification 
applications, the following: 


(i) Documentation required by 
§ 656.20(d) of this Part; and 

(ii) A statement signed by the 
appropriate Regional Health 
Administrator of the Department of 
Health. Education, and Welfare (HEW) 
stating: 

(A) That the job opportunity is located 
within a designated Health Manpower 
Shortage Area for the alien's medical (or 
surgical) specialty; or 

(B) That the job opportunity is located 
within an area which has an insufficient 
number of physicians (or surgeons) in 
the alien's medical specialty. 

(4) Aliens seeking Schedule A labor 
certifications as professional nurses 
(§ 656.11(a)(3)(iii)) shall file as part of 
their labor certification applications the 
following: 

(i) Documentation required by 
§ 656.20(e) of this Part; and 

(ii) A statement signed by the 
appropriate Regional Health 
Administrator of the Department of 
Health, Education, and Welfare (HEW) 
stating: 

(A) That the job opportunity is located 
within a designated Professional 
Nursing Shortage Area; or 

(B) That the job opportunity is located 
within an area which has an insufficient 
number of professional nurses for the 
type of nursing setting in which the alien 
will practice. 

(5) Aliens seeking Schedule A labor 
certification as physicians (or surgeons) 
or professional nurses, shall request the 
applicable shortage statements, 
described in paragraphs (c)(2)(ii) and 
(c)(3)(ii) of this section, by making a 
written request to the appropriate 
Regional Health Administrator of HEW 
(Addresses of appropriate HEW 
Regional Health Administrators are 
listed at § 656.61 of this Part). The 
written request shall include: 

(i) The alien’s name; 

(ii) The alien’s medical (or surgical) 
specialty, or the nursing setting, as 
appropriate; 

(iii) The complete name and address 
of the alien’s intended employer, and 

(iv) The names of the county and 
State where the job opportunity is 
located. 

(d) Aliens seeking labor certifications 
under Group II of Schedule A shall file 
as part of their labor certification 
applications documentary evidence 
testifying to the current widespread 
acclaim and international recognition 
accorded them by recognized experts in 
their field; and documentation showing 
that their work in that field during the 
past year did, and their intended work 
in the United States will, require 
exceptional ability. In addition, the 
aliens must file, as part of their labor 
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certification applications, 
documentation from at least two of the 
following seven groups: 

(1) Documentation of the alien’s 
receipt of internationally recognized 
prizes or awards for excellence in the 
field for which certification is sought; 

(2) Documentation of the alien's 
membership in international 
associations, in the field for which 
certification is sought, which require 
outstanding achievements of their 
members, as judged by recognized 
international experts in their disciplines 
or fields; 

(3) Published material by or about the 
alien, relating to the alien’s work in the 
field for which certification is sought, 
which shall include the title, date, and 
author of such published material; 

(4) Evidence of the alien’s 
participation on a panel, or individually, 
as a judge of the work of others in the 
same or in an allied field of 
specialization to that for which 
certification is sought; 

(5) Evidence of the alien's original 
scientific or scholarly research 
contributions of major significance in 
the field for which certification is 
sought; 

(6) Evidence of the alien's authorship 
of published scientific or scholarly 
articles, in the field for which 
certification is sought, in international 
journals or journals with an 
international circulation; and/or 

(7) Evidence of the display of alien's 
work, in the field for which certification 
is sought, at artistic exhibitions in more 
than one country. 


(f)(1) Aliens seeking labor 
certifications under Group IV of 
Schedule A shall meet, at the time of 
filing the application, the eligibility 
requirements of the Immigration and 
Naturalization Act for an L-l non¬ 
immigrant classification as a manager or 
an executive. See 8 U.S.C. 1101(a)(15)(L); 
and 8 CFR 5 214.2(1). However, persons 
who are eligible for an L-l visa on the 
basis of specialized knowledge, but not 
managerial or executive experience, do 
not meet the requirements for Group IV 
of Schedule A. The actual filing of an L- 
1 visa petition is not required. 

(2) Aliens seeking labor certifications 
under Group IV of Schedule A shall file 
as part of their labor certification 
applications a written verification of 
employment statement, signed by an 
authorized officer of the international 
corporation or organization which will 
employ the alien in the United States. 
The written verification of employment 
statement shall set forth: 


(i) The dates of the alien’s 
employment with the international 
corporation or organization; 

(ii) The name(s) of the components of 
that employer for which the alien has 
been and/or is being employed, inside 
and outside the United States; 

(iii) Unless such information has been 
entered on the Application for Alien 
Employment Certification form, a 
description of the positions held by the 
alien within the international 
corporation or organization, and the 
dates the alien held each position; and 

(iv) The dates the international 
corporation or organization was 
established and has been doing business 
in the United States prior to the 
submission of the application. The term 
“doing business” is defined in paragraph 
(d)(3) of Schedule A (5 656.10(d)(3) of 
this Part). 


8. Section 656.23 is amended by 
italicizing the term “ Schedule B" 
wherever it occurs, and by revising 
paragraphs (d)(1) and (g), to read as 
follows: 

§ 656.23 Applications for Schedule B 
occupations; requests for waivers from 
Schedule B. 

***** 

(d) * * * 

(1) The documentation required by 
§§ 656.20 (b), (c), (f), and (g) and 656.21; 

* * * * * 

(g) If the waiver is denied, the regional 
Certifying Officer shall follow the 
procedures set forth in paragraphs (c) 
through (g) of S 656.25 of this Part. 

9. Section 656.24 is amended as 
follows: 

(a) By deleting from paragraph 

(b)(2)(iii) the phrase “as is appropriate” 
and inserting in lieu thereof the phrase 
“as are appropriate”; 

(b) By replacing the semicolon at the 
end of paragraph (b)(2)(ii) with a period; 
and 

(c) By revising paragraph (b)(1) to 
read as follows: 

§ 656.24 Labor certification 
determinations. 


(1) The employer has met the 
requirements of this Part. The Certifying 
Officer has the discretion to excuse a 
failure on the part of the employer to 
comply fully with the requirements of 
this Part, if the Certifying Officer first 
determines that the labor market has 
been sufficiently tested to warrant a 
finding of unavailability of U.S. workers 
and lack of adverse effect. The 
Certifying Officer’s excusal of such a 
failure on the part of an employer shall 


be set forth specifically on the Final 
Determination form. 

***** 

10. Section 656.25 is amended as 
follows: 

(a) By deleting the term 

“Determination and Transmittal ” 
wherever it occurs and by inserting in 
lieu thereof the term ‘ Final 
Determination"; and 

(b) By revising paragraphs (c)(3), 

(c) (4), and (e) to read as follows: 

§ 656.25 Procedures following a labor 
certification determination. 
***** 

(cr * # 

(3) Specify a date, 35 calendar days 
from the date of the Notice of Findings. 
by which documentary evidence and/or 
argument may be submitted to cure the 
defects or to otherwise rebut the bases 
of the determination, and advise that if 
the rebuttal evidence has not been 
mailed by certified mail by the date 
specified: 

(1) The Notice of Findings shall 
automatically become the final decision 
of the Secretary denying the labor 
certification; 

(ii) Failure to file a rebuttal in a timely 
manner shall constitute a refusal to 
exhaust available administrative 
remedies; and 

(iii) The administrative-judicial 
review procedure provided in § 656.26 of 
this Part shall not be available; and 

(4) Quote the rebuttal procedures set 
forth at paragraphs (d), (e) and (f) of this 
section. 

***** 

(e)(1) Documentary evidence to rebut 
the basis of a Notice of Findings, which 
may include evidence that the defects 
noticed therein have been cured, shall 
be mailed by certified mail on or before 
the date specified in the Notice of 
Findings to the Certifying Officer who 
issued the Notice of Findings. 

(2) Failure to file rebuttal evidence in 
a timely manner shall constitute a 
failure to exhaust available 
administrative appellate remedies. 

(3) All findings in the Notice of 
Findings not rebutted shall be deemed 
admitted. 

• * * * • 

11. Section 656.26 is amended as 
follows: 

(a) By selecting the term 
"Determination and Transmittal" 
wherever it appears and inserting in lieu 
thereof the term "Final Determination 

(b) By deleting the term “hearing 
officer” wherever it appears and 
inserting in lieu thereof the term 
“Administrative Law Judge”; and 

(c) By revising paragraphs (b), (c), and 

(d) to read as follows: 
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§ 656.26 Administrative-judicial review of 
denials of labor certification. 

* * * * * 

(b) (1) The request for review shall be 
in writing and shall be mailed by 
certified mail to the Certifying Officer 
who denied the application within 35 
calendar days of the date of the 
determination, that is. by the date 
specified on the Final Determination 
form; shall clearly identify the particular 
labor certification determination from 
which review is sought; shall set forth 
the particular grounds for the request; 
and shall include all the documents 
which accompanied the Final 
Determination form. 

(2) Failure to file a request for review 
in a timely manner shall constitute a 
failure to exhaust available 
administrative remedies. 

(3) If the denial of labor certification 
involves an application for a job 
opportunity as a college or university 
teacher or an application on behalf of an 
alien represented to be of exceptional 
ability in the performing arts, the 
employer may designate the names and 
addresses of persons or organizations of 
specialized competence which the 
employer has asked to submit amicus 
briefs. 

(4) Evidence of recruitment not within 
the record upon which the denial of 
labor certification was based shall not 
be included in the request for review. 

(c) Upon the receipt of a request for 
request for review, the Certifying Officer 
shall immediately assemble an indexed 
Appeal File; 

(1) The Appeal File shall be in 
chronological order, shall have the index 
on top followed by the most recent 
document, and shall have numbered 
pages. The Appeal File shall contain the 
request for review, the complete 
application file, an copies of all the 
written material, such as pertinent parts 
and pages of surveys and/or reports 
upon which the denial was based. 

(2) The Certifying Officer shall send 
the Appeal File to the Chief 
Administrative Law Judge. Office of 
Administrative Law judges, Suite 700— 
Vanguard Building, 1111 20th Street, 
N.W., Washington, D.C. 20036. 

(3) In denials involving college and 
university teachers and aliens 
represented to be of exceptional ability 
in the performing arts, two additional 
copies of the Appeal File shall be sent to 
the Chief Administrative Law Judge. 

(4) The Certifying Officer shall send a 
copy of the Appeal File to the Solicitor 
of Labor, Attn: Associate Solicitor for 
Employment and Training Legal 
Services, Suite N2101—NDOL. 200 
Constitution Avenue, N.W., Washington. 
D.C. 20210. 


(5) Unless the certification was denied 
by the national Certifying Officer, the 
Certifying Officer shall send a copy of 
the Appeal File to the Administrator. 

(6) The Certifying Officer shall send 
copies of the index to the Appeal File to 
the employer and to the alien. The 
Certifying Officer shall afford the 
employer and the alien the opportunity 
to examine the complete Appeal File at 
the office of the Certifying Officer, for 
the purpose of satisfying the employer 
and the alien as to the contents, and 
furnishing or suggesting the addition of 
any documentation which is not in the 
Appeal File, but which was submitted 
prior to the issuance of the Final 
Determination form. 

(d)(1) An Administrative Law Judge, 
designated by the Chief Administrative 
Law Judge, shall afford all parties, 
including the Solicitor. 21 days to submit 
or decline to submit any appropriate 
Statement of Position or legal brief. The 
Department of Labor shall be 
represented solely by attorneys within 
the Office of the Solicitor of Labor. In 
the cases of denials involving college 
and university teachers and aliens 
represented to be of exceptional ability 
in the performing arts, if the employer 
has designated a person or organization 
which the employer has asked to submit 
an amicus brief, the Administrative Law 
Judge shall afford the person or 
organization 21 days to submit an 
amicus brief. Briefs, statements, and 
amicus briefs submitted pursuant to this 
paragraph shall be deemed timely if 
either mailed or delivered to the 
Administrative Law Judge on or before 
the end of the 21-day period set forth in 
this paragraph. 

• • * * * 

§656.27 (Amended] 

12. Section 656.27 is amended by 
deleting the term "hearing officer" 
wherever it appears and inserting in lieu 
thereof the term "Administrative Law 
Judge." 

13. A new § 656.27a is added to Part 
656 to read as follows: 

§ 656.27a Published decisions. 

(a) From time to time, the Office of 
Administrative Law Judges shall 
designate decisions of an 
Administrative Law Judge (or previous 
decisions of Hearing Officers) under 

§§ 650.26 and/or 656.27 of this Part to be 
printed and published. The Office of 
Administrative Law Judges will arrange 
to make such decisions available for 
sale to the general public. 

(b) The Administrator shall provide to 
all Certifying Officers copies of all 
decisions published pursuant to 
paragraph (a) of this section. 


§ 656.28 [Amendedl 

14. Section 656.28 is amended as 
follows: 

(a) By deleting the term 

"Determination and Transmittal” 
wherever it occurs and inserting in lieu 
thereof the term “FinalDetermination”; 

(b) By deleting from paragraph (b)(1) 
the words "preference or"; and 

(c) By replacing the semicolon at the 
end of paragraph (b)(3) with a period. 

§ 656.31(a) (Amended! 

15. Section 656.31 is amended by 
deleting the phrase "of this referral" 
from the first sentence in paragraph (a). 

§656.40 [Amended] 

16. Section 656.40 is amended by 
deleting the phrase "If the job 
opportunity is an occupation" and 
inserting in lieu thereof the phrase "If 
the job opportunity is in an occupation." 

17. Section 656.50 is amended as 
follows: 

(a) By deleting the definitions of the 
terms " Determination and Transmittal 
form." "Hearing Officer," "Labor 
certification." and "Local employment 
service office"; 

(b) By italicizing the term “Notice of 
Findings”; and 

(c) By inserting the following 
definitions alphabetically: 

§ 656.50 Definitions, for the purposes of 
this Part, of terms used in this Part 
* * * * *. 

"Administrative Law Judge" means a 
Department of Labor official designated 
by the Chief Administrative Law Judge 
to preside at DOL administrative 
hearings. 

***** 

"Assistant Secretary" means the 
Assistant Secretary of Labor for 
Employment and Training, the chief 
official of the Employment and Training 
Administration. 

• * * • • 

"Attorney" means any person who is 
a member in good standing of the bar of 
the highest court of any State. 

Possession, Territory, or Commonwealth 
of the United States, or the District of 
Columbia, and who is not under any 
order of any court or of the Board of 
Immigration Appeals suspending, 
enjoining, restraining, disbarring, or 
otherwise restricting him or her in the 
practice of law. 

***** 

"Chief Administrative Law Judge" 
means the chief official of the Office of 
Administrative Law Judges of the 
Department of Labor. 
***** 

“Final Determination form" means the 
form used by the Certifying Officer to 
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notify employers of labor certification 
determinations, which was formerly 
known as the "Determination and 
Transmittal form.” 

• * * * * 

HEW” means the U.S. Department of 
Health, Education, and Welfare. 

, * « * * 

“Labor certification” means the 
certification to the Secetary of State and 
to the Attorney General of the 
determination by the Secretary of Labor 
pursuant to section 212(a)(14) of the 
Immigration and Nationality Act (8 
U.S.C. 1182(a)(14)): 

(1) That there are not sufficient U.S. 
workers who are able, willing, qualified, 
and available at the time of an alien’s 
application for a visa and admission to 
the United States and aMhe place where 
the alien is to perform the work; and 

(2) That the employment of the alien 
will not adversely affect the wages and 
working conditions of similarly 
employed U.S. workers. 

“Local employment service office” 
and “local office” mean an office of a 
State employment service agency (also 
known as a State job service), which 
serves a particular geographic area 
within a State. Unless specified 
otherwise in this Part, the local office 
performing the functions required by 
this Part shall be the local employment 
service office serving the area where the 
job opportunity is located. 

« * i « * 

"Occupation designated for special 
handling” means an occupation, 
described at § 656.21a of this Part, for 
which DOL has determined that special 
labor market tests are appropriate. 
***** 

“Physicians (and/or surgeons)” means 
persons who apply the art and science 
of medicine or surgery primarily in 
patient care to the diagnosis, prevention, 
and treatment of human diseases, 
disorders of the mind, and pregnancy. 
This definition includes persons 
practicing medicine, surgery, 
osteopathy, psychiatry, and 
opthamology. The physician or surgeon 
may specialize in treating a specific area 
of the body, or a particular disease, sex, 
or age group. 

***** 

“Professional nurses” means persons 
who apply the art and science of 
nursing, which reflects comprehension 
of principles derived from the physical, 
biological, and behavorial sciences. 
Professional nursing generally includes 
the making of clinical judgments 
concerning the observation, care, and 
counsel of persons requiring nursing 
care; and administering of medicines 
and treatments prescribed by the 


physician or dentist; the participation in 
activities for the promotion of health 
and the prevention of illness in others. A 
program of study for professional nurses 
generally includes theory and practice in 
clinical areas such as: obstetrics, 
surgery, pediatrics, and medicine. This 
definition includes only those 
occupations within Occupational Group 
No. 075 of the Dictionary of 
Occupational Titles (4th ed.) 
***** 

“Regional Health Administrator” 
means the chief official of the Public 
Health Service Regional Office, 
Department of HEW, in each HEW 
region, or the Regional Health 
Administrator’s designee. The addresses 
of the appropriate Regional Health 
Administrators for Schedule A 
employment as a physician (or surgeon) 
or nurse are listed at § 656.61 of this 
Part. 

“Secretary of Health. Education, and 
Welfare (HEW)” means the chief official 
of the United States Department of 
Health, Education, and Welfare (HEW) 
or the Secretary of HEW’s designee. 
***** 

“United States,” when used in a 
geographic sense, means the fifty States, 
the District of Columbia, Puerto Rico, 
the U.S. Virgin Islands, and Guam. 
***** 

18. Subpart F is amended by revising 
its heading to read as follows: 

Subpart F—Addresses 
• * * * • 

19. New §§ 656.61 and 656.62 are 
added to read as follows: 

§ 656.61 Addresses of Regional Health 
Administrators, Public Health Service 
Regional Office, of HEW. 

For the purposes of § 656.22(c)(2), (3), 
and (4) of this Part, the addresses of the 
appropriate Regional Health 
Administrators for each State are as 
follows: 

Region I (Connecticut, Maine, 
Massachusetts, New Hampshire. Rhode 
Island, and Vermont): Regional Health 
Administrator. Department of HEW, J. F. 
Kennedy Federal Building. Government 
Center, Boston, MA 02203. 

Region II (New York, New Jersey, 
Puerto Rico, and the Virgin Islands): 
Regional Health Administrator, 
Department of HEW. 26 Federal Pluza, 
New York, NY 10007. 

Region III (Delaware, the District of 
Columbia, Maryland, Pennsylvania, and 
West Virginia): Regional Health 
Administrator, Department of HEW, 

P.O. Box 13716, (3535 Market Street. Do 
not use street address for mailing 
purposes.), Philadelphia, PA 19101. 


Region IV (Alabama, Florida, Georgia, 
Kentucky, Mississippi, North Carolina, 
South Carolina, and Tennessee): 
Regional Health Administrator, 
Department of HEW, 101 Marietta 
Tower. Atlanta, GA 30323. 

Region V (Illinois, Indiana, Michigan, 
Ohio and Wisconsin): Regional Health 
Administrator, Department of HEW, 300 
South Wacker Drive, Chicago. IL 60606. 

Region VI (Arkansas, Louisiana, New 
Mexico, Oklahoma, and Texas): 

Regional Health Administrator, 
Department of HEW, 1200 Main Tower 
Building, Dallas, TX 75202. 

Region VII (Iowa, Kansas, Missouri, 
and Nebraska): Regional Health 
Administrator, Department of HEW. 
Federal Office Building, 601 East 12th 
Street, Kansas City. MO 64106. 

Region VIII (Colorado. Montana, 

North Dakota, South Dakota, Utah, and 
Wyoming): Regional Health 
Administrator, Department of HEW, 
Federal Office Building, 1961 Stout 
Street, Denver. CO 80294. 

Region IX (Arizona, California, Guam, 
Hawaii, and Nevada): Regional Health 
Administrator, Department of HEW, 
Federal Office Building, 50 United 
Nations Plaza, San Francisco, CA 94102. 

Region X (Alaska, Idaho. Oregon, and 
Washington): Regional Health 
Administrator, Department of HEW. 
Arcade Plaza Building, 1321 Second 
Avenue, Seattle, WA 98101. 

§ 656.62 Locations of Immigration and 
Naturalization Service Offices. 

For the purposes of §§ 656.21a(b) and 
656.22 of this Part, the locations of INS 
offices in the United States are listed at 
8 CFR 5 100.4. 

Part 656 (Amended] 

20. Wherever they appear in Part 656, 
the following terms shall be amended to 
appear in italics: 

(a) Application for Alien Employment 
Certification; 

(b) Schedule A; 

(c) Schedule B; 

(d) Notice of Findings; 

(e) Final Determination; and 

(f) Dictionary of Occupational Titles 
and D.O.T 

Signed at Washington, D.C. this 17th 
day of January 1980. 

Ray Marshall, 

Secretary of Labor. 

|FR Doc 80-1979 Filed 1-21-80: 8.45 amj 

BILLING CODE 4510-30-M 
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DEPARTMENT OF COMMERCE 
International Trade Administration 
19 CFR Part 355 

Countervailing Duties 

agency: International Trade 
Administration. 

action: Final rules and request for 
comments._ 

summary: These regulations replace the 
Customs Regulations relating to 
countervailing duties in order to effect 
the changes made in the countervailing 
duty law by the Trade Agreements Act 
of 1979 and Reorganization Plan No. 3 of 
1979. The countervailing duty 
regulations were previously contained in 
19 CFR 159.47, which is being deleted by 
the U.S. Customs Service in a separate 
document. The new regulations will be 
contained in a new chapter of title 19, 
chapter 3, and specifically in part 355 of 
title 19. 

The principal change in the 
countervailing duty law effected by the 
Trade Agreements Act of 1979 is the 
introduction of a “material injury” test 
for products from countries which 
assume the obligations of the Agreement 
on Subsidies and Countervailing 
Measures. 

Other significant changes include the 
acceleration of countervailing duty 
proceedings; greater public participation 
in, and access to. information developed 
during investigations and during the ' 
assessment phase of proceedings; and 
prompter and more effective application 
of provisional measures to imports 
during the course of an investigation. 
These changes in the law require that 
conforming amendments be made to the 
regulations. 

dates: Effective date: January 22,1980. 
Comments (in triplicate) until February 
29,1980. 

addresses: Send comments to 
Assistant Secretary for Trade 
Administration, Room 3850, Department 
of Commerce, Washington, D.C. 20230. 
Written comments available for public 
inspection during regular business hours 
at Room 3100, Department of Commerce. 
Washington, D.C. • 

FOR FURTHER INFORMATION CONTACT: 

C. Christopher Parlin, James Lyons or 
Jan White Foley, Office of General 
Counsel, Department of Commerce. 
Washington, D.C. 20230; 202-377-4772. 
SUPPLEMENTARY information: Proposed 
regulations on countervailing duties 
were published on October 3,1979, with 
comments due on November 19. The 
Department has determined for good 


cause pursuant to section 553(B) of title 
5 of the United States Code (5 U.S.C. 
553(d)(3)). That further notice and public 
procedure prior to the effective date of 
these final regulations are impracticable, 
unnecessary, and contrary to the public 
interest. The final regulations issued 
today are necessary for the 
administration of the countervailing 
duty law and, consequently, will be 
effective immediately upon publication. 

. The Department of Commerce is 
deferring publication of final regulations 
on issues covered by certain sections of 
the proposed regulations of the Customs 
Service, published in the Federal 
Register on October 3,1979. Additional 
written comments (in triplicate) with 
respect to those proposed provisions 
may be submitted until February 29, 

1980. They should be addressed to the 
Assistant Secretary for Trade 
Administration, Room 3850, Department 
of Commerce, Washington, D.C. 20230. 
Written comments submitted will be 
available for public inspection during 
regular business hours at Room 3100, 
Department of Commerce, Washington, 
D.C. 

Background 

The provisions of the former Customs 
Regulations relating to countervailing 
duties were based on section 303 of the 
Tariff Act of 1930, as amended (19 
U.S.C. 1303). In view of the changes 
made to the Tariff Act of 1930 by Title I, 
subtitles A, C and D (countervailing 
duties) of the Trade Agreements Act of 
1979, Public Law 96-39, effective January 
1,1980, and the changes effected by 
Reorganization Plan No. 3 of 1979 (44 FR 
69273, December 3,1979), effective 
January 2,1980, certain conforming 
amendments must be made to the 
regulations relating to countervailing 
duties. Certain changes or additions to 
the former regulations are also 
necessary to implement the Statements 
of Administrative Action which were 
approved by Congress in enacting the 
Trade Agreements Act of 1979. 

On October 3,1979, the United States 
Customs Service, Department of the 
Treasury, proposed amendments to the 
Customs Regulations relating to 
countervailing duties and invited public 
comment on the proposed regulations. 
Since that time Reorganization Plan No. 
3 of 1979 and Executive Order 12188 
have effected the transfer to the 
Secretary of Commerce of all functions 
of the Department of the Treasury 
pursuant to section 303 and Title VII 
(including section 771(1). which defines 
the administering authority) of the Tariff 
Act of 1930, except for certain functions 
reserved to the Customs Service. 


In anticipation of the transfer effected 
by the Plan, the Department of 
Commerce and the Department of the 
Treasury have jointly reviewed and 
considered all comments received on the 
proposed regulations and have jointly 
prepared these final regulations. The 
Trade Agreements Act of 1979 requires 
the Department of Commerce to issue 
regulations necessary or appropriate to 
carry out its countervailing duty 
responsibilities by January 1,1981. 
However, in order for the Department of 
Commerce to conduct its countervailing 
duty program, it is necessary for some 
regulations to be effective as soon as 
possible after the effective date of Title I 
of the Act, January 1,1980. These 
regulations follow. The Department of 
Commerce anticipates that as 
experience is gained in administering its 
new countervailing duty program, the 
Department will continue to evaluate 
these regulations, and, when 
appropriate, will propose amendments 
to them. The Department will consider 
written comments on the regulations 
published below. 

* The Department of Commerce is 
deferring publication of Final regulations 
on issues covered by certain sections of 
the proposed regulations of the Customs 
Service published in the Federal 
Register on October 3,1979: principally 
those provisions relating to the proposed 
Subpart A respecting the determination 
and calculation of net subsidy and 
specifically sections 155.1,155.2,155.3, 
155.4,155.7(j), 155.51,155.60,155.61, 
155.62,155.63, and 155.64. Final 
regulations on these issues are not 
necessary immediately for the conduct 
of the countervailing duty program. 
Moreover, these issues are complex, and 
the Department prefers to gain as much 
experience as possible on these issues 
prior to publishing final regulations. 
Additional written comments are invited 
on these sections. Such comments 
should be sent to the address indicated 
above and must be received by 
February 29,1980. 

In the Background section of the 
notice of proposed rule making 
published by the Customs Servce, Five 
specific administrative and 
interpretative guidelines were proposed 
to be continued. Subject to continuing 
review and publication in the Federal 
Register of any change therein, they are 
hereby provided as statements of policy 
and interpretation for public guidance 
and appear as Annex 1 to the 
regulations which follow. With regard to 
the first such guideline, the physical 
incorporation test, the wording has been 
revised to made it clear that this test is 
not applied in connection with the non- 
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excessive rebate or remission, upon 
exportation, of indirect taxes imposed 
directly upon the exported product, such 
as sales taxes, value-added taxes, or 
commodity taxes. The rebate or 
remission of such taxes is not 
considered a subsidy. A change has 
been made in the fourth guideline by 
deleting the last sentence. The deleted 
sentence raised two problems. First, it 
implied that in determining whether a 
rebate or reduction of direct taxes is a 
subsidy, the form of the tax provision 
would be decisive—i.e., whether the 
rebate or reduction is universally 
applicable. This ignored the possibility 
that while a practice could as a formal 
matter be universal, it could in fact 
apply only to a particular enterprise or 
industry. The second problem was the 
implication that a tax reduction or 
rebate which does not apply to all 
sectors is necessarily a subsidy. This 
might not be the case if, as witb a 
depletion allowance, a type of tax 
practice is accepted as appropriate for 
only a particular sector (e.g., an 
extractive industry). The Department 
intends to revise this list from time to 
time in the future. Further, it should be 
noted that the list is not intended to be 
an exhaustive compilation of all 
procedures or practices followed in 
determining the existence or size of a 
subsidy. It is a list of major practices 
which have been or are expected to be 
followed, and it is published to provide 
as much general guidance as possible at 
this time. 

Annex 2 lists countries under the 
Agreement on Subsidies and 
Countervailing Measures. This Annex is 
published in response to the comment 
that the list of countries under the 
Agreement should be periodically 
published. 

Annex 3 list the outstanding 
countervailing duty orders which are 
currently in effect. 

On November 10,1979, the President 
directed Executive Departments and 
Agencies to ensure that federal 
regulations will not place unnecessary 
burdens on small businesses and 
organizations. The President's 
memorandum was issued after 
publication of the proposed regulations 
on countervailing duties and preceded 
the close of the comment period by only 
three days. To comply with the 
Resident’s memorandum, the 
Departments of Commerce and the 
treasury have examined the written 
comments for those relating to small 
businesses and have attempted to 
incorporate these comments in the 
regulations published below. Moreover, 
the Departments have introduced some 


flexibility into the regulations in order to 
minimize the burden on small 
businesses and organizations. A section 
was added inviting persons intending to 
file petitions to seek from the 
Department of Commerce information 
on the requirements for petitions prior to 
filing. A provision was added to waive, 
when unduly burdensome, the 
requirement that parties serve written 
comments on all other parties. In at least 
one case, a comment was rejected 
because of the burden to petitioners, 
particularly small businesses. This 
comment suggested requiring the 
petitioner to give notice of its filing to all 
parties named in the petition. 

However, because the comment 
period was almost closed at the time of 
the President’s directive to minimize 
unnecessary regulatory burdens on 
small businesses, the Department of 
Commerce now invites written 
comments specifically on the effect on 
small businesses and organizations of 
the regulations published below as well 
as the sections enumerated above upon 
which final action is being deferred. 
Written comments should be sent to the 
address listed above and must be 
received by February 29,1980. The 
Department of Commerce will analyze 
these comments and, if appropriate, 
publish proposed or final amendments 
reflecting these comments. 

In formulating the regulations 
published below, the Departments of 
Commerce and the Treasury have 
considered all written comments 
received as well as the testimony which 
was presented at the November 6,1979, 
conference relating to the proposed 
countervailing duty regulations. Some 
comments went beyond the scope of this 
rulemaking or urged changes 
inconsistent with the Act. These 
suggestions have not been incorporated. 
Some comments addressed matters 
more appropriately addressed by the 
U.S. International Trade Commission; 
these were referred to the Commission. 

A number of comments suggested that 
the final regulations make clear which 
sections do not apply to dutiable 
merchandise from a country not a 
country under the Agreement as defined 
in section 701(b) of the Act (19 U.S.C. 
1671(b)) (hereinafter referred to as “non¬ 
agreement country”). These suggestions 
were incorporated. Some comments 
urged a degree of specificity considered 
inappropriate for regulations and were 
rejected for this reason. 

A number of comments stated that the 
deadlines are too short for submissions 
by parties, for example, for resubmitting 
confidential requests, for alleging 
critical circumstances, and for 


presenting written views prior to a final 
determination. While sympathetic to 
these views, the Department has not 
incorporated the suggested changes 
because any additional time granted to 
parties would impair the ability of the 
Department of Commerce to meet the 
deadlines imposed by the Act. 

A section by-section analysis of the 
comments follows: 

1. Section 355.0 Scope. This section 
delineates the scope of Part 355 and 
indicates in what respects an 
investigation of dutiable merchandise 
from a non-agreement country pursuant 
to section 303 of the Tariff Act of 1930 
shall differ from a countervailing duty 
investigation conducted under Title VII 
of the same Act. The section remains 
unchanged except that it now explicitly 
states that injury information shall not 
be required in a petition relating to 
dutiable merchandise from a non¬ 
agreement country. This section also 
provides that determinations by the 
Secretary under the Tariff Act of 1930 
shall not be considered major federal 
actions significantly affecting the 
environment within the meaning of the 
National Environmental Policy Act of 
1969, as amended, or relevant Executive 
Orders. 

2. Sections 355.1 through 355.4. The 
publication of final regulations affecting 
those issues developed in the 
corresponding provisions of the 
proposed rulemaking is being deferred. 
Section 355.5 pertaining to the definition 
of “Agreement on Subsidies and 
Countervailing Measures,” has been 
deleted and the contents of that 
provision included in $ 355.7(j). 

3. Section 355.6 "Definition of 
Countervailing Duty Proceeding , ” 

“ Investigation ," "Determination" and 
"Order." This provision remains 
unchanged except for technical 
amendments. 

4. Section 355.7. Other Definitions. 
Comments suggested that there be a 
deadline for the filing of requests to 
become a party to the proceeding, 
provided that later intervention would 
be allowed for good cause. The essence 
of these comments were adopted. One 
comment suggested that the regulations 
provide guidance on how member 
countries of a customs union will be 
treated when the factual situations of 
the subsidies vary among member 
countries. Although the regulations do 
not address this subject, the Department 
anticipates taking such variations into 
account by considering the benefits 
actually provided by each participating 
member country. 

5. Section 355.15 Information 
Generally Available. One commenter 
suggested that the first sentence of 
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subsection (a) be amended so that the 
reference to material submitted or 
collected be limited to "by any 
interested party/’ Since the statutory 
provision on the record for judicial 
review deals with “all information 
presented to or obtained by the 
Secretary” (Section 516A(b)(2)(A)(i), 
Tariff Act of 1930, as amended by 
section 1001(a), Trade Agreements Act 
of 1979, 93 Stat. 302 (19 U.S.C. 1516a), it 
was not considered appropriate to make 
this change. Two technical changes have 
been made in subsection (a). It was 
determined that instead of merely citing 
the statutory provision on contents of 
the record for review, the statutory 
criteria should be spelled out. It was 
also determined that the last sentence in 
subsection (a) should be part of 
subsection (b). 

6. Section 355.16 Ex Parte Meetings . 
Several commenters suggested that the 
record of ex parte meetings should 
contain, in addition to the identity of the 
persons present, the date, time and 
place of the meeting. This suggestion 
has been adopted. It was also suggested 
that the regulation identify the party 
responsible for preparing the 
memorandum of the meeting. This 
suggestion also has been adopted—the 
regulation now indicates that normally 
the memorandum for the record will be 
prepared by one of the Government 
participants; of course, in light of 

§ 355.34(a) ("submission of information 
and written views”) private parties who 
participate in such meetings may submit 
their own summaries. Another 
commenter objected to the materiality 
requirement in the first sentence. This 
suggestion has not been adopted. Since 
the purposes of memoranda for the 
record of ex parte meetings are to 
ensure that parties to the proceeding are 
more fully aware of the presentation of 
information during an investigation and 
for purposes of judicial review of 
determinations made during a 
countervailing duty investigation, it was 
determined that the limitation to 
"factual information material to a 
determination” was proper and 
appropriate. 

7. Section 355.17 Confidentiality 
Maintained. In response to a comment 
that this section of the proposed 
regulations was more appropriately 
situated in another section, the material 
has been deleted and so transferred. 
Several commenters objected to the First 
sentence of the proposed regulation. 
They pointed out that unlike all other 
situations involving information 
submitted under a request for 
confidential treatment, this section 
contained no provision for notifying the 


submitter of the intent to disclose such 
information and providing an 
opportunity to withdraw it rather than 
have it disclosed. The revised provision 
(in § 355.18(e)) clearly indicates that 
notification will be given and an 
opportunity to withdraw the material 
provided in all instances where a 
request for confidential treatment is not 
granted. The transferred material has 
been replaced with language dealing 
with the maintenance of confidentiality 
of information designated as 
confidential by the person submitting it. 

6. Section 355.18 Requests for 
Confidential Treatment of Information. 
One commenter objected to the 
provision of a 10% band for 
approximated presentation of 
confidential information, stating it was 
not large enough where the numbers 
involved are small. While such a 
problem may exist in a small number of 
cases, it has been determined that, on 
balance, use of a wider band would 
have the effect much more often of 
excessively distorting the 
nonconfidential summary. Accordingly, 
the comment has not been adopted. 
Another commenter stated that 
subsection (a)(3) could result in less 
information being made available than 
under the former Customs Regulations 
since only a brief non-confidential 
summary is required to accompany an 
agreement to permit disclosure under an 
administrative protective order. Where 
such an order is granted, parties other 
than those whose attorneys or other 
representatives are granted access will 
have only the less detailed non- 
confidential summary. This is an 
inevitable result of the protective order 
mechanism; it was determined to be 
inappropriate to require a more detailed 
summary in such cases. However, the 
comment was adopted with respect to 
situations where the request for an order 
is denied. Accordingly, the regulation 
has been amended to indicate that 
where the request for a protective order 
is denied, a nonconfidential s&mmary 
conforming to the requirements of 
subsection (a)(1) or a statement under 
subsection (a)(2) shall be required, 
except where, in unusual circumstances, 
a less detailed summary is permitted. 

Two commenters objected to the 
provision in subsection (b) that 
nonconforming requests be returned to 
the submitter, they felt that this 
subsection should contain the same 
provision for notification of the 
submitter and opportunity to correct as 
is contained in new subsection (e). This 
suggestion has not been adopted. 
Subsection (b) is concerned with 
procedurally deficient requests for 


confidential treatment (including 
inadequate nonconfidential 
summarization), while new subsection 
(e) deals with the substantive question 
of the effect of a determination that 
information does not warrant 
confidential treatment. Thus, the 
mechanics for each situation are 
appropriate—rejection of a 
nonconforming request under subsection 
(b) and notification and opportunity to 
withdraw under (e). Of course, a request 
rejected under subsection (b) may 
always be resubmitted, as long as the 
resubmission is timely. Several 
commenters objected to this provision, 
and requested that a 10-day period 
always be permitted for resubmission. 
This suggestion has not been adopted. 
Under the short time limits of the new 
Act it would be exceedingly 
burdensome automatically to permit a 
10-day resubmission period. Thus, it has 
been determined that the language 
"belated submissions may be rejected” 
should be maintained; of course, since 
the word "may” is used, where feasible 
and appropriate, extensions for 
resubmission will be within the 
discretion of the Secretary. 

Several commenters stated that 
subsection (c) should be amended to 
provide that unless a request for 
confidential treatment is denied within 
10 days, the request should be deemed 
accepted. This suggestion has not been 
adopted. The rights of other interested 
parties to review information not truly 
warranting confidential treatment 
should not be defeated by the automatic 
granting of such treatment for any 
reason not relevant to the content of 
such information. The regulation has 
been amended, however, to provide that 
normally a determination on whether to 
grant a request for confidential 
treatment will be made within 10 
working days. 

Subsection (d) has been split into two 
subsections for purposes of clarity— 
dealing with where the request for 
confidential treatment is granted and 
where it is denied, respectively. In new 
subsection (e), which covers the 
situation where requests are denied, the 
material originally in the first sentence 
of § 355.17 of the proposed regulations 
has been relocated. 

9. Section 355.19 Standards for 
Determining Confidentiality of 
Information . One commenter objected to 
inclusion of "ordinarily" in subsection 
(a). The comment was not accepted 
because it was determined that 
particular circumstances (e.g., public 
disclosure of the same information 
elsewhere) might make it inappropriate 
to grant confidential treatment. Several 
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commented asserted that information 
from domestic interested parties 
regarding the operations of foreign 
interested parties should not be 
accorded confidential treatment. This 
comment has been accepted in part— 
subsection (b) has been amended to 
provide that such information will not 
be accorded confidential treatment 
except to the extent that it might 
disclose the identity of confidential 
sources used by the domestic interested 
parties. This revision is being made 
because it is recognized that knowledge 
of allegations by domestic interested 
parties is a vital element in the attempt 
by foreign interested parties to establish 
they are not engaged in the complained 
of unfair trade practices. One 
commenter stated that the identity of 
sources should never be publicly 
disclosed. This comment was not 
accepted. Under subsection (c)(6) the 
identity of sources can be protected 
where requested and approved. No 
change from this standard is warranted. 

10. Section 355.20 Limited Disclosure 
of Certain Confidential Information 
Under an Administrative Protective 
Order. Numerous commenters suggested 
that only attorneys should be eligible for 
disclosure under an administrative 
protective order, several of the 
commenters urged further limitation—to 
outside counsel. Neither suggestion has 
been adopted. In the Statement of 
Administrative Action accompanying 
the Trade Agreements Act of 1979, the 
Administration stated that generally 
disclosure under administrative 
protective order would be made only to 
attorneys. (House Doc. No. 96-153, Part 
II, 96th Cong., 1st Sess. 437 (July 19, 
1979).) Use of "generally" precludes 
absolute limitation to attorneys. Of 
course, business confidential 
information from foreign firms 
concerning prices of actual transactions, 
production and distribution costs, and 
names of particular customers and 
suppliers is vital in countervailing duty 
proceedings. Such information is 
considered highly confidential, and will 
be provided only if those submitting it 
believe that it is, and it is in fact, 
exceedingly unlikely that such 
information will be disclosed to persons 
who should not have access (primarily 
competitors). Accordingly, the 
Department will grant administrative 
protective orders only where it is 
convinced that the requesting person 
will be subject to effective sanctions in 
the event of a breach; normally this will 
be limited to attorneys who are subject 
to disbarment. 

Numerous commenters also suggested 
an addition to the regulation indicating 


that an administrative protective order 
will be granted only upon a showing of 
good cause. This suggestion has been 
adopted. The applicant for an order 
must demonstrate good cause for 
release. Further, in determining whether 
to grant the order the need of the party 
requesting the information will be 
weighed against the need of the party 
submitting it for continued confidential 
treatment. This balancing test is taken 
from language in the Senate Report 
dealing with judicial protective orders. 
(S. Rep. No. 96-249, 96th Cong., 1st Sess. 
100 (1979)). It was considered 
appropriate to use it with respect to 
administrative protective orders as well. 

Several commenters objected to the 
absence of provisions for notice of a 
request for an order and opportunity to 
comment and for the right to withdraw 
information rather than have it so 
disclosed. These suggestions were 
adopted since these rights are available 
with regard to information that the 
Department does not believe to warrant 
confidential treatment. 

Some commenters were concerned 
that subsection (b)(1)(D) as drafted 
could permit disclosure under protective 
order to employees of domestic 
competitors—the section uses the 
phrase . . persons employed by or 
supervised by the attorney or 
representative.. . Clearly, employees 
of domestic competitors other than 
counsel should never have such access. 
The regulation has been amended to so 
indicate explicitly. 

11. Section 355.21 Information Exempt 
From Disclosure: One commenter 
suggested that information received 
from a foreign government should not be 
"classified" and therefore exempted 
from disclosure where a foreign 
government is merely transmitting data 
received from and prepared on behalf of 
private sources. This suggestion has not 
been adopted. Under the terms of 
Executive Order 12065 the Department 
is not permitted to disregard a foreign 
government’s submission of information 
in confidence. Further, it is often 
difficult to determine whether 
information is, in fact, merely being 
transmitted by a foreign government on 
behalf of private sources or whether it 
has been supplied, in part at least, by 
the foreign government itself. 
Nonetheless, foreign governments, in 
practice, will be discouraged from 
claiming confidential treatment for 
information they are merely transmitting 
on behalf of private sources. 

12. Section 355.25 Procedures for Self- 
Initiation. Some comments suggested 
that consulting with a country under the 
Agreement prior to initiating an 
investigation under this section might 


delay initiation of an investigation. The 
Agreement Relating to Subsidies and 
Countervailing Measures requires that a 
country under the Agreement be given 
an opportunity to consult prior to 
initiation of an investigation. To 
accommodate the comments to the 
extent consistent with this international 
obligation, this regulation has been 
changed to require giving such a country 
an opportunity for consultation prior to 
self-initiation. 

13. Section 355.26 Procedures for 
Initiation by Petition. Comments 
suggested that a petitioner should be 
required to supply documentation on 
which it relies in making its petition, if 
reasonably available. This comment 
was adopted. 

One comment suggested that 
petitioners be required to state the 
position of other industry members on 
the petition. This comment was rejected 
on the grounds that each industry 
member best knows its own position 
and should be the source of that 
information. 

Some comments suggested that the 
petitioner be required to provide notice 
of its filing to parties named in the 
petition or,alternatively that the 
Secretary publish notice of receipt of a 
petition. The service requirement was 
rejected as unduly burdensome to 
petitioners, particularly small 
businesses. The suggestion that the 
Department publish notice of its receipt 
of a petition was rejected as 
impracticable within the 20 days 
allowed by the Act for the sufficiency 
determination. 

One comment suggested that 
consulting with a country under the 
Agreement before initiation of an 
investigation based on a petition. This 
comment was not adopted because the 
requirement of notice to the country 
manufacturing or producing the 
merchandise in question is considered 
sufficient. 

One comment suggested that the 
regulation make clear that only the non- 
confidential copy of the petition will be 
provided to the representative of the 
foreign country. This change was made. 

14. Section 355.27 Determination of 
Sufficiency of Petition. One comment 
suggested that the regulation make clear 
that the petition is deemed to be filed at 
the time it is received by the Secretary. 
This comment was adopted. 

15. Section 355.28 Preliminary 
Determinations. Several amendments 
have been made in this section to reflect 
comments received in response to the 
proposed rulemaking. Paragraph (a) is 
amended to state that only where the 
merchandise subject to investigation is 
from a country which is a country under 
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the Agreement or is free of duty shall 
the Secretary be precluded from making 
a preliminary determination before the 
Commission makes a preliminary injury 
determination. Paragraph (c) has been 
changed to require that a petitioner, 
when requesting an extension of the 
period prior to a preliminary 
determination, set forth the reasons for 
the request. Without such information 
the Department would be unable to 
satisfactorily rule on the request. 
Paragraph (d) has been revised to 
indicate that the posting of a bond or 
other security should ordinarily be 
considered adequate to protect the 
revenue. Whether special bonds 
ultimately will be required for 
merchandise subject to a suspension of 
liquidation in a countervailing duty 
investigation is a question which must 
await further review at the 
administrative level. 

16. Section 355.29 Critical 
Circumstance Determinations . This 
section remains unchanged. 

17. Section 355.30 Termination of 
Investigation. One comment suggested 
that the regulations provide that prior to 
termination the petitioner be required to 
describe any agreements made and to 
certify that it is not aware of any others. 
This suggestion was not incorporated in 
the regulation. The Secretary has 
implicit authority to seek this 
information from the parties as part of 
his consideration of whether the public 
interest is served by termination. 

18. Section 355.31 Suspension of 
Investigation. Certain aspects of this 
section have been further clarified. 
Paragraph (g) has been amended to 
indicate the principal criterion which 
will govern in selecting the most 
representative period for purposes of 
establishing a ceiling on the level of 
imports during the interim period 
preceding the date on which the subsidy 
is to be offset or exports discontinued. A 
number of comments recommended that 
the fepresentative period not include 
any time frame during which a subsidy 
had been granted with respect to the 
subject merchandise. This 
recommendation was not adopted 
because where the subsidy has existed 
for a substantial period the adoption of 
the recommendation could compel the 
Secretary to utilize a time period which 
is truly unrepresentative. Moreover, the 
regulations preserve sufficient flexibility 
so that the Secretary can use a period 
Other than the six month period 
ordinarily to be used where 
circumstances so require. 

Several other comments questioned 
whether any authority exists to exclude 
from entry merchandise imported in 
excess of the ceiling established 


pursuant to paragraph (g). Sections 
704(d)(2) and (d)(3) of the Tariff Act of 
1930, as amended, however, contain an 
explicit grant of such authority. 

Paragraph (h) relating to a petitioner’s 
role in the suspension procedures has 
been amended to explicitly reflect the 
legislative intent that the petitioner be 
given a meaningful role during the 
period prior to acceptance of the 
agreement. 

19. Section 355.32 Violations of 
Agreements. This section pertaining to 
the violation of agreements which form 
the basis for the suspension of an 
investigation remains unchanged except 
for a clarifying amendment in paragraph 
(b). The language of that paragraph has 
been modified so as to make it clear that 
notice of a possible breach will be given 
to parties only where that breach is 
inadvertent and other than one which is 
considered to be intentional as defined 
in paragraph (c) of the section. 

20. Section 355.33 Final 
determinations. One comment requested 
that disclosure under subsection (c) be 
made automatically. This comment was 
rejected on the grounds that it does not 
impose an undue burden to require a 
party to request disclosure. 

A number of comments stated that the 
deadline is too short for presenting 
written views prior to a final 
determination. While sympathetic to 
these views, the Department of 
Commerce has not been able to 
incorporate the suggested changes 
because any additional time granted to 
the parties would impair the ability of 
the Department to meet the deadlines 
imposed by the Tariff Act of 1930, as 
amended. However, a provision was 
added allowing for an extension of time 
for good cause. 

21. Section 355.34 Submission of 
Information and Written Views. A 
comment suggested that the requirement 
that each party serve its written 
comments on the other parties be 
deleted because of the burden imposed 
on small businesses. In response to this 
comment, a provision was added 
allowing the Secretary to waive the 
requirement when unduly burdensome. 

22. Section 355.35 Hearings. One 
comment suggested that notice of the 
hearing be given in the notice of the 
preliminary determination. This 
comment was rejected because at the 
time of the preliminary determination 
the hearing will not necessarily have 
been scheduled. 

23. Section 355.36 Countervailing Duty 
Order. This proposed section has been 
amended to specify that where an 
investigation is continued pursuant to 
section 704(g) of the Tariff Act of 1930, 
as amended, and where the final 


determination by the Department and 
the Commission are affirmative, the 
Department shall not issue a 
Countervailing Duty Order so long as 
the suspension agreement remains in 
force and continues to meet the 
statutory requirements, and the parties 
to the suspension agreement carry out 
their obligations thereunder. 

24. Section 355.37 Differences in 
Determined and Estimated 
Countervailing Duties. This section 
provides for adjustments to be made 
where the estimated countervailing duty 
deposited differs from that finally 
determined as due. No written 
comments were received on this section, 
and it remains unchanged from the 
proposed regulation. 

25. Section 355.38 Effect on Firms Not 
Benefitting From Subsidy. Conflicting 
comments were received pertaining to 
this section: some recommended that 
exclusion be automatic; others that it be 
discretionary. Practical administrative 
considerations dictate that a firm which 
although potentially subject to an order, 
has not itself been investigated, should 
bear the burden of making application 
for exclusion and supplying the 
necessary information. Those firms 
which are investigated will 
automatically be excluded if exclusion 
is appropriate. Where firms are 
excluded, however, the regulations 
provide for publication of the name of 
any firm so excluded. 

Ordinarily, firms wishing to be 
considered for exclusion from any 
possible affirmative determination 
should submit an application for 
exclusion, together with all necessary 
supporting documentation, no later than 
30 days after the date of publication of 
the notice of Initiation of Countervailing 
Duty Investigation. 

26. Section 355.39 Verification of 
Information; Use of Best Information 
Available. The section has been 
amended to reflect several comments 
which suggested that a party be notified 
of. and afforded an opportunity to 
correct, a defect in its submission. The 
resubmission of information to permit 
the correction of a deficiency will be 
allowed so long as the resubmission is 
made within a time period which 
permits adequate analysis and 
verification of the information so 
submitted. A substantial extension of 
the original time period in most 
instances would preclude the Secretary 
from fulfilling its responsibilities under 
the Tariff Act of 1930, as amended, in 
the statutorily mandated time limits and. 
consequently, will’not be allowed. 

Several other comments criticized the 
requirement for English translations set 
forth in paragraph (d). This paragraph 
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remains unchanged because the 
regulations already provide for a waiver 
of the requirement wherenecessary. The 
Secretary certainly will not initially 
possess an extensive foreign language 
capability and, consequently, it will not 
be able to use untranslated submissions 
in most circumstances. 

27. Section 355.40 Interest on Certain 
Overpayments and Underpayments. 

This section sets forth the rate of 
interest to be paid on certain 
overpayments and underpayments. No 
written comments weije received on this 
section, and it remains unchanged from 
the proposed regulation. 

28. Section 555.41 Administrative 
Review of Determinations. Paragraph 
(a) has been redrafted to more clearly 
provide for an annual review of 
Countervailing Duty Orders and 
suspended investigations. Paragraph (c) 
has been amended to reflect the view 
expressed in some comments that the 
time limits set forth in paragraph (c) 
were excessively short. The day on 
which questionnaires will be mailed has 
been advanced and the period within 
which a response must be received has 
been doubled so as to continue the 
present practice of permitting thirty 
clays in which to reply. Because the 
questionnaire relates to an annual 
review of which the respondent is 
aware, the thirty-day period should be 
adequate. 

29. Section 355.42 Revocation of 
Countervailing Duty Order and 
Termination of Suspension. This 
provision has been changed 
substantially. 

Some of the changes in the section are 
designed to reflect concerns expressed 
in the comments received. 
Representatives of foreign and importing 
interests thought that the 3-year time 
period required before revocation or 
termination was too long. They also 
stated a preference that the Secretary 
have no discretion in determining 
whether to grant a revocation or 
termination in those instances where 
either a subsidy had not been bestowed 
on the imported merchandise or exports 
had ceased for the requisite period of 
time. Contrasting views were presented 
by members of domestic industry who 
pointed to the possibility that renewed 
subsidies or exports immediately after 
the issuance of a revocation or 
termination could result in a flagrant 
violation of the purpose of the 
revocation and undermine the 
administration of the law. 

The section as now published 
addresses these concerns and adopts 
procedures which should more 
effectively implement the intent of the 
Trade Agreements Act of 1979. This 


section provides for a revocation or 
termination both upon application by an 
interested party and on the Secretary’s 
own initiative. Where the revocation or 
termination is issued on the basis of an 
application made by an interested party, 
a minimum of two years must have 
elapsed in which the imported 
merchandise had not benefited from a 
subsidy. The two-year period will run 
from either the date of the issuance of 
the Countervailing Duty Order or the 
date of the preliminary determination, 
depending upon whether the party 
seeking revocation or termination can 
demonstrate that the imported 
merchandise had not benefitted from a 
subsidy during the period of and 
immediately preceding the 
countervailing duty investigation. 
Pursuant to paragraph (d), a revocation 
or termination will not be issued unless 
the party making application agrees in 
writing to an immediate suspension of 
liquidation and reinstatement of the 
Order or continuation of the 
investigation, as appropriate, if 
circumstances develop which indicate 
that the merchandise thereafter 
imported benefits from a subsidy. 

Where three years have elapsed and 
the Secretary has determined that there 
is no likelihood of resumption of the 
imports of the merchandise subject to 
the Order or the subsidy has been 
eliminated, paragraph (b) authorizes the 
Secretary to issue a revocation or 
termination on his own initiative. 

The remaining provisions of 
paragraphs (c) and (d) establish the 
procedures which have been adopted for 
revocation and termination. A tentative 
notice will be issued and an opportunity 
for presentation of views will be 
afforded. Where the Secretary’s final 
decision is to grant a revocation or 
termination, a notice to that effect will 
be issued. 

30. Section 355.43 Subsidy Practices 
Discovered During an Investigation. 
Several comments suggested that when 
it is impracticable to include a newly 
discovered subsidy practice in an 
ongoing investigation, the Secretary 
should initiate another investigation. In 
response to these comments, this section 
is changed to provide that the Secretary 
either shall initiate a separate 
investigation of the newly discovered 
subsidy practice or allow the petitioner 
to withdraw the petition and resubmit it 
including the newly discovered subsidy 
practice. 

31. Section 355.44 Library of Foreign 
Subsidy Practices and CoujitervaiJing 
Duty Measures. Several comments 
suggested adding a section providing for 
the creation of a subsidy library. This 
was done. 


32. Section 355.50 Action by the 
District Director , Suspension of 
Liquidation. It has been determined that 
the substance of this provision is more 
appropriately addressed in regulations 
which are to be issued by the Customs 
Service. Department of the Treasury. 

33. The publication of regulations 
governing the issues involved in § 155.51 
pertaining to the Conversion of 
Currencies and §§ 155.60 through 155.64 
in Subpart E of the proposed regulations 
relating to Action with Respect to Quota 
Cheese is being deferred. 

Authority 

The authority for the final regulations 
published below is 5 U.S.C. 301 and the 
Trade Agreements Act of 1979, dated 
July 26.1979. Pub. L. 95-39. section 3(b), 
93 Stat. 148. 

Drafting Information 

The principal authors of this 
document were Christoper Parlin, James 
Lyons and Jan White Foley, Office of the 
General Counsel. Department of 
Commerce. However, other personnel in 
the Department of Commerce. 
Department of the Treasury and the U.S. 
Customs Service assisted in its 
development 

Regulatory Analysis 

The Department of the Treasury 
concluded that a regulatory analysis is 
not necessary for the regulations 
published below because the economic 
consequences involved flow directly 
from the AcL The Department of 
Commerce concurs in this conclusion. 

Final Regulations 

Accordingly, new Commerce 
Regulations entitled "Countervailing 
Duties," are established in a new 
Chapter 3, and specifically in a Part 355, 
of Title 19 of the Code of Federal 
Regulations and are set forth below: 

Dated: January 11,1980. 

Stanley Marcuss, 

Acting Assistant Secretary far Trade 
A dministration. 

CHAPTER III—INTERNATIONAL 
TRADE ADMINISTRATION, 
DEPARTMENT OF COMMERCE 

PART 355—COUNTERVAILING DUTIES 

Sec. 

355.0 Scope. 

Subpart A—Definitions 

355.1 Reserved. 

355.2 Reserved. 

355.3 Reserved. 

355.4 Reserved. 

355.5 Reserved. 
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Sec. 

355.6 Definitions of Countervailing Duty 
"Proceeding,” “In vestiga tion,” 
"Determination" and "Order.” 

355.7 Other definitions. 

Subpart B—Access to Information 

355.15 Information generally available. 

355.16 Ex parte meetings. 

355.17 Confidentiality maintained. 

355.18 Requests for confidential treatment 
of information. 

355.19 Standards for determining 
confidentiality of information. 

355.20 Limited disclosure of certain 
confidential information under an 
Administrative Protective Order. 

355.21 Information exempt from disclosure. 

Subpart C—Countervailing Duty 
Procedures and Determinations 

355.25 Procedures for self-initiation. 

355.26 Procedures for initiation by petition. 

355.27 Determination of sufficiency of 
petition. 

355.28 Preliminary determinations. 

355.29 Ciritical circumstances 
determinations. 

355.30 Termination of investigation. 

355.31 Suspension of investigation. 

355.32 Violations of agreements 

355.33 Final determinations. 

355.34 Submission of information and 
written views. 

355.35 Hearings. 

355.36 Countervailing duty order. 

355.37 Differences in determined and 
estimated countervailing duties. 

355.38 Effect on firms not benefiting from 
subsidy. 

355.39 Verification of information; use of 
best information available. 

355.40 Interest on certain overpayments and 
underpayments. 

355.41 Administrative review of 
determinaUons. 

355.42 Revocation of countervailing duty 
order and termination of suspended 
investigation. 

355.43 Subsidy practices discovered during 
an investigation. 

355.44 Library of foreign subsidy practices 
and countervailing measures. 

Annex I—Administrative and Interpretive 
Guidelines for Determination and Calculation 
of Subsidies. 

Annex II—List of Countries Under the 
Agreement Relating to Subsidies and 
Countervailing Measures. 

Annex III—Countervailing Duty Orders 
Currently in Effect. 

Authority; 5 U.S.C. 301 and the Trade 
Agreements Act of 1979. dated July 26.1979, 
Pub. L 96-39. section 3(b), 93 Stat. 148. 

§ 355.0 Scope. 

This part sets forth procedures and 
rules applicable to proceedings under 
section 303 and Title Vll of the Tariff 
Act of 1930, as amended (19 U.S.C. 1303 
et seq.) (hereinafter referred to as “the 
Act") relating to the imposition of 
countervailing duties. The regulations 
established in this part shall be 
applicable under section 303 of the Act 
except that in the case of any imported 


article or merchandise which is 
dutiable— 

(a) No determination by the 
Commission under sections 703(a), 704, 
or 705(b)(1) of the Act shall be required; 

(b) No investigation may be 
suspended under section 704(c) of the 
Act, and § 355.31(b) and related sections 
hereof shall be inapplicable; 

(c) No determination of critical 
circumstances shall be made, and 

§ 355.29 hereof shall be inapplicable; 

(d) No injury information need be 
contained in the petition as would 
otherwise be required by 

§§ 355.26(a)(12) and (a)(13); and 

(e) Wherever the regulations require 
that allegations or information with 
respect to the issues of injury and 
subsidy contained in section 701(a) of 
the Act be provided, only information or 
allegations with respect to the question 
of subsidy in section 701(a)(1) shall be 
required. 

Determinations by the Secretary 
under the Act shall not be considered 
major federal actions significantly 
affecting the environment within the 
meaning of the National Environmental 
Policy Act of 1969, as amended (42 
U.S.C. 4321 et seq.) and Executive Order 
11514, March 5,1970, as amended by 
Executive Order 11991, May 24,1977; 
and Executive Order 12114, January 4, 
1979. 

Subpart A—Definitions 

§§355.1-355.5 [Reserved] 

§ 355.6 Definitions of Countervailing Duty 
"Proceeding,” "Investigation,” 
"Determination” and "Order.” 

(a) A "proceeding" refers to that time 
from the filing of a petition (or 
publication of a notice of self-initiation 
under section 702(a) of the Act) until the 
publication of the earliest of (1) a notice 
of termination, (2) a negative 
determination that has the effect of 
terminating the administrative 
proceedings; or (3) a notice of revocation 
of an Order. 

(b) An "investigation" refers to that 
time between the publication of a notice 
of initiation and the publication of the 
earliest of (1) a notice of termination, (2) 
a negative determination that has the 
effect of terminating the adminstrative 
proceedings; or (3) an Order. 

(c) A "determination" is an official 
decision in the course of a proceeding. 

(d) An "Order" is a notice issued 
following final determinations of 
subsidy and, when applicable, injury, 
which provides for the imposition of 
countervailing duties. 


§ 355.7 Other definitions. 

(a) Country. "Country" means a 
foreign country, a political subdivision, 
dependent territory, or possession of a 
foreign country, and may include an 
association of two or more foreign 
countries, political subdivisions, 
dependent territories, or possessions of 
countries into a customs union outside 
the United States. 

(b) Industry. "Industry" means the 
domestic producers as a whole of a like 
product, or those producers whose 
collective output of the like product 
constitutes a major proportion of the 
total domestic production of that 
product as provided in section 771(4) of 
the Act. 

An "industry" may also include 
domestic producers in a particular 
market in the United States where such 
producers sell all or almost all of their 
production of the like product in 
question in that market and where the 
demand for the like product in that 
market is not supplied to any substantial 
degree by producers of the product 
located elsewhere in the United States. 

(c) Interested Party. "Interested 
party" means— 

(1) A foreign manufacturer, producer, 
or exporter, or the the United States 
importer, of merchandise which is the 
subject of an investigation under section 
303 or Title VII of the Act or a trade or 
business association a majority of the 
members of which are importers of such 
merchandise; 

(2) The government of a country in 
which such merchandise is produced or 
manufactured; 

(3) A manufacturer, producer, or 
wholesaler in the United States of a like 
product; 

(4) A certified union or recognized 
union or group of workers which is 
representative of an industry engaged in 
the manufacture, production, or 
wholesale in the United States of a like 
product; or 

(5) A trade or business association, a 
majority of whose members 
manufacture, produce, or wholesale a 
like product in the United States. 

(d) Person. "Person" includes all 
"interested parties" as well as other 
individuals, enterprises or entities, as 
appropriate to the context. 

(e) Secretory. "Secretary" means the 
Secretary of Commerce or his designee. 

(f) Commission. "Commission" means 
the U.S. International Trade 
Commission. 

(g) Customs Service. "Customs 
Service" means the United States 
Customs Service of the Treasury 
Department. 

(h) Department. "Department" means 
the Department of Commerce. 
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(i) Party to the proceeding. “Party to 
the proceeding*’ means (1) the petitioner, 

( 2 ) the government of the country in 
which the merchandise subject to the 
investigation is manufactured or 
produced, or from which it is exported; 

(3) foreign manufacturers, producers and 
exporters of the merchandise subject to 
the investigation; and (4) any other 
interested party, within the meaning of 
paragraph (c), who informs the 
Secretary in writing of his intent to 
become a party to the proceeding within 
20 days after the preliminary 
determination or who demonstrates to 
the satisfaction of the Secretary good 
cause for intervention. 

(j) Agreement “Agreement” means 
the "Agreement on Interpretation and 
Application of Articles VI, XVI, and 
XXIII of the General Agreement on 
Tariffs and Trade (Relating to Subsidies 
and Countervailing Measures), approved 
under section 2(a) of the Trade 
Agreements Act of 1979, as the same 
may be amended, and as such 
amendments are approved, or otherwise 
accepted by or for the United States 
from time to time. 

(k) Act “Act“ means the Tariff Act of 
1930, as amended. 

Subpart B—Access to Information 

§ 355.15 Information generally available. 

(a) Duty to maintain material in 
record. The Department shall maintain 
the official record of all proceedings. 

The record shall consist of a copy of all 
information presented to or obtained by 
the Secretary during the course of the 
proceeding, including all governmental 
memoranda pertaining to the 
proceeding, memoranda of ex parte 
meetings, all determinations and notices 
thereof published in the Federal 
Register, and all transcripts or records 
of conferences or hearings. (See section 
516A(b)(2) of the Act.) The record will 
contain three types of materials: 

(l) Materials protected from 
disclosure; 

(2) Non-confidential material 
submitted by any person other than an 
employee or officer of the United States 
Government; and 

(3) Non-confidential and non- 
privileged material submitted or 
developed by an employee or officer of 
the United States Government. 

(b) Examination and copying of 
information. In general, all information 
in subparagraphs (2) and (3) of the 
record described in paragraph (a) will 
be available for inspection or copying at 
the Department by any person during 
business hours. With respect to 
documents prepared by an officer or 
employee of the United States 


Government, factual matters, as 
distinguished from advice, 
recommendations, opinions and 
evaluations, contained in any such 
documents will be made available by 
summary or otherwise on the same 
basis as information contained in 
documents submitted by other persons. 
The fees charged for providing copies of 
documents shall be the same as for 
providing copies of documents pursuant 
to requests made under the Freedom of 
Information Act (5 U.S.C. 552). (See 15 
CFR 4.9). 

(c) Reports of progress of 
investigation . The Department shall, 
from time to time upon request, inform 
any party to the proceeding of the 
progress of an investigation. Ordinarily, 
no such report shall be provided until 60 
days after the petition is filed. Such 
progress reports shall not contain 
privileged or confidential information 
and. if in written form, shall be included 
in the official record. 

(d) Protection of the record. Unless 
otherwise ordered in a particular case 
by the Secretary, the record shall not be 
removed from the Department. A 
certified copy of such record shall be 
made available to any court before 
which any aspect of a proceeding is 
under review, with appropriate 
safeguards to prevent disclosure of 
confidential or privileged information 
that may be included therein. 

§ 355.16 Ex parte meetings. 

A written memorandum will be 
prepared of any ex parte meeting 
between (a) any interested party or 
other person providing factual 
information material to a determination 
in the proceeding and (b) the person to 
whom the authority to make 
determinations under the Act has been 
delegated (the Assistant Secretary for 
Trade Administration) or the person 
making a final recommendation for 
decision to such person (the Deputy 
Assistant Secretary for Import 
Administration). Such memorandum 
shall be prepared as expeditiously as 
possible. It shall be included in the 
official record. The memorandum of 
such ex parte meeting shall include the 
date, time and place of the meeting, the 
identity of all persons present, and a 
non-confidential summary of the matters 
discussed or then submitted. Normally 
this memorandum shall be prepared by 
one of the Government participants at 
the meeting. If the Assistant Secretary 
or Deputy Assistant Secretary directs 
that the memorandum be prepared by a 
non-government participant, the 
Assistant Secretary or Deputy Assistant 
Secretary (whichever directs 
preparation by a non-government 


participant) shall act expeditiously to 
review, approve and include in the 
record such memorandum. 

§ 355.17 Confidentiality maintained. 

Except as provided in § 355.20, 
information submitted to the 
Department which is designated as 
confidential by the person submitting it 
shall not be disclosed to any person 
(other than an officer or employee of the 
United States Government who is 
directly concerned with carrying out the 
investigation in connection with which 
the information is submitted) without 
the consent of the person submitting it. 
(§ 355.18(e) sets forth the procedures 
followed where a request for 
confidential treatment is denied, in 
whole or in part.) 

§ 355.18 Requests for confidential 
treatment of information. 

(a) Submission and contents of 
requests. Any person who submits 
information in connection with a 
proceeding may request that such 
information, or any specified part 
thereof, be treated as confidential. Any 
information submitted which is not 
designated as confidential by the person 
submitting it normally shall not be 
treated as confidential. Information 
which is subject to a request for 
confidential treatment shall be set forth 
on separate pages and each such page 
shall be clearly marked “Confidential 
Treatment Requested.” Each separate 
request for confidential treatment of 
information, other than information 
submitted in confidence by a foreign 
government which is restricted from 
disclosure pursuant to statute or 
Executive Order, shall be accompanied 
by a full statement of the reason or 
reasons why the submitting party 
believes that each piece of information 
subject to such request is entitled to 
confidential treatment within the 
guidelines set forth in § 355.19. All 
requests for confidential treatment shall 
be accompanied by one of the following: 

(1) A summary or approximated 
presentation of all information which 
may be disclosed to the public and 
which is sufficiently full and descriptive 
of the confidential information 
(generally, data in numerical form 
relating to prices and costs of individual 
forms shall be considered adequately 
summarized—and not incapable of 
summary—if presented—or capable of 
being presented—in terms of indices or 
in figures within 10% of the actual 
figure); 

(2) A statement by the person 
submitting the information that the 
information is not susceptible to such a 
summary or presentation, accompanied 
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by a full statement of the reasons 
supporting this conclusion; or 

(3) An agreement to permit disclosure 
under protective order, accompanied by 
a brief nonconfidential statement 
describing the confidential data 
submitted, which need not be as 
detailed as the summary provided under 

(1) above. Should the information 
concerned not be released under an 
administrative protective order, the 
person submitting the information must, 
unless he requests that the information 
be returned and not considered in the 
proceeding, submit either a summary or 
approximated presentation conforming 
to paragraph (a)(1) of this section or a 
statement under paragraph (a)(2) of this 
section within the time period specified 
in the denial of the request for an 
administrative protective order. The 
requirements of the preceding sentence 
do not apply where the Secretary, 
because of unusual circumstances, 
determines that a less detailed non¬ 
confidential summary is appropriate. In 
such unusual circumstances such less 
detailed summary as deemed 
appropriate by the Secretary must be 
submitted. 

(b) Return of information as a result 
of non-conforming requests. Any 
information for which confidential 
treatment is requested which does not 
conform to the requirements of 
paragraph (a) (including the requirement 
that any summary or approximated 
presentation be sufficiently full and 
descriptive) may be returned to the 
submitting person, together with an 
explanation of the reasons it is 
nonconforming, and will not be 
considered in connection with the 
proceeding. Information so returned may 
be resubmitted with a new request for 
confidential treatment which complies 
with the requirements of this section, 
and will be dealt with in the same 
manner as an original submission of 
information accompanied by a request 
in acceptable form, if received within 
the time for the original submission. 
Belated submissions may be rejected. 

(c) Consideration of requests. While a 
determination as to whether to grant a 
request for confidential treatment is 
pending, the information for which 
confidential treatment is requested shall 
be treated as confidential by the 
Department. A determination normally 
shall be made within 10 business days 
after the receipt of information 
accompanied by a conforming request 
for confidential treatment, whether, and, 
if so. to what extent, the request for 
confidential treatment shall be granted 
and whether claims submitted under 
paragraph (a)(2) are justified. 


(d) Treatment of information where 
request for confidential treatment is 
granted. (1) If a request for confidential 
treatment of information is granted, the 
information covered thereby will not be 
made available, except pursuant to 

§ 355.20, for inspection or copying, 

(1) by any person other than an officer 
or employee of the United States 
Government directly involved with 
carrying out the investigation in 
connection with which the information 
is submitted, or 

(ii) by a person who has been 
specifically authorized to receive such 
information by the person who requests 
the confidential treatment. 

(2) Information for which confidential 
treatment is granted shall be made 
available to officers and employees of 
the Commission only upon confirmation 
that the confidentiality of such 
information will be maintained and that 
it will not be disclosed, either publicly 
or under an administrative protective 
order, without the express, written 
consent of the Secretary. 

(3) Information submitted in 
confidence by a foreign government 
shall be made available only to the 
extent, and under the procedures, 
provided in Executive Order 12065 of 
June 28,1978 (43 FR 28949), or any 
superseding or amending Order. 

(e) Treatment of information where 
request for confidential treatment is 
denied. Should it be determined that any 
part of the material for which 
confidential treatment has been 
requested (1) does not warrant 
confidential treatment in whole or in 
part, (2) is in a form which cannot 
reasonably be associated with, or 
otherwise used to identify, the 
operations of a particular person and 
thus should not be treated as 
confidential, or (3) that information 
claimed not susceptible to a non¬ 
confidential summary is in fact capable 
of such treatment, the Department shall 
notify the person who submitted the 
information. Unless the person 
submitting the information thereafter 
agrees that the information (including 
any summarized or approximated 
presentation thereof) may be treated as 
non-confidential information, or 
provides a summary of matters found to 
be capable of such treatment, such 
information (including any summarized 
or approximated presentation thereof) 
shall be returned to the submitting 
person and not considered in the 
proceeding. 

§ 355.19 Standards for determining 
confidentiality of information. 

(a) In general. Information ordinarily 
will be considered to be privileged or 


confidential only if its disclosure would 
be likely; 

(1) To cause substantial harm to the 
competitive position of the person 
submitting the information; 

(2) To have a substantial adverse 
effect upon the person supplying the 
information or upon the person from 
whom the information was obtained; or 

(3) To impair the ability of the United 
States Government to obtain in the 
future necessary information, not 
required by law to be provided, from the 
same person or others similarly situated. 

(b) Information ordinarily regarded as 
appropriate for disclosure. Except as 
provided in paragraph (c), information 
ordinarily will be regarded as 
appropriate for disclosure if it relates to: 

(1) Prices, market conditions, terms of 
sale or similar information that is 
published or otherwise available to the 
public; 

(2) Laws, regulations, Executive 
Orders, or other official documents 
which are published in the country by 
which adopted, as well as translations 
thereof; or 

(3) Information submitted by the 
petitioner or other domestic interested 
party concerning the operations of a 
foreign interested party, except to the 
extent that it might disclose the identity 
of confidential sources. 

(c) Information ordinarily regarded as 
privileged or confidential. Information 
will ordinarily be regarded as privileged 
or confidential if it would disclose: 

(1) Business or trade secrets; 

(2) Production costs; 

(3) Distribution costs; 

(4) Prices of actual transactions or 
offers; 

(5) The names of particular customers 
or suppliers; 

(6) The exact amounts of the gross 
subsidies received and used by an 
enterprise; or 

(7) The names of particular persons 
from whom confidential information 
was obtained, if nondisclosure of the 
names has been requested and 
approved by the Secretary. 

$ 355.20 Limited disclosure of certain 
confidential information under an 
administrative protective order. 

(a) In General. (1) Any confidential 
information (other than information 
submitted in confidence by a foreign 
government which is restricted from 
disclosure pursuant to statute or 
Executive Order), including some or all 
of the information described in 
§ 355.19(c), may be made available to an 
attorney or other representative under a 
protective order as described in 
paragraph (b). Forms for submitting 
requests for disclosure pursuant to a 
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protective order incorporating the terms 
of this regulation will be made 
available. The application for disclosure 
pursuant to protective order Filed by an 
attorney or other representative of a 
party to the proceeding must (i) describe 
with particularity the information 
requested and set forth the reasons for 
the request, (ii) indicate the procedures 
to be followed to avoid unauthorized 
disclosure of the information requested, 
and (iii) demonstrate good cause for 
release of such information. 

(2) Upon receipt of an application for 
disclosure of confidential information 
under a protective order, the Secretary 
will inform the person from whom the 
information was obtained of the request 
and provide an opportunity for such 
person to comment thereon. 

(3) In determining whether to release 
information under a protective order, the 
Secretary shall weigh whether the need 
of the person requesting the information 
outweighs the need of the person 
submitting it for continued confidential 
treatment. Account also shall be taken 
of the probable effectiveness of the 
sanctions described under paragraph (e) 
of this Section, or other sanctions as 
may be prescribed for breach of the 
order. Generally, disclosure under a 
protective order will be made only to 
attorneys who are subject to disbarment 
from practice in the event of a violation 
of the order. 

(4) Should it be determined to release 
information under a protective order, the 
person submitting the information will 
be so notified. If the person submitting 
the information does not agree to the 
release of the information under 
protective order, such information shall 
be returned to the submitting person and 
not considered in the proceeding. 

(b) Protective Order. The protective 
order under which information is made 
available to the attorney or other 
representative of a party to the 
proceeding shall require that attorney or 
representative to submit a personal 
sworn statement that he/she will: 

(1) Not divulge any of the information 
so obtained and not otherwise available 
to him to any other person other than: 

(i) Personnel of agencies of the United 
States Government directly responsible 
for conducting the proceeding in 
question who are involved in such 
proceeding; 

(ii) The person from whom the 
information was obtained; 

(iii) An attorney in good standing 
employed on behalf of the party 
requesting the disclosure who has 
furnished an appropriate, similar 
statement; or 

(iv) Those persons other than 
attorneys employed by or supervised by 


the attorney or representative (but in no 
case including officers, partners, 
associates and employees of the party 
represented or any other domestic 
competitor of the foreign firm whose 
information is involved) having a need 
therefore in connection with preparing 
oral or written statements in the 
proceeding, who shall have furnished a 
similar statement; 

(2) Use such information solely for the 
purposes of the proceeding then in 
progress; 

(3) Not consult with any person other 
than a person described in paragraph 
(b)(1) (i) or (ii) concerning such 
confidential information without 
obtaining the approval of the 
Department and the party (or the 
attorney for the party) from whom such 
confidential information was obtained; 

(4) Take adequate precautions to 
ensure the security of the confidential 
materials and the information contained 
therein subject to the protective order, 
and 

(5) Promptly report any breach of such 
agreement to the Secretary. 

(c) Acknowedgement of sanctions for 
breach of protective order. The sworn 
statement referred to in paragraph (b) 
shall include an acknowledgement by 
the person providing it that breach 
thereof: 

(1) May subject the following persons 
to disbarment from practice before any 
constituent agency of the Department 
for up to seven years following 
publication of a determination that the 
order has been breached: 

(1) The person submitting the 
statement; 

(ii) Any firm of which such person is a 
partner, associate, or employee; and 

(iii) Such person's partners, 
associates, employer and employees; 

(2) Shall, in the case of an attorney, 
lead to referral of such breach at the 
ethics panel of the appropriate bar 
associations; and 

(3) Shall subject the offender and the 
party he represents to such other 
administrative sanctions determined to 
be appropriate, including striking from 
the record any information or briefs 
submitted by, or on behalf of, the party 
represented by the offender, terminating 
any investigation then in progress, or 
revoking any Order then in effect. 

(d) Final disposition of materials 
released under protective order. Upon 
completion of aproceeding, or at such 
earlier date as may be determined 
appropriate for particular data, the 
security of confidential information shall 
be protected by requiring each attorney 
or other representative to return all 
copies of materials released to them 
pursuant to this section and all other 


materials containing the confidential 
information (such as notes or charts 
based on any such information received 
under protective order), accompanied by 
a certificate from the attorney or other 
representative to whom the material 
was delivered or disclosed and each 
person specified in paragraphs (b)(1) (C) 
or (D) of this section, attesting to his/her 
personal, good faith effort to determine 
that no other copies of such materials 
have been made available to or retained 
by the party he represents or any other 
person to whom disclosure was not 
specifically authorized. 

(e) Sanctions for breach of protective 
Order. (1) The Secretary shall determine 
whether any person has violated a 
protective order, and, as a sanction, 
may: 

(1) Bar any such person and any firm 
of which such person is a partner, 
associate, or employee, or any partner, 
associate, employer, or employee of 
such person, from representing any 
other person’s interest before any 
constituent agency of the Department in 
any capacity for a period of up to seven 
years from the date of publication in the 
Federal Register of a notice that the 
existence of a breach has been 
determined to exist; 

(ii) In the case of a violation of this 
section by an attorney, refer such 
breach to the ethics panel of the 
appropriate bar associations; and 

(iii) Subject the offender and the party 
he represents to such other 
administrative sanctions as are 
determined by the Secretary to be 
appropriate, including striking from the 
record any information or briefs 
submitted by, or on behalf of. the party 
represented by the offender, terminating 
any investigation then in progress, or 
revoking any Order then in effect. 

(2) Any person to whom such 
sanctions are proposed to be applied 
shall be afforded a reasonable 
opportunity to be heard before the 
determination is made. 

§ 355.21 Information exempt from 
disclosure. 

Information which might otherwise be 
available under this subpart shall be 
exempt from disclosure if it relates to 
any matter which is required to be kept 
confidential pursuant to privilege, 
statute or Executive Order. This 
includes information that has been 
provided to the United States in 
confidence by a foreign government or 
international organization of 
governments. Such information currently 
is restricted from disclosure pursuant to 
Executive Order No. 12065 of June 28, 
1978 (43 FR 28949). 
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Subpart C—Countervailing Duty 
Procedures and Determinations 

§ 355.25 Procedures for self-initiation. 

(a) General. Whenever the Secretary 
determines, from information available 
to him, that a countervailing duty 
investigation is warranted into the 
question of whether the duty imposed 
by Section 701(a) of the Act should be 
imposed with respect to a particular 
class or kind of merchandise imported 
into the United States, he shall publish 
in the Federal Register a "Notice of 
Initiation of countervailing duty 
Investigation," provided that if such 
merchandise is produced or exported 
from a country which is a country under 
the Agreement, such notice shall be 
published only after giving such country 
an opportunity for consultation. The 
Notice is to include: 

(1) A description of the merchandise 
involved; 

(2) The name of the country of 
exportation to the United States and, if 
the merchandise is produced in a 
country other than that from which it is 
exported, the name of the country in 
which the merchandise is produced; 

(3) A summary of the information 
received that would, if found to be 
accurate, require the imposition of 
duties pursuant to section 701(a) of the 
act; and 

(4) A statement that the investigation 
will be terminated without further notice 
upon publication of notice of a 
preliminary of final negative injury 
determination by the Commission. 

(b) Information provided to the 
Commission. Upon initiation of the 
investigation, the Commission will be 
notified promptly, and will be provided 
with such information as is available 
relating to the matter under 
investigation, including any available 
information on the amount of the net 
subsidy and the volume of trade. 
Information for which confidential 
treatment has been granted by the 
Secretary shall be made available to the 
Commission only upon confirmation that 
the confidentiality of such information 
will be maintained and that it will not 
be disclosed, either publicly or under an 
administrative protective order, without 
the express written consent of the 
Secretary. 

§ 355.26 Procedures for Initiation by 
petition. 

(a) Contents of petition. Any 
interested party, as defined in 
subparagraph (C). (D), or (E) of section 
771(9) of the Act, who has reason to 
believe that a subsidy is being provided 
with respect to merchandise imported 
into the United States and, except for 


dutiable merchandise of a country 
which is not a country under the 
Agreement (hereinafter "non-agreement 
country"), that an industry in the U.S. is 
being or is likely to be materially injured 
or its establishment is materially 
retarded by reason of imports of that 
merchandise may file a petition on 
behalf of an industry pursuant to section 
701(a) of the Act with the Secretary, 
Attention: Assistant Secretary for Trade 
Administration. Room 3850, Department 
of Commerce, Washington. D.C. 20230, 
requesting the imposition of additional 
duties in an amount equal to the alleged 
subsidy. 

The petition shall contain, or be 
accompanied by, information, to the 
extent reasonably available to the 
petitioner, in subsantially the following 
form: 

(1) The name and address of the 
petitioner and any other person, firm, or 
association the petitioner represents, if 
appropriate; 

(2) The industry on whose behalf the 
petition is filed, including the names of 
other enterprises included in such 
industry; 

(3) A statement indicating whether the 
applicant has initiated proceedings 
pursuant to sections 337 and 732 of the 
Act (19 U.S.C. 1337,1673a) or section 301 
of the Trade Act of 1974 (19 U.S.C. 2411). 
or has filed, or is filing, for import relief 
pursuant to section 201 of the Trade Act 
of 1974 (19 U.S.C. 2251), or has initiated 
proceedings pursuant to section 232 of 
the Trade Expansion Act of 1962 (19 
U.S.C. 1862), with respect to the 
merchandise which is the subject of the 
proceeding; 

(4) A detailed description of the 
imported merchandise in question. 
Including its technical characteristics 
and uses, and, where appropriate, its 
tariff classification under the Tariff 
Schedules of the United States; 

(5) The name of the country or 
countries from which the merchandise is 
being, or is likely to be, exported to the 
United States and, if the merchandise is 
produced in a country other than that 
from which it is exported, the name of 
the country in which it is produced; 

(6) The names and addresses of 
enterprises believed to be benefitting 
from the subsidy and exporting the 
merchandise so benefitted to the United 
States; 

(7) All pertinent facts with regard to 
the alleged subsidy including, if known, 
the statutory or other authority under 
which it is provided, the manner in 
which it is paid and the value of such 
subsidy when received and used by 
producers or sellers of the merchandise; 

(8) In addition to information 
concerning alleged subsidies, 


information as to individual sales 
(including customers) and prices thereof 
on sales by foreign manufacturers, 
producers or exporters to the United 
States during the period to be 
investigated; 

(9) The volume and value of imports 
of the merchandise from the country in 
question in the most recent two-year 
period, and also other periods if the 
petitioner believes such other periods to 
be more representative, or, if the 
merchandise is not presently imported 
into the United States or is not imported 
in significant quantities, information as 
to the likelihood of its importation; 

(10) The names and addresses of 
enterprises believed to be importing the 
merchandise; 

(11) The names and addresses of the 
other enterprises in the United States 
engaged in the production, manufacture 
or sale of like merchandise. If numerous, 
information need not be provided with 
respect to any enterprises that 
accounted for less than 2% of domestic 
production, manufacture or sale of like 
merchandise during the most recent 12- 
month period; 

(12) Information as to the material 
injury or threat thereof to, or the 
material retardation of the 
establishment of, a United States 
industry by reason of the imported 
merchandise alleged to be subsidized, as 
described in 19 CFR 207.11 and 207.26. 

(13) If "critical circumstances" are 
alleged, information as to: 

(i) Material injury which is difficult to 
repair. 

(ii) Massive imports in a relatively 
short period; and 

(iii) How the product benefits from an 
export subsidy which is inconsistent 
with the Agreement; and 

(14) Any other documentation on 
which petitioner relies in making its 
petition. Forms for the submission of 
petitions may be adopted from time to 
time. The use of such forms shall not be 
mandatory, provided the information 
required thereby and reasonably 
available to the petitioner is otherwise 
included in the petition. 

(b) Translations to English. Unless 
such requirement is waived in individual 
cases, any information submitted in the 
petition or in support thereof, which is in 
a foreign language, must be 
accompanied by an English translation. 

(c) Simultaneous filing with 
Commission. Except for petitions with 
respect to dutiable merchandise from 
non-agreement countries, the petitioner 
shall file a copy of the petition with the 
Commission on the same day as the 
petition is filed with the Secretary and 
shall so certify in submitting the petition 
to the Secretary. 
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(d) Confidentiality of information. 

Any petition which contains information 
for which confidential treatment has 
been requested and which is essentia] to 
support the petition will not be 
considered to have been received in 
acceptable form unless the requirements 
of § 355.18(a) of this part are met. 

(e) Amendment of petition. Upon 
timely receipt of additional information, 
the Secretary shall allow amendment of 
the petition. Except for petitions with 
respect to dutiable merchandise from 
non-agreement countries, any such 
amendment must be filed with the 
Commission on the same day as they 
are filed with the Secretary. 

(f) Form and number of copies. The 
petition and, to the extent feasible, all 
supporting information, shall be 
submitted on letter-size paper, double 
spaced type written or printed, in at 
least 10 copies. 

(g) Notification of affected country's 
representative. Upon receipt of a 
petition, a non-confidential copy with a 
non-confidential summary of 
confidential data contained in the 
petition shall promptly be delivered to a 
representative in Washington, D.C. of 
the affected country or countries in 
which merchandise subject to the 
investigation is manufactured or 
produced. 

(h) Additional information concerning 
requirements for petitions. Additional 
information concerning requirements for 
petitions may be obtained by contacting 
the office of the Assistant Secretary for 
Trade Administration, Room 3850, 
Department of Commerce, Washington, 
D.C. 20230; (202) 377-2867. 

§ 355.27 Determination of sufficiency of 
petition. 

(a) Determination of sufficiency. 

Within 20 days after a petition is filed 
under § 355.26 a determination shall be 
made by the Secretary on the sufficiency 
of the petition. A petition is considered 
to be filed at the time it is received by 
the Secretary. 

(b) Notice. If that petition properly 
alleges the basis on which a 
countervailing duty may be imposed 
under section 701(a) of the Act, contains 
information reasonably available to the 
petitioner supporting the allegations, 
and is filed by an interested party 
described in subsection (C), (D), or (E) of 
section 771(9) of the Act, an 
investigation shall be initiated and a 
notice of “Initiation of Countervailing 
Duty Investigation" shall be published 

in the Federal Register. The notice shall 
contain a description of the merchandise 
subject to the investigation, based upon 
consultation between the Secretary and 
the Commission. 


(c) Insufficiency of petition. If it is 
determined that a petition does not 
properly allege the basis on which a 
countervailing duty may be imposed 
under section 701(a) of the Act. does not 
contain information deemed reasonably 
available to the petitioner supporting the 
allegations, or is not filed by an 
interested party described in subsection 
(C), (D), or (E) of section 771(9) of the 
Act, the petition shall be dismissed and 
the proceeding terminated. The 
petitioner shall be notified in writing of 
the reasons for dismissal, and a notice 
of “Dismissal of Countervailing Duty 
Petition" shall be published in the 
Federal Register, which shall summarize 
the reasons for dismissal of the petition. 

(d) Notice to Commission. A copy of 
any determination hereunder shall be 
furnished promptly to the Commission. 

If the investigation is initiated, such 
information as has been received 
relating to the matter under 
investigation shall be made available to 
the Commission. Information for which 
confidential treatment has been granted 
by the Secretary shall be made 
available to the Commission only upon 
confirmation that the confidentiality of 
such information will be disclosed, 
either publicly or under an 
administrative protective order, without 
the express written consent of the 
Secretary. 

§ 355.28 Preliminary determinations. 

(a) In general. Within 85 days after 
the date on which a petition is filed 
under section 702(b) of the Act, or an 
investigation is commenced under 
section 702(a) of the Act, (1) A 
preliminary determination shall be 
made, based upon the best information 
available at the time of the 
determination, as to whether there is a 
reasonable basis to believe or suspect 
that a subsidy is being provided with 
respect to the merchandise which is the 
subject of the investigation; except that 
where merchandise from either a 
country under the Agreement or duty¬ 
free merchandise is involved, such 
determination shall not be made before 
an affirmative preliminary 
determination by the Commission under 
section 703(a) of the Act. 

(2) If the determination is affirmative, 
the amount of the net subsidy shall be 
estimated and stated. 

(3) If separate enterprises have 
received materially different benefits, 
such differences shall also be estimated 
and stated. 

(4) Notice of the determination, the 
parties affected, and the estimated net 
subsidy shall be published in the 
Federal Register. The determination, 
which shall contain a statement of the 


facts and conclusions of law upon which 
it is based, shall be mailed or otherwise 
delivered to all parties to the proceeding 
and the Commission. 

(b) Extraordinarily complicated 
cases. (1) If a case is determined to be 
extraordinarily complicated, the 
preliminary determination shall be made 
no later than the 150th day after the 
petition is filed under section 702(b) of 
the Act, or an investigation is 
commenced under section 702(a) of the 
Act. 

(2) Any determination that a case is 
“extraordinarily complicated" shall be 
basedjon express findings that; 

(i) The importing and exporting 
parties are cooperating with the 
investigation; 

(ii) The case is extraordinarily 
complicated by reason of (A) the 
number and complexity of the alleged 
subsidy practices under investigation, 

(B) the novelty of the issues presented, 

(C) the need to determine the extent to 
which particular subsidies are used by 
individual manufacturers, producers, 
exporters, or (D) the number of firms 
whose activities must be investigated; 
and 

(iii) Additional time is needed to make 
the preliminary determination. 

(3) All parties to the proceeding shall 
be notified in writing of any 
determination to treat the case as 
“extraordinarily complicated," not later 
than 20 days before the date on which 
the preliminary determination would 
otherwise be required under section 
703(b) of the Act. Upon making such a 
determination, a notice of 
“Postponement of Preliminary 
Determination" shall be published in the 
Federal Register, which notice shall 
summarize the reasons for the 
postponement. 

(c) Request for extension by 
petitioner. If a request for an extension, 
stating the reasons for the request, is 
received from the petitioner no later 
than 25 days before the preliminary 
determination would otherwise be 
required under section 703(b) of the Act, 
the preliminary determination may be 
postponed until not later than the 150th 
day after the date on which the petition 
is filed. Upon acting on such a request a 
notice of “Postponement of Preliminary 
Determination" shall be published in the 
Federal Register, stating it has been 
made at the petitioner's request. 

(d) Contents of preliminary 
determination. The preliminary 
determination shall include conclusions 
with regard to all facts and issues of law 
considered material to the 
determination, and shall, if affirmative: 

(1) Order the suspension of liquidation 
of all entries of merchandise subject to 
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the determination which is entered, or 
withdrawn from warehouse, for 
consumption on or after the date of 
publication of the notice of the 
determination in the Federal Register, 
and 

(2) Impose provisional measures by 
requiring a cash deposit, or the posting 
of a bond or other security for each 
entry of the merchandise concerned 
equal to the estimated amount of the net 
subsidy applicable to such merchandise. 
The posting of a bond or other security 
will be deemed adequate unless the 
revenue will not be sufficiently 
protected. 

(e) Commission access to information. 
All information upon which the 
determination was based and which the 
Commission may consider relevant to its 
injury determination shall be made 
available to the Commission. 

Information for which confidential 
treatment has been granted by the 
Secretary shall be made available to the 
Commission only upon confirmation that 
the confidentiality of such information 
will be maintained and that it will not 
be disclosed, either publicly or under an 
administrative protective order, without 
the express written consent of the 
Secretary. 

§ 355.29 Critical circumstances 
determinations. 

(a) Determination. If, not less than 30 
days before the date on which a final 
determination is due, a petitioner alleges 
critical circumstances, then at the time 
the preliminary determination is made 
or. if such determination is due within 20 
days or has already been made, then 
within 1 month after the allegation is 
received, a determination shall be made 
whether there is a reasonable basis to 
believe or suspect that there have been 
massive imports of the merchandise 
subject to the investigation over a 
relatively short period, and if so, 
whether the alleged subsidy is an export 
subsidy inconsistent with the 
Agreement. If. not more than 30 but not 
less than 20 days before the date on 
which a final determination is due, a 
petitioner alleges critical circumstances, 
then no preliminary determination as to 
critical circumstances shall be made. A 
finding as to critical circumstances shall 
be included pursuant to § 355.33(b) in 
the affirmative final determination. 

In making such determination, account 
shall be taken of such factors as the 
import penetration of the subject 
merchandise and historic patterns of 
importation. 

(b) Notification of Commission. The 
Commission shall be notified promptly 
of any determination under this section. 


(c) Suspension of liquidation. Upon an 
affirmative preliminary determination of 
critical circumstances, any suspension 
of liquidation ordered under Section 
703(d)(1) of the Act shall apply, or if 
notice of suspension of liquidation has 
already been published, such 
suspension shall be amended to apply, 
to unliquidated entries of merchandise 
entered, or withdrawn from warehouse, 
for consumption on or afjer the date 
which is 90 days before the date on 
which suspension of liquidation was 
first ordered. 

(d) Publication of notice. Upon an 
affirmative preliminary determination of 
critical circumstances, a notice thereof 
shall be published in the Federal 
Register, either as part of the notice of 
preliminary determination, or, if 
occurring later, as a separate notice of 
“Preliminary Determination of Critical 
Circumstances." 

§ 355.30 Termination of investigation. 

(a) Termination upon withdrawal of 
petition. A countervailing duty 
investigation may be terminated by the 
Secretary at any time upon withdrawal 
by the petitioner of the petition on 
which the investigation was initiated, 
after notice to all other parties to the 
investigation and consultation with the 
Commission. No investigation shall be 
terminated unless it is determined such 
termination is in the public interest. 
Notice of any termination shall be 
published in the Federal Register, 
together, where appropriate, with a copy 
of any correspondence exchanged with 
the petitioner on the basis of which the 
petitioner withdrew the petition and the 
investigation was terminated. 

(b) Termination upon negative 
determination. An investigation shall be 
deemed terminated, without further 
comment or action, upon publication of 
any negative final determination or a 
negative preliminary or final 
determination by the Commission on the 
issue of injury. 

§ 355.31 Suspension of investigation. 

(a) Agreements to eliminate or 
completely offset a subsidy or to cease 
exports. An investigation may be 
suspended at any time before a final 
determination if the government of the 
country in which the subsidy practice 
allegedly occurs agrees, or exporters 
who account for substantially all of the 
imports of the merchandise which is the 
subject of the investigation agree: 

(1) To eliminate completely the 
subsidy or to offset completely the 
amount of the net subsidy, with respect 
to the merchandise exported directly or 
indirectly to the United States; or 


(2) To cease exports of that 
merchandise to the United States, 
within 6 months after the date on which 
the proceeding is suspended. 

(b) Agreements eliminating injurious 
effect. (1) Generally. An investigation 
may be suspended at any time before a 
final determination upon acceptance of 
an agreement from a government of the 
country in which the subsidy practice 
exists, or from exporters accounting for 
substantially all of the imports of the 
merchandise which is the subject of the 
investigation, if it is determined: 

(1) extraordinary circumstances are 
present; and 

(ii) The agreement will eliminate 
completely the injurious effect of the 
exports to the United States of the 
merchandise which is the subject of the 
investigation. 

(2) Additional requirements. Except 
for the case of an agreement by a foreign 
government to restrict the volume of 
imports of merchandise into the United 
States which is the subject of the 
investigation, no agreement under 
paragraph (b) of this section may be 
accepted unless: 

(i) The suppression or undercutting of 
prices of like domestic products by 
imports of the merchandise will be 
prevented; and 

(ii) At least 85 percent of the net 
subsidy will be eliminated or offset with 
respect to each exporter subject to the 
agreement. 

(3) Quantitative restrictions 
agreements. An agreement to restrict the 
volume of imports of merchandise which 
is the subject of the investigation may 
be accepted only from the government 
of the country from which such 
merchandise is exported. 

(c) Definition of "Substantially All". 
For purposes of section 704 (b) and (c) of 
the Act, exporters who account for 
“substantially all" of the imports in 
question shall mean exporters who have 
accounted for no less than 85 percent by 
volume of the subject merchandise 
imported into the United States during 
the period of investigation, or such other 
recent, representative period determined 
appropriate. The number and identity of 
affected exporters shall be considered 
no less frequently than once annually in 
connection with the determination 
required under section 751 of the Act, 
and, if appropriate, additional or 
different exporters may be required to 
furnish assurances to ensure continued 
applicability of the assurance to the 
requisite percentage of the affected 
trade. 

(d) Definition of "Extraordinary 
Circumstances. "For purposes of Section 
704(c) of the Act, “extraordinary 
circumstances" shall mean 
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circumstances in which (1) suspension 
of the investigation will be more 
beneficial to the domestic industry than 
continuation of the investigation, and (2) 
the investigation is complex. For 
purposes of this section, "complex” shall 
mean there are a large number of 
alleged subsidy practices which are 
complicated, the issues raised are novel, 
or the number of exporters involved is 
large. 

(e) Monitoring of agreements. No 
agreement under section 704 of the Act 
shall be accepted unless effective 
monitoring of the agreement is 
practicable. In accepting assurances and 
in monitoring compliance therewith, the 
Secretary shall not be obliged to 
ascertain on a continuing basis the level 
of domestic prices of merchandise like 
that covered by the agreement. 

(f) Public Interest. No agreement 
under section 704 of the Act shall be 
accepted unless the agreement is 
determined to be in the public interest. 

(g) Exports not to increase during 
interim period. No agreement under 
section 704(b) of the Act shall be 
accepted unless that agreement provides 
an adequate means of ensuring that the 
quantity of the merchandise covered by 
that agreement and exported to the 
United States during the period provided 
for the elimination or offset of the 
subsidy or cessation of exports does not 
exceed the quantity of such 
merchandise exported to the United 
States during the most recent 
representative period determined to be 
appropriate to the case. In ordinary 
circumstances, the representative period 
shall refer either to the six months 
preceding the month in which the 
petition was filed or the comparable six- 
month period of a year earlier, 
whichever more accurately reflects the 
historical level of importation absent 
import surges. If deemed necessary and 
appropriate, an order excluding from 
entry, or withdrawal from warehouse, 
for consumption, any entries of the 
subject merchandise in excess of the 
quantity exported to the U.S. during the 
period determined to be representative 
may be issued by the Secretary. 

(h) Procedures for suspension of 
investigations. Prior to accepting any 
agreement under section 704: 

(1) The petitioner shall be notified and 
consulted with concerning the 
Secretary’s intention to suspend the 
investigation. A copy of the proposed 
agreement shall be furnished to the 
petitioner no less than 30 days prior to 
the proposed suspension of the 
investigation. Any such agreement shall 
contain the procedures to be followed to 
monitor compliance, and a statement of 
the computability of the agreement with 


the requirements of subsections (b) and 
(d) or (c) and (d) of section 704 of the 
Act; 

(2) All parties to the proceeding shall 
be notified of the proposed suspension 
not less than 30 days prior thereto; and 

(3) All parties to the proceeding and 
other government agencies which may 
have an interest in the effects of the 
agreement shall be afforded an 
opportunity to submit written comments 
and information for the record with 
respect to the proposed suspension. 

(1) Issuance of an Affirmative 
Preliminary Determination. Upon 
acceptance of an agreement to suspend 
an investigation, a "Notice of 
Suspension of Countervailing Duty 
Investigation" shall be published in the 
Federal Register, including a summary 
of the principal provisions of the 
agreement on the basis of which the 
investigation was suspended. Unless an 
Affirmative Preliminary Determination 
has already been issued, an 
"Affirmative Preliminary 
Determination" shall be published 
together with the notice suspending the 
investigation. 

(j) Suspension of liquidation . (1) 
Elimination of subsidy; complete offset 
of net subsidy or cessation of exports. If 
an agreement is accepted which 
provides for the elimination of a 
subsidy, complete offset of the net 
subsidy, or cessation of exports of the 
subsidized merchandise to the United 
States pursuant to section 704(b) of the 
Act, then, notwithstanding the issuance 
of an Affirmative Preliminary 
Determination, the liquidation of entries 
of merchandise covered by the 
agreement shall not be suspended. If 
liquidation has previously been 
suspended in the investigation, such 
suspension shall, without further 
comment or action, terminate on the 
date the notice is published and 
estimated countervailing duties shall be 
refunded, or other appropriate bonds or 
security shall be released. 

(2) Other suspension agreements . 
Agreements to suspend an investigation 
other than those described in paragraph 
(j)(l) of this section shall not affect the 
suspension of liquidation of entries of 
merchandise (except that the security 
required may be adjusted to reflect the 
effect of the agreement) until the 
Commission has completed its review of 
the suspension agreement, if such 
review is requested. If no request for 
review of suspension is received by the 
Commission within 20 days after the 
"Notice of Suspension of Countervailing 
Duty Investigation" is published, the 
suspension of liquidation shall, without 
further comment or action, terminate on 
the 21st day after such publication. 


(k) Commission review. Where the 
Commission, having undertaken a 
review of an agreement to suspend an 
investigation other than one described 
in paragraph (j)(l) of this section, makes 
a negative determination, the Secretary 
shall resume his investigation on the 
date of publication of such 
determination as if the affirmative 
preliminary determination under 

§ 355.28 had been made on that date. 
Where the Commission makes an 
affirmative determination in such a 
case, the Secretary shall continue the 
suspension of the investigation and 
terminate any suspension of liquidation 
which may then be in effect, and all 
estimated coutervailing duties shall be 
refunded and all appropriate bonds or 
other security shall be released. 

(l) Continuation of investigation. By 
filing a request with both the Secretary 
and, where the investigation involves 
merchandise from a country under the 
Agreement or duty-free merchandise, 
with the Commission on the same date, 
the foreign government of the country, 
the products of which are the subject of 
an agreement to suspend an 
investigation, or the petitioner or any 
other domestic interested party (within 
the meaning of subparagraph (C), (D), or 
(E) of section 771(9) of the Act), which is 
a party to the proceeding, may during 
the 20-day period following the date of 
publication of the notice of suspension, 
request a continuation of the 
investigation. Upon receiving such a 
request, the Secretary and Commission 
shall continue the investigation. If. as a 
result of such continued investigation, a 
Final Negative Determination is made or 
the Commission makes a negative injury 
determination, the investigation shall be 
terminated, without further comment or 
action, and notice thereof published in 
the Federal Register. If an Affirmative 
Final Determination is made and the 
Commission makes an affirmative injury 
determination, the suspension shall 
remain in effect in accordance with its 
terms. The provisions of paragraph (j) of 
this section regarding the suspension of 
liquidation of entries of merchandise 
covered by the agreement are 
unaffected by this subsection. 

§ 355.32 Violations of agreements. 

(a) In general. If it is determined that 
an agreement on the basis of which an 
investigation was suspended is being, or 
has been, violated, or no longer meets 
the requirements of subsections (b) and 
(d) or (c) and (d) of section 704 of the 
Act: 

(1) Liquidation of unliquidated entries 
of merchandise shall be suspended 
effective as of the later of the date 
which is 90 days before the date of 
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publication of the notice of suspension 
of liquidation, or the date on which the 
merchandise, the sale or export to the 
United States of which was in violation 
of the agreement, was first entered, or 
withdrawn from warehouse, for 
consumption; 

(2) If the investigation was not 
completed, the investigation shall be 
resumed as if an Affirmative 
Preliminary Determination was made on 
the day on which the investigation is 
resumed; 

(3) If the investigation was completed, 
a Countervailing Duty Order shall be 
issued, effective with respect to entries 
the liquidation of which was suspended 
upon the determination that the 
agreement had been violated; and 

(4) The petitioner, interested parties 
who are or were party to the 
proceedings, and the Commission shall 
be notified and notice of the 
determination shall be published in the 
Federal Register, including a summary 
of the reasons therefor. 

(b) Notice of possible breach. If there 
is reason to believe that an agreement 
no longer meets the requirements of the 
Act or that an agreement is being 
breached, and the breach involves a 
violation of the agreement other than 
that described in paragraph (c), each 
party to the agreement shall be notified 
at the earliest moment, so that 
alternative or amended agreements may 
be considered before the agreement is 
deemed violated. 

(c) Intentional violations. The 
intentional violation of any agreement 
entered into under section 734 of the Act 
shall subject any person who is party to 
the agreement and is determined to have 
intentionally violated it to the same 
penalties as for a fraudulent violation of 
section 592 of the Act (19 U.S.C. 1592). 
The procedural requirements of section 
592 shall be applicable to any action to 
collect penalties. 

§ 355.33 Final determinations. 

(a) In general. Within 75 days after 
the date of a Preliminary Determination, 
a Final Determination shall be made 
whether a subsidy is being provided 
with respect to the merchandise subject 
to the investigation. 

(b) Critical circumstances. If critical 
circumstances have been alleged and an 
Affirmative Final Determination 
reached, then it shall include a finding of 
whether the subsidy is inconsistent with 
the Agreement, and whether there have 
been massive imports of the class or 
kind of merchandise involved over a 
relatively short period. 

(c) Disclosure of information. 

Promptly after making the Preliminary 
Determination, there shall be disclosed 


to each interested party then a party to 
the proceedings who requests such 
disclosure, all non-confidential 
information and, if made available 
under § 355.20, confidential information, 
on the basis of which the preliminary 
determination was made. 

(d) Opportunity of parties to present 
views. Prior to the Final Determination, 
an opportunity shall be provided for all 
parties to be heard orally in person or 
by counsel before a designated official 
pursuant to § 355.35. Written views will 
be received from any person at any 
time, provided that, unless the Secretary 
or the officer presiding at the hearing 
otherwise provides for good cause, 
consideration of written views may be 
declined if received more than 10 days 
after the transcript of any hearing is 
available to the public or less than 30 
days before the Final Determination is 
due, whichever is earlier. 

(e) Notice of Determination. Notice of 
the Final Determination, the parties 
affected and the estimated net subsidy, 
if any, shall be published in the Federal 
Register. Copies of the determination 
shall be mailed or otherwise delevered 
to all parties to the proceeding and the 
Commission. 

(f) Contents of Final Determinations. 
The Final Determination shall include 
conclusions with regard to all facts and 
issues of law considered material to the 
Determination. If the Determination is 
affirmative, the amount of the net 
subsidy shall be estimated and stated, 
and the nature of the subsidy 
determined. If separate enterprises have 
received materially different benefits, 
such differences shall be estimated and 
stated. 

(g) Effect of Negative Final 
Determination. If the Final 
Determination is negative, the 
proceeding shall be terminated including 
any suspension of liquidation which 
may then be in effect, and all estimated 
countervailing duties refunded and all 
appropriate bonds or other security 
released. 

(h) Effect of Negative Final 
Determination by Commission. If the 
Final Determination by the Commission 
under section 735(b) of the Act is 
negative, the proceeding shall be 
terminated including any suspension of 
liquidation which may then be in effect, 
and all estimated countervailing duties 
refunded and all appropriate bonds or 
other security released. 

§ 355.34. Submission of information and 
written views. 

(a) Submission of information and 
written views. Except in situations 
where it would be manifestly unjust, any 
information or written views submitted 


in connection with a proceeding shall be 
considered only if received within the 
time established by these regulations or 
specific instructions applicable to such 
submission; any information or written 
views received after such time shall not 
be considered in the proceeding. Any 
written views intended to be considered 
in connection with a proceeding shall be 
submitted on letter-size paper, double 
spaced, in at least 10 copies, to the 
Secretary, Attention: Assistant 
Secretary for Trade Administration, 
Room 3850, Department of Commerce. 
Washington, D.C. 20230. Except when 
the Secretary determines it will be 
unduly burdensome to the party to the 
proceeding, in which case the Secretary 
shall effect the service, a copy shall also 
be served at the same time, by mail or 
personal service, on counsel for each 
party to the proceeding as of the date of 
such filing, or if not represented by 
counsel, then the person designated for 
such purpose by the party. A certificate 
of such service shall accompany any 
such filing. 

(b) Designation of agent. Every party 
to the proceeding shall designate a 
person to receive service of all papers 
filed in a proceeding. A list of such 
designated agents shall be made 
available by the Secretary. 

$ 355.35 Hearings. 

During the course of an investigation, 
normally within 30 days after the 
Preliminary Determination is published, 
a hearing shall be held, upon the request 
of any party to the proceeding, to 
provide interested persons an 
opportunity to present views orally. 
Such hearing shall be conducted before 
a designated official. A verbatim record 
shall be transcribed and copies of the 
transcript made available to the public. 
The hearing shall not be subject to the 
Administrative Procedure Act, and shall 
not involve the examination or cross 
examination of witnesses under oath. At 
the discretion of the officer conducting 
the hearing, persons not parties to the 
proceeding, including officials of other 
agencies or departments of the United 
States Government, may present views. 
If not included in the notice of the 
preliminary determination, notice of 
such a hearing shall be published in the 
Federal Register. All requests for 
hearings shall be accompanied by a 
statement outlining the issues which the 
person wishes to discuss. Reasonable 
notice of the hearing will be given to all 
parties to the proceeding. One week 
prior to such a hearing, pre-hearing 
briefs shall be submitted to the 
Secretary and exchanged among parties 
to the proceeding. Persons will be 
restricted, in their oral presentations, to 
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issues raised in this pre-hearing brief. 
Any person not submitting such a brief 
ordinarily will be restricted to rebuttal 
of points made by other persons. 
Ordinarily, the presiding officer at a 
hearing will provide an opportunity for 
the submission of post-hearing briefs, 
within the time limits prescribed at the 
hearing. The Secretary may at any time 
invite any person to supply him with 
information or argument. 

§ 355.36 Countervailing duty order. 

Within seven days of notification by 
the Commission that it has made an 
affirmative determination on the issue of 
injury, except for an affirmative 
determination of injury made pursuant 
to a request that the investigation be 
continued under section 704(g) of the 
Act. or simultaneously with the 
publication of a final affirmative 
determination in an investigation 
involving dutiable merchandise from a 
non-agreement country, a 
Countervailing Duty Order shall be 
published that: 

(a) Directs customs officers to assess 
a coutervailing duty on the merchandise 
found to be benefitting from a subsidy, 
equal to the amount of the net subsidy 
determined or estimated to exist, such 
assessment to be made within 6 months 
after the date on which the Secretary 
has received satisfactory information 
upon which such assessment may be 
based, but in no event later than 12 
months after the end of the exporter's 
annual accounting period within which 
the merchandise is entered, or 
withdrawn from warehouse, for 
consumption: 

(b) Includes a description of the class 
or kind of merchandise to which it 
applies, in such detail a9 is deemed 
necessary; 

(c) Pending liquidation of entries of 
the merchandise, requires the deposit of 
estimated countervailing duties in an 
amount equal to the amount of the net 
subsidy found to exist, at the same time 
as estimated normal customs duties on 
that merchandise are deposited; and 

(d) Includes information concerning 
“critical circumstances,*’ if found to 
exist. 

§ 355.37 Differences in determined and 
estimated countervailing duties. 

If the amount of the estimated 
countervailing duty deposited pursuant 
to a Preliminary Affirmative 
Determination is different from the 
amount of the countervailing duty to be 
assessed pursuant to a Countervailing 
Duty Order, the difference with respect 
to merchandise entered, or withdrawn 
from warehouse, for consumption before 
publication of notice of the 


Commission's affirmative final 
determination or, in those investigations 
involving dutiable merchandise from 
non-agreement countries, the Secretary’s 
final determination shall be: 

(a) Disregarded, to the extent that the 
estimated duty is less than the duty 
determined to be assessable under the 
Order; or 

(b) Refunded, to the extent that 
estimated duties collected were more 
than the duty determined to be 
assessable under the Order. 

§ 355.38 Effect on firms not benefitting 
from subsidy. 

Any firm which does not benefit from 
a subsidy alleged or found to have been 
granted to other firms producing or 
exporting the merchandise subject to the 
investigation shall, on timely application 
therefor, be excluded from a 
Countervailing Duty Order. An 
application shall be considered timely if 
made within 30 days after publication of 
a "Notice of Initiation of Countervailing 
Duty Investigation." The name of any 
such firm which is determined to have 
satisfied the requirements for exclusion 
will be published in the Federal 
Register. 

§ 355.39 Verification of information; Use 
of best information available. 

(a) Information upon which a Final 
Determination is based shall be verified. 
The methods and procedures used to 
verify information in a particular case 
shall be published in the Federal 
Register in the "Notice of Affirmative 
Final Countervailing Duty 
Determination," or "Notice of Negative 
Final Countervailing Duty 
Determination,'* as appropriate. 

(b) Whenever information cannot be 
satisfactorily verified, or is not 
submitted in timely fashion or in the 
form required, the submitter of the 
information will be notified and the 
affected determination will be made on 
the basis of the best information then 
otherwise available, which may include 
the information submitted in support of 
the petition. An opportunity to correct 
inadequate submissions will be 
provided if the corrected submission is 
received in time to permit proper 
analysis and verification of the 
information concerned; otherwise no 
corrected submission will be taken into 
account. Where a party to the 
proceeding unreasonably refuses to 
provide requested information, that fact 
may be taken into account in 
determining what is the best available 
information. 

(c) In verifying information under this 
section, access to files, records and 
personnel with relevant information 


may be requested by appropriate 
officers of the Secretary as a part of the 
verification process. In addition to 
information relating to alleged subsidies, 
information as to sales (including 
customers) and prices thereof on sales 
to the United States during the period of 
investigation by foreign manufacturers, 
producers or exporters shall be 
requested. Failure to permit such access 
may prevent satisfactory verification 
and require the application of paragraph 

(b). 

(d) All responses to requests for 
information must be in English and in 
the form requested unless such 
requirement is waived. Failure to supply 
information in the form requested may 
require the application of paragraph (b). 

(e) Responses to all questionnaires 
directed to foreign parties shall be 
forwarded by airmail or faster means 
simultaneously to the Secretary and to 
the U.S. Embassy in the country in 
question and shall be deemed timely 
received if received at either office 
within the time required by any specific 
request, order or regulation. 

§ 355.40 Interest on certain overpayments 
and underpayments. 

Interest shall be payable, at the rate in 
effect under section 6621 of the Internal 
Revenue Code of 1954 on the date on 
which the rate or amount of duty is 
finally payable, or 8 percent, whichever 
is higher, on overpayments and 
underpayments of amounts deposited on 
merchandise entered, or withdrawn 
from warehouse, for consumption on or 
after the date on which notice of an 
affirmative determination by the 
Commission with respect to that 
merchandise is published. 

§355.41 Administrative Review of 
Determinations. 

(a) In general. At least once during 
each 12-month period beginning on the 
anniversary of the date a Countervailing 
Duty Order or notice of the suspension 
of an investigation i9 published, the 
amount of any net subsidy or the status 
of, and compliance with, any agreement 
by reason of which an investigation was 
suspended, shall be redetermined. 

(b) Changed circumstances. (1) 
Whenever the Secretary receives 
information concerning, or a request for 
the review of a Countervailing Duty 
Order or an agreement on the basis of 
which an investigation was suspended 
which shows changed circumstances 
sufficient to warrant review of such 
Order or agreement, he shall, before 
conducting such review, publish a 
"Notice of Intention to Review 
Suspension Agreement or "Notice of 
Intention to Review Countervailing Duty 
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Order” in the Federal Register. Such 
Notice shall indicate the merchandise 
concerned and any changed 
circumstances or other significant issues 
then known which will be considered 
during the review. 

(2) In the absence of good cause 
shown, no review based on allegations 
of changed circumstances shall be 
conducted within 24 months after the 
date of an Affirmative Final 
Determination or a determination to 
suspend an investigation. 

(c) Procedures . Written views on 
proposed revisions of a Countervailing 
Duty Order, including new facts for 
examination, will be accepted at any 
time, but unless changed circumstances 
are alleged, normally will not be 
processed sooner than 90 days before 
such redetermination is due for 
publication. Questionnaires requesting 
current relevant data will normally be 
sent 85 days before such date, 
requesting reply within 30 days of 
receipt. 

(d) Disclosure and hearings. A 
disclosure may be made, generally 
about 30 days prior to the date the 
redetermination is due for publication, 
on request by parties then party to the 
proceeding, to such interested parties of 
all non-confidential information and. 
where appropriate, pursuant to a 
protective order, confidential 
information, on the basis of which the 
redetermination will be made. Written 
views may be presented, and an 
opportunity to present oral views may 
be requested, by any party to whom 
disclosure was made. After providing an 
opportunity for comment by interested 
parties on the proposed determination, a 
revised Countervailing Duty Order, 
including any revised bases for the 
assessment of duties on the 
merchandise, shall be published in the 
Federal Register. 

§ 355.42 Revocation of Countervailing 
Duty Order and termination of suspended 
investigation. 

(a) In general. Whenever the 
Secretary determines that a subsidy 
within the meaning of section 771(5) of 
the Act is no longer being bestowed 
upon the manufacture, production or 
exportation of merchandise which is the 
subject of a Countervailing Duty Order 
and is satisfied that there is no 
likelihood of resumption of the subsidy, 
he may act to revoke or terminate, in 
whole or in part, such order or 
suspended investigation. Ordinarily, 
consideration of such revocation or 
termination will be made only 
subsequent to a review as described in 
§ 355.41. 


(b) Application to revoke or 
terminate. An application for the 
revocation of any Order or the 
termination of a suspended 
investigation, premised upon the lack of 
a legal basis for the imposition of 
countervailing duties, may be submitted 
in writing by an interested party to the 
Secretary together with detailed 
information demonstrating that the 
imported merchandise no longer 
benefits from a net subsidy. Ordinarily, 
such an application will be considered 
only if the production, manufacture, or 
exportation of the merchandise has been 
without benefit of a net subsidy for at 
least a two-year period following the 
date of publication in the Federal 
Register of a Countervailing Duty Order 
or notice of suspension of investigation; 
provided\ however , that where a firm 
can demonstrate that neither the 
production nor exportation of the 
merchandise had benefitted from a net 
subsidy during the period of or 
immediately prior to the investigation 
(but the firm did not file a timely 
application for exclusion under 

§ 355.38), the two-year period shall 
begin on the date of the preliminary 
determination regardless of whether 
that determination was affirmative or 
negative. 

(c) Revocation or termination by the 
Secretary. The Secretary may on his 
own initiative revoke an Order or ^ 
terminate a suspended investigation 
after three years if he is satisfied that (1) 
there is no likelihood of resumption of 
imports of the merchandise to the 
United States, the production, 
manufacture or export of which 
benefitted from a net subsidy, or (2) the 
subsidy itself, has been eliminated or (3) 
other changed circumstances which 
exist warrant a revocation of an Order 
or the termination of a suspended 
investigation. 

(d) Revocation or termination based 
upon injury reconsideration. [Reserved). 

(e) Notice of revocation or 
termination. If it appears to the 
Secretary from his review under section 
751 of the Act and an application filed 
pursuant to paragraph (a) of this section 
(or from his own determination under 
paragraph (b) of this section) that a 
revocation or termination may be 
appropriate, he will publish a “Notice of 
Tentative Determination to Revoke or 
Terminate.” Before the Secretary may 
tentatively revoke an Order or terminate 
a suspended investigation pursuant to 
paragraph (a) of this section the parties 
who are subject to the revocation or the 
termination must agree in writing to an 
immediate suspension of liquidation and 
reinstatement of the Order or 


continuation of the investigation, as 
appropriate, if circumstances develop 
which indicate that the merchandise 
thereafter imported into the United 
States is benefitting from a net subsidy 
on its manufacture, production or 
exportation. Opportunity for interested 
parties to present views with respect to 
the tentative revocation will be 
provided. 

(f) Final determination. As soon as 
possible after publication of a “Notice of 
Tentative Determination to Revoke or 
Terminate” the Secretary will determine 
whether final revocation or termination 
is warranted. In cases where an 
application for a revocation or 
termination is based on the absence of a 
net subsidy with respect to the imported 
merchandise and the dispositive date for 
establishing a two-year period of no net 
subsidy is the date of publication of the 
Order, the Secretary may determine that 
a final revocation or termination is 
warranted only if the firm involved 
provides information showing no receipt 
of a net subsidy with respect to the 
subject merchandise up to the date of 
publication of the “Notice of Tentative 
Determination to Revoke or Terminate.” 
Ordinarily, a revocation or termination 
will be effective with respect to all 
merchandise, which is the subject of the 
revocation or termination, entered, or 
withdrawn from warehouse, for 
consumption on or after the date on 
which the “Notice of Tentative 
Determination to Revoke or Terminate” 
is published in the Federal Register. The 
liquidation of all merchandise which is 
the subject of a tentative revocation or 
termination and which is entered, or 
withdrawn from warehouse, for 
consumption on or after the date of 
publication or the “Notice of Tentative 
Determination to Revoke or Terminate,” 
will be ordered suspended pending the 
final determination on revocation or 
termination. 

§ 355.43 Subsidy practices discovered 
during an investigation. 

If, during an investigation, a practice 
is discovered which appears to be a 
subsidy with respect to the merchandise 
under investigation, which practice was 
not included in the allegations in the 
petition, that practice shall be included 
in the scope of the investigation if the 
Secretary determines it is practicable in 
light of the time limits applicable to such 
investigation. If not practicable, the 
Secretary shall either (a) allow the 
petitioner to withdraw the petition and 
resubmit it including any newly 
discovered subsidy practice or (b) 
initiate a separate investigation of the 
newly discovered subsidy practice. In 
all cases, the parties to the proceeding 
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shall be notified of any practice 
discovered and whether it will be 
included in the investigation. Failure to 
include any practice so discovered in a 
pending investigation is without 
prejudice to its consideration pursuant 
to § 355.41. 

§ 355.44 Library of Foreign Subsidy 
Practices and Countervailing Measures. 

(a) The Secretary shall establish a 
library of information relating to foreign 
subsidy practices and countervailing 
measures. Copies of material in the 
library shall be made available to the 
public upon payment of the costs of 
preparing such copies. The fees charged 
for providing copies shall be the same as 
for providing copies pursuant to 
requests made under the Freedom of 
Information Act (5 U.S.C. 552) (see 15 
CFR 4.9). 

(b) Information on subsidy practices 
which are the subject of an investigation 
or are discovered during an 
investigation with respect to 
merchandise not the subject of the 
investigation (other than confidential 
information) shall be transferred to the 
library. 

Annex 1.—Administrative and Interpretative 
Guidelines for Determination and Calculation 
of Subsidies 

1. The physical incorporation test: The non- 


excessive rebate or remission of indirect 
taxes (sales, value-added, and consumption 
taxes) is not regarded as a subsidy. However, 
when a system of indirect taxation operates 
in such a manner that the full amount of the 
tax is not directly assessed on the product in 
question, at a time when it is in substantially 
the condition in which it would be exported, 
the physical incorporation test is applied. 
Under that test, the rebate or remission of 
fiscal charges on items physically 
incorporated in the exported product is not 
considered a subsidy. Rebated taxes on 
services, catalysts and other items (e.g. 
energy) not incorporated in the product (or 
necessary waste), however, directly related 
to the production and exportation of the 
merchandise, would be treated as an 
excessive rebate and, therefore, a subsidy. 

2. Export payments as an estimate of 
indirect taxes paid: Generally the payment to 
an exporter, of a lump sum calculated and 
identified as a non-excessive rebate of the 
indirect tax incidence on the exported 
product, and its components, will not be 
treated as a subsidy if the government has 
reasonably calculated and documented the 
actual tax experience of the product under 
investigation. 

3. Drawback of duties: The drawback, 
rebate or remission of Customs duties not in 
excess of the actual duties due or paid, on 
imported items physically incorporated in the 
final product is not regarded as a subsidy. 
The drawback remission or drawback of 
duties on imported capital goods or other 
items involved in the production but not 


physically incorporated in the exported 
merchandise would be counteravailable. 

4. Income and social security taxes: The 
rebate of or reduction in the amount of direct 
taxes imposed on an exported product is 
generally regarded as a subsidy. Similarly, 
special (industry specific) income tax 
provisions which apply irrespective of export 
performance may constitute a subsidy to the 
extent that the provisions deviate from the 
normal tax provisions of the country in 
question. For purposes of assessing a 
countervailing duty, the savings derived from 
this benefit ordinarily would be allocated 
over the recipient company’s production of 
the merchandise during the most recent 
business year. 

5. Effect of inflation or devaluation on the 
value of the net subsidy: The value of a 
subsidy may be diminished in certain 
circumstances because of delayed payment 
during a period of inflation or currency 
devaluation. Allowance for the reduction in 
value of the subsidy will be made only where 
the Government of the exporting country 
specifically provides by decree or regulation 
that the payment of the subsidy amount be 
delayed. 

Administrative delays in payment are not 
regarded as “mandated” within the meaning 
of section 771(0)(B) of the Act. The loss of 
value is calculated on the basis of the 
potential interest earned in the country of 
exportation during the period of delayed 
payment. 

Annex II.—Countries Which Have 
Signed the Agreement (Reserved) 


Annex 111 .—Countervailing Duty Orders Currently in Effect 


Country 


Commodity 


Treasury Action 

decision 


Argentina... 
Australia. 


Textile mill products end men’s and boys’ apparel 

Norvubber footwear...—--- 

Sugar content of certain articles___ 


Butter 


Austria____ Cheese_ 

Belgium—______Dairy products. 


Canned hams and canned shoulders._ 


Brazil....-—__._.... Footwear, non-rubber__ 

Leather handbags______ 

Certain castor oil products........——.. 

Yam..—..... 

Scissors and shears.... 

Textile m«l products and men’s and boys’ apparel 


78-445 

Bounty declared—rate. 

79-18 

Bounty declared—rate. 

39541 

Declared rate 

49157 

New estimated rates. 

52923 

Contingent suspension of rates. 

54582 

New rates 

55716 

Certain articles exempted as to ship¬ 
ments exported on or after July 
19. 1962 

74-133 

New rate 

75-54 

New rate 

76-167 

New rate 

42937 

Bounties declared—rates. 

43067 

New rates 

48551 

New estimated rate 

76-10 

Bounty declared—rate 

76-11 

imposition of countervailing duties 
warveo 

75-113 

Bounty declared—rate. 

75-114 

imposition of countervailing duties 
waived 

75-300 

Bounty declared—rate 

75-301 

imposition of countervailing duties 
waived 

74-233 

Bounty declared—rate. 

76-3 

Bounty declared—rate 

76-80 

Bounty declared—rate. 

77-87 

Bounty declared—rate. 

77-64 

Bounty declared—rate. 

78-446 

Bounty declared—rate. 
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Annex III.— Countervailing Duty Orders Currently in Effect —Continued 



Country 

Commodity 

Treasury 

decision 

Action 

Canada 

-. Cheese. 93-94 score horn whole milk. Cheddar, including “washed curd." types. 

50093 

Bounties declared—rates. 



88-147 

Discontinued as to cheese manufac 


Cheese. 93-94 score, blue-vein, of Roquefort type------ 53182 

68-147 

X-radtal steel belted tores manufactured by Mchefan Tire Manufacturing Company of 73-10 

Canada. Ltd. 

74-237 

74- 254 

Glass beads........ .... -.-. 76-247 

Groundfish...—. 77-107 

Ground fish.........._.«.....~ 76-181 

Fish....—.. 79-07 

Optoc Liquid level sensing probee--- 79-09 

Colombia_ Leather handbags .. .—- -- 76-125 

Cbba_____Cordage____ _— - -- 53534 

54650 

47896 

Denmark_Butter._... 48734 

75- 113 

Dairy products...--—--- 75-114 


tured on or after Apr. 1. 1968. 
Bounties declared—rates. 
Discontinued as to cheese manufac 
tured on or after Apr. 1. 1968 
Bounty dedaned—rate. 


New estimated rate. 

Final rate declared. 

Bounty declared—rate. 

Bounty declared—rate 
Bounty declared—rate 
Bounty declared—rate 
Bounty declared—rate 
Bounty declared—rale 
Bounbes declared—rates. 

T.D. 53534 modified 
Bounties declared—rate. 
Discontinued as to direct shipments 
Bounty declared—rale. 

Imposition of countervailing duties 
waived 


Canned hams and canned shoulders. 


75-300 Bounty declared—rata 

75-301 Imposition of countervailing duties 

waived. 


Butter cookies.—......—- 

European Communities (consisting of France. Frozen boneless beef------ -— .. 

the United Kingdom. West Germany. Lux¬ 
embourg. Ireland, the Netherlands, Den¬ 
mark. Italy, and Belgium. 

Dextrmes and soluble or chemically treated starches derived from potato starch. 

Tomato products.......—.. 

Sugar__-.-... 

Finland____Cheese —-*— --.--— 


78-12 Bounty declared—rate. 
76-109 Bounty declared—rate 


80-2 Bounty declared—rale 

79-233 Bounty declared—rate. 

78-253 Bounty declared-rate 

76-173 Bounty declared—rate. 

76-174 Imposition of countervailing duties 


France 


Canned tomato paste__........ 

All merchandise except that not benefited by Decree 88-581 dated June 29, 1968, as 
amended by Decree 68-599 dated July 6. 1968. 


Barley-— 

Molasses. 

Dairy products. 


68-111 Bounty declared—rate 

66-192 Bounty declared—rale 

68-270 New rate 

69-41 Discontinued as to merchandise ex¬ 

ported from France on and after 
Feb. 1. 1969. 

71-117 Bounty declared—rate. 

71-118 Bounty declared—rate. 

75-113 Bounty declared—rate. 

75-114 Imposition of countervailing duties 
waived. 


Canned hams and canned shoulders 


Great Britain-----Spirits 


Sugar- 

Dairy products. 


75-300 Bounty declared—rate. 

75-301 Imposition of countervailing duties 

waived. 

34466 Bounties declared—rates. 

34752 Descriptions. 

34962 No bounty on rum. 

35089 Proof gallons. 

35510 Alcoholic perfumery 

35668 Orange bitters. 

47826-7 Quantity for computing duty 

52555 Bounty on plain spirits terminated 

55812 Modified as to certain spirits. 

49355 Bounties declared—rates 
50108 New rates. 

50127 New rates. 

75-113 Bounty declared—rate. 

75-114 Imposition of countervailing duties 

waived. 


Canned hams and canned shoulders. 


Qreoco..... Tomato products 

Ireland_Spirits_.... 

Dairy products. 


75-300 Bounty declared—rate 

75-301 Imposition of countervailing duties 

waived. 

72-88 Bounty declared—rate 

74-65 Declared-rates. 

47753 Bounties declared-rates 

47826-7 Quantity for computing duty 

75-113 Bounty declared—rate 

75-114 Imposition of countervailing (Mies 

waived 


Canned hams and canned shoulders 


75-300 Bounty declared—rate 

75-301 Imposition of countervailing duties 
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Annex III .—Countervailing Duty Orders Currently in Effect —Continued 


Country 


Commodity 


Treasury 

decision 


Action 


Galvanized fabricated structural steel units for the erection of electrical transmission 
towers. 


67-102 Bounties declared-rate. 


Canned tomatoes and canned tomato concentrates 


Steel welded wire mesh__ ___ __ ff t rrir - 

Ski*lifts and parts thereof.. 

Certain steel products._*.......... 

Compressors and parts thereof..... 

Refrigerators, freezers, other refrigerating equipment, and parts thereof. 

Die presses....„.... 

Dairy products_-.......... 


Canned hams and canned shoulders. 


Float glass manufactured by Societa Itaiiana Vetro, SpA and Fabbrica Pisana, S p.A_ 

Cap screws, in diameter and over, of iron or steel....«,.. 

Iron or steel chains and parts........... 

Footwear..._.......... 

Japan....... Certain fasteners—......... . 

Nuts, bolts, and capecrews_.._____.._«,_ 

Iron and steel chains and parts thereof.„....«.. 

Korea------ Bicycle tires and tubes_.......... 

Handbags ........«««««..... 

Luxemberg- x ....„„ Dairy products.......««.... 


Canned hams and canned shoulders. 


Mexico- — - - --Carbon steel and high strength sled plate. 

The Netherlands—„—_.—.. Dairy products.___ 


Canned hams and canned shoulders 


Cheese, other than Jarlsberg... 


Pakistan_ 

Republic of Korea 


Certain textile products. 
Footwear__ 


Spa* 1 ------ Bottled green olives.. 

Non-rubber footwear... 

Vitamin K__„__ 

Unwrought zinc___ 

Iron or steel chains and parts thereof 

AmpicHlin trihydrate- 

Amoxicillin tnhydrate.. 

Ferroalloys.-.. 

Oteoresms___-.. 

-----......- Cheese..*_«..._ 


Switzerland 


Rayon staple fiber...««««_«... 

Emmenthaler and Gruyere cheese 


TrHW<,n . Footwear. 

Handbags- 

Uruguay—----Leather wearing appard 

Leather Handbags. 


68-112 Bounty declared—rate. 

68-13 New rate. 

70-83 New rate. 

72-234 Discontinued as to canned tomatoes 
and canned tomato concentrates 
exported from Italy directly to the 
United Stales on and after July 
15. 1971; new rate as to canned 
tomatoes and canned tomato con¬ 
centrates exported from Italy to 
countries other than the United 
States and subsequently imported 
into the United States. 

68-149 Bounty declared—rate. 


68-288 

Bounty declared-rate. 


69-91 

New rate. 


69-113 

Bounties declared—rates. 


72-122 

Bounty declared—rate. 


73-85 

Bounty declared—rate. 


74-165 

Bounty declared—rates. 


75-113 

Bounty declared—rate. 


75-114 

Imposition of countervailing 
waived. 

duties 

75-300 

Bounty declared—rate. 


75-301 

Imposition of countervailing duties 
waived 

76-9 

Bounty declared—rate. 


76-225 

Bounty declared—rate. 


77-249 

Bounty declared—rate. 


79-07 

Bounty declared—rate. 


79-275 

Bounty declared—rate. 


79-158 

Bounty declared—rate. 


77-128 

Bounty declared—rate. 


78-295 

Bounty declared—rate. 


79-13 

Bounty declared—rate 


77-152 

Bounty declared—rata 


75-113 

Bounty declared—rates 


75-114 

Imposition of countervailing 
waived 

duties 

75-300 

Bounty declared—rate 


75-301 

Imposition of countervailing 
waived 

duties 

76-7 

Bounty declared—rate 


76-8 

Imposition of countervailing duties 
waived 

75-113 

Bounty declared—rate 


75-114 

Imposition of countervailing 
waived 

duties 

76-300 

Bounty declared—rate 


75-301 

Imposition of countervailing 
waived 

duties 

78-152 

Bounty declared—rate 


76-153 

Imposition of countervailing 
waived 

duties 

79-188 

Bounty declared—rale. 


76-13 

Bounty declared—rale 


76-14 

76-341 

76-342 

Imposition of countervailing 
waived 

duties 

74-234 

Bounty declared—rate. 


74-235 

Bounty declared—rate. 


76-321 

Bounty declared—rate. 


77-103 

Bounty declared—rate. 


76-20 

Bounty declared—rate. 


79-90 

Bounty declared—rate. 


79-211 

Bounty declared—rate. 


80-11 

Bounty declared—rate. 


79-71 

Bounty declared—rate. 


76-188 

Bounty declared—rate. 


76-189 

Imposition of countervailing 
waived. 

duties 

79-141 

Bounty declared—rate. 


76-5 

Bounty declared—rate. 


76-6 

Imposition of countervailing 
waived 

duties 

76-340 

76-343 

Bounty declared—rate. 


77-203 

Bounty declared—rate. 


76-154 

Bounty declared—rate. 


76-33 

Bounty declared—rate. 





























































































































4952 Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 







Annex ^.—Countervailing Duty Orders Currently in Effect —Continued 



Country 

Commodity 

Treasury 

decision 

Action 

Weal Germany ....... 

Textile mitl products and men's and boys* apparel. 

Nonrubber footwear. 

Dairy products.. IItII , niIV „ _ .... ...... 

78-444 

78-32 

75-113 

Bounty declared—rate 

Bounty declared—rate 

Bounty declared—rale. 

Imposition of countervailing duties 
waived 

Bounty declared—rate. 

Imposition of countervailing duties 
waived. 


Canned bams and canned shoulders. 

75-114 

75-300 

75-301 
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DEPARTMENT OF LABOR 

Office of Federal Contract Compliance 
Programs 

41 CFR Part 60-1 

Payment of Membership Fees and 
Other Expenses to Private 
Organizations 

AGENCY: Office of Federal Contract 
Compliance Programs, Labor. 
action: Proposed rule. 

summary: The Office of Federal 
Contract Compliance Programs is 
proposing a regulation which would 
prohibit Federal contractors from paying 
membership fees or other expenses for 
its employees to join or participate in 
private organizations which exclude 
persons on the basis of race, color, sex, 
religion or national origin, if 
membership in the organization can 
reasonably be expected to confer an 
employment advantage on the 
employees (for whom such fees or other 
expenses are paid) over similarly 
situated employees who are excluded 
from the organization. The proposal 
would establish a procedure through 
which the contractor conducts an 
analysis to determine whether an 
employment advantage exists, and 
would require contractors to cease 
payments to exclusionary organizations 
which confer such an advantage. The 
regulation would apply only to Federal 
contractors; it would have no 
application to the membership practices 
of private organizations. 

date: Comments must be received by 
March 24,1980. 

address: Send written comments to E. 

E. Mitchell, Director, Division of 
Program Policy, Office of Federal 
Contract Compliance Programs, U.S. 
Department of Labor, Washington D.C. 
20210. 

FOR FURTHER INFORMATION CONTACT: E. 

E. Mitchell, Office of Federal Contract 
Compliance Programs, U.S. Department 
of Labor, Washington, D.C. (202) 523- 
9426. 

SUPPLEMENTARY INFORMATION: The 

Office of Federal Contract Compliance 
Programs (OFCCP) administers three 
programs which prohibit employment 
discrimination by Federal contractors 
and subcontractors. Executive Order 
11246, as amended, prohibits 
employment discrimination based on 
race, color, religion, sex, and national 
origin; Section 503 of the Rehabilitation 
Act of 1973 prohibits handicapped- 
based discrimination; and Section 402 of 
the Vietnam Era Veterans' 

Readjustment Assistance Act of 1974 


prohibits discrimination based on 
veteran status. 

The proposal, however, would cover 
discrimination prohibited by the 
Executive Order only. The question of 
developing a regulation concerning 
membership fee payments arose in 
relation to OFCCP’s authority under the 
Executive Order, and encompassed the 
types of discrimination covered by the 
Order. In the meantime, OFCCP has 
undergone consolidation of its 
responsibilities for enforcement of the 
Order and Sections 503 and 402. In 
considering the proper scope of its 
proposal, OFCCP is therefore requesting 
comments on whether there is a need to 
expand the coverage of the proposal to 
those groups protected by Sections 503 
and 402. 

The proposed regulation is intended to 
address employment problems which 
beset employees and applicants for 
employment with Federal contractors 
when such employees or applicants are 
excluded from membership in a private 
organization in which contractor- 
sponsored membership is provided to 
similarly situated employees or 
applicants. The proposal would make it 
a violation of the Executive Order for a 
contractor to finance membership in a 
discriminatory organization if such 
membership would confer upon the 
member employee a business or 
profesional advantage over similarly 
situated employees who are excluded 
from membership in the organization. 
Such business or professional advantage 
constitutes a barrier to hiring, 
advancement, and other conditions of 
employment for those who, by virtue of 
their race, sex, religion or national 
origin, are excluded from contractor- 
sponsored membership in the 
discriminatory organization. The 
purpose of the proposed regulation is to 
prohibit contractors from paying 
membership fees for the employees to 
join exclusionary organizations which 
confer a business or professional 
advantage and thus erect a barrier to 
equal employment opportunities of 
excluded employees. 

OFCCP has no jurisdiction over the 
membership practices of private 
organizations, and does not seek any 
through this proposal. This proposed 
regulation would not prohibit 
contractors from making direct 
contributions unrelated to employment 
to charitable, service, or other private 
organizations. Neither does the 
proposed regulation prohibit employees 
from maintaining membership in any 
organization for which they elect to pay 
membership or other fees not 
reimbursed by the contractor. 


I. Background 

The question of contractor payment of 
membership fees and related expenses 
first arose in early 1976 during the 
course of compliance reviews conducted 
by the Department of the Treasury 
which, at that time, was the agency 
delegated responsibility under the 
Executive Order over financial 
institutions. The Treasury Department 
found a number of banks which were 
financing membership for executive 
employees in prestigious private clubs. 
Some of these private clubs maintained 
discriminatory membership practices, 
particularly on the basis of sex. Because 
women were typically excluded from 
membership, Treasury Department 
officials asked the Department of Labor 
whether the payment of fees by an 
employer for its employees to join 
private clubs which maintained 
discriminatory membership practices 
violated the Executive Order. In a legal 
opinion which subsequently was 
circulated on a fairly wide basis, the 
Department of Labor concluded that 
such practices did violate the Executive 
Order. 

As a result of the circulation of the 
opinion, the Department of Labor 
received a number of letters from 
organizations in which Government 
contractors subsidized memberships for 
their employees and which also 
restricted membership on the basis of 
race, color, religion, sex, or national 
origin. Most of these letters were 
opposed to the position taken by the 
Department of Labor in its opinion letter 
to the Department of Treasury, and 
some suggested that the opinion position 
violated the exemption for the 
employment practices of certain private 
membership clubs contained in Title VII 
of the Civil Rights Act of 1964, as 
amended, and the Civil Rights Act's 
public accommodations exemption for 
private clubs. Because these letters 
raised questions about the construction 
of sections of the Civil Rights Act over 
which it has no jurisdiction, the 
Department of Labor asked the 
Department of Justice to review the 
entire question of contractor payment of 
membership fees. 

The response from the Department of 
Justice, in December 1976, advised that 
none of the exemptions in either Title 
VII or the public accommodations law, 
or the Constitution, would bar OFCCP 
from prohibiting the payment of dues or 
other expenses by a contractor where 
such a remedy was needed to correct 
discrimination in regard to promotions, 
compensation or other aspects of 
employment. But while Justice affirmed 
that OFCCP had clear authority to 
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prohibit the payment of membership 
fees in such circumstances, it suggested 
that OFCCP's proposed opinion letter 
was overly broad. The Department of 
Labor sought additional clarification 
from Justice in July 1977. Justice 
reviewed the issues and, in the fall of 
1977, recommended to the Department 
that OFCCP should consider issuing a 
regulation establishing a rebuttable 
presumption that a contractor’s payment 
of fees or other expenses to an 
exclusionary organization constitutes a 
violation of the contractor's equal 
opportunity clause. In order to rebut 
such a presumption, the contractor 
would have to demonstrate that its fee 
and expense payment practices did not 
confer on member employees any 
business or professional advantage 
having a discriminatory impact upon 
hiring, promotion, commission bonuses, 
or other benefits or employment 
practices. 

As this exchange of correspondence 
recognized, it is a common practice 
among certain companies to pay for 
their employees' membership in private 
associations, organizations and clubs. 
The purposes for this practice vary. 

Some are directly related to the conduct 
of the business, where membership in an 
organization provides the employee with 
opportunities to make business contacts, 
to entertain clients or to participate in 
events which further the conduct of 
business. Some, on the other hand, 
merely have the effect of furthering 
public and community relations and 
allow the employer to act the role of the 
“good citizen” by sponsoring employees' 
activities in organizations which provide 
community service. And some combine 
both purposes. 

On July 13,1979, the Senate 
Committee on Banking, Housing, and 
Urban Affairs conducted hearings on the 
payment by banking industry employers 
of employee membership fees in private 
organizations. Representatives of 
various civil rights groups spoke of the 
barriers facing women and minorities in 
advancing to upper levels of 
employment because of the industry's 
use of discriminatory private clubs to 
conduct business. The banking 
regulatory agencies presented studies 
which indicated that numerous 
commercial and home loan banks pay 
membership fees and related expenses 
for their employees to participate in 
private organizations, some of which 
maintain discriminatory membership 
practices. The studies also revealed that 
very few of the financial institutions 
surveyed had written policies relating to 
the payment of fees to organizations 
which discriminate in membership 


practices. A study conducted by the 
Federal Deposit Insurance Corporation 
revealed, for example, that 419 banks (or 
60 percent of the 701 banks surveyed) 
regularly pay membership fees for 
participation by their employees in 
private organizations. Of the banks 
surveyed, 164 had established a policy 
of not paying fees to organizations with 
discriminatory policies. 

Department of Labor officials in their 
testimony discussed the history of the 
development of this issue as it relates to 
the contract compliance program and 
noted the complexity of the problems 
involved in implementing such a policy; 
discussed the barriers that 
discriminatory private organizations 
may place in the way of employment 
advancement of women, minorities, and 
other groups protected by the programs 
administered by OFCCP; and reiterated 
the Department’s position that 
employment discrimination arising from 
a contractor's payment of membership 
fees in discriminatory private 
organizations violates the Executive 
Order. 

On October 19,1979, the five 
constituent Federal financial regulatory 
agencies of the Federal Financial 
Institutions Examination Council 
(comprising the Board of Governors of 
the Federal Reserve System, the 
Comptroller of the Currency, the Federal 
Deposit Insurance Corporation, the 
Federal Home Loan Bank Board, and the 
National Credit Union Administration) 
published a policy to discourage 
financial institutions from paying 
membership fees to discriminatory clubs 
at which business is commonly 
conducted (see FR 60406). The policy 
also discourages payment of the costs of 
any business or social function 
conducted at such discriminatory clubs. 

II. Proposed Regulation 

The proposed regulation would make 
it a violation of Executive Order 11246 
for contractors to pay membership fees 
or other expenses to organizations 
which bar, restrict, or limit membership 
on the basis of race, color, sex, religion 
or national origin where such 
restrictions or limitations impact upon 
employees' promotional opportunities, 
status, compensation or other terms and 
conditions of employment. The proposal 
would establish a procedure through 
which the contractor would conduct an 
analysis of its membership fee payment 
policy to determine whether any 
employees were maintaining contractor- 
sponsored membership in a 
discriminatory organization which 
conferred a business or professional 
advantage having an adverse impact on 
excluded employees. 


Nothing in the proposal would 
prohibit contractors from paying 
membership fees to organizations which 
confer no business or professional 
advantage. Paragraph (b) of the 
proposed regulation contains an 
analysis composed of five steps 
designed to enable the contractor to 
determine whether its fee payment 
policy is non-discriminatory, which 
organizations to which it pays fees have 
discriminatory membership practices, ‘ 
which employees maintain employer- 
paid memberships in such 
discriminatory organizations, and 
whether these employees receive any 
business or professional advantage by 
virtue of their membership in such 
discriminatory organizations. The sixth 
step of the process would require the 
cessation of payments to any 
discriminatory organization which the 
contractor's analysis determines to be 
conferring a business or professional 
advantage. 

In developing the proposal, OFCCP 
has considered a number of factors 
concerning employer fee payment 
practices and aspects of implementing a 
policy to address these practices. The 
two sections below pose a number of 
questions upon which OFCCP is 
particularly interested in receiving 
comment in this regard. 

A. Questions of Practice 

In this area OFCCP seeks comments 
and information about contractors' 
practices in paying membership fees and 
related expenses and their motives 
behind such payments. 

1. Reasons for paying fees and 
expenses . What reasons do employers 
have for paying membership fees for 
employees who join various 
organizations, associations, and clubs? 
Making business contacts, entertaining 
company clients, a desire to associate 
the company with community affairs, 
providing fringe benefits to employees, 
and professional development of 
employees are presumably among the 
reasons. Do other reasons exist? How 
does the employer separate 
organizations for the purpose of 
determining to which organizations it 
will pay fees, how it will account for 
expenses, and how much it will pay? 

2. Advancement in employment . How 
important is participation in an 
organization to an employee's 
advancement? In order to be a factor in 
advancement, must participation be in 
an organization which has an explicit 
business purpose, or may participation 
in a community service organization 
also be a factor?>Does the importance of 
participation in a service organization 
increase when that organization is the 
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only one or one of the few in a 
community? 

3. Extent of participation. Membership 
in an organization does not necessarily 
confer upon the participant the same 
privileges enjoyed by other members. If 
an employee is eligible for a form of 
membership which does not provide for 
full use of the facilities and full 
participation, is that employee 
disadvantaged insofar as the use of that 
organization for business purposes is 
concerned? For example, would women 
associate members of a traditionally all¬ 
male athletic club be disadvantaged if 
their membership category permitted 
them use of only the club’s bar and 
restaurant and excluded them from the 
athletic facilities? 

In considering whether to expand the 
scope of the regulation to include 
discrimination on the basis of handicap, 
OFCCP would also like comments on 
how the accessibility of club facilities 
might affect the organization's approach 
to membership of the handicapped. Are 
there instances in which the 
inaccessibility of all of a club's facilities 
to handicapped members raises 
impediments to those members’ full 
enjoyment of membership privileges? 

4. Financial arrangements. What 
methods do employers use to pay for 
employee participation in organizations, 
and how are these accounted for in the 
employer’s records? Are methods used 
other than the direct payment to an 
organization by the employer or 
reimbursement in whole or in part to the 
employee? Which expenses are counted 
as business expenses, as fringe benefits 
to the employee, and as contributions 
for charity or community service? To 
what extent do employers purchase 
block memberships for the company, 
thereafter making participation 
available to employees? What effect 
does such a system have upon the 
policies and practices of the company, 
and how does the company determine 
which employees are eligible for the 
benefit of fee-paid membership? 

D. Questions of Policy 

1. Extent of coverage. Although the 
proposed rule would not cover private 
organizations, it could have an impact 
upon certain organizations through its 
requirement that contractors analyze 
their fee-payment practices and cease 
payment to discriminatory organizations 
which confer an employment advantage 
upon member employees, should OFCCP 
alter consideration of business or 
professional advantage so as to restrict 
the application of the rule? For example, 
if an organization has a purpose totally 
unrelated to any business or 
professional goal, should that fact be 


sufficient to establish the organization 
as one conferring no business or 
professional advantage? Or should 
OFCCP. in determining such an 
advantage, consider the actual functions 
of the organization, i.e., whether that 
organization functions to confer 
business or professional advantage upon 
its members? If OFCCP were to 
associate business or professional 
advantage with certain types of 
organizations, what organizational 
functions would be of the kind one 
would consider as conferring a business 
or professional advantage on 
participating employees? 

In considering types of organizations, 
how should OFCCP characterize an 
organization as being of a particular 
type? How, for example, would each of 
the following types of organizations be 
considered: 

Serviceclubs: 

Fraternities, sororities and social clubs; 

Civic organizations; 

Religious societies; 

Ethnic clubs and organizations serving 

particular national origins; and 
Organizations whose primary purpose is to 

improve the employment, economic, or 

social posture of minorities or women. 

2. Consideration of accounting 
practices. What consideration should 
OFCCP give to how a contractor 
accounts for the payments it makes for 
employee participation in an 
organization? If, for example, a 
contractor takes a tax deduction for 
such payments as business expenses, 
should the contractor be permitted to 
argue that no business advantage is 
conferred upon the employee 
participating in that organization? If so, 
on what grounds? 

3. Judging business or professional 
advantage. While it is clear that 
business or professional advantage 
accrues from the environment a club 
provides for entertaining clients, it might 
also accrue from the opportunities to 
make business or professional contacts. 
Are there other ways in which a 
business or professional advantage 
might accrue? For example, if the 
organization is a particularly prestigious 
one, might advantage accrue solely from 
belonging to an organization of prestige? 
Once a contractor has determined 
whether an organization to which it 
pay 9 fees and expenses provides no 
business or professional advantage, how 
can it demonstrate or verify that its 
determination is correct? 

4. Effects of the regulation upon 
employer policies. What effects might 
OFCCFs proposed regulation have upon 
contractor's policies of paying 
membership fees? Might contractors, as 
an example, simply cease payments to 


all organizations and instead 
supplement employee salaries for the 
purpose of covering fee payments? If so, 
how will such contractors establish the 
amounts to be paid to each eligible 
employee? How will they reconcile 
differences in salaries and fringe 
benefits that may result from payments 
to employees with the Executive Order’s 
requirement that compensation and 
other conditions of employment be 
made on a non-discriminatory basis? 
Comment is particularly sought from 
contractors in regard to this question. 

III. Regulatory Analysis 

It has been determined that this 
document does not contain a major 
proposal requiring the preparation of a 
regulatory analysis under Executive 
Order 12044, Improving Government 
Regulations (43 FR 12661), or the 
Department of Labor's guidelines for 
implementing the Executive Order. 

This document was prepared by 
OFCCP's Division of Program Policy 
under the direction and control of 
Weldon J. Rougeau, Director, Office of 
Federal Contract Compliance Programs. 
Staff from the Office of the Assistant 
Secretary for Employment Standards 
and the Office of the Solicitor provided 
assistance. 

Note.—The EEOC has not approved the 
proposed OFCCP regulations on payment of 
membership fees to private clubs and other 
private organizations under Executive Order 
12067 authorizing the Commission to 
coordinate civil rights policy, but has voted to 
permit publication because the Senate 
Housing, Banking and Urban Affairs 
Committee has requested the earliest 
possible publication. 

EEOC has reservations concerning § 60- 
1.11 which bars payment of membership fees 
to discriminating clubs unless the employer 
can show that there are no effects on the 
employment opportunities of employees who 
are excluded. The Commission invites 
comment on the alternative position which, 
under § 703(a)(1) of Title VII of the Civil 
Rights Act of 1964. as amended, would 
absolutely prohibit payment by employers of 
fees to such discriminating clubs. 

Accordingly, it is proposed to add a 
new §60-1.11 to Part 60-1, Title 41, Code 
of Federal Regulations, as set forth 
below. 

Dated: fanuary 17.1960. 

Ray Marshall, 

Secretary of Labor. 

Donald Elisburg, 

Assistant Secretary, Employment Standards. 

Weldon). Rougeau, 

Director, OFCCP. 

§ 60-1.11 Payment or reimbursement of 
membership fees and other expenses to 
private ckiba. 

(a) Discriminatory practice. Payment 
or reimbursement by contractors of 
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membership fees and other expenses for 
participation by their employees in a 
private club or organization which bars, 
restricts or limits its membership on the 
basis of race, color, sex. religion, or 
national origin constitutes a violation of 
Executive Order 11246 where such 
restrictions or limitations impact upon 
employees’ promotional opportunities, 
status, compensation or other terms and 
conditions of employment. 

(b) Responsibilities of contractors. In 
order to ensure that no employee suffers 
employment discrimination because of 
the contractor’s membership fee 
payment policy, each contractor having 
such a practice or policy shall conduct 
the following analysis. It shall be the 
responsibility of the contractor to 
demonstrate compliance with the 
procedures required in this section. The 
contractor shall: 

(1) Analyze its fee payment policy to 
ensure that its benefits are available to 
all similarly situated employees without 
regard to race, color, sex, religion, or 
national origin. 

(2) Determine which, if any, of the 
organization to which payments are 
made maintain membership policies 
which bar, restrict, or limit membership 
on the basis of race, color, sex, religion, 
or national origin. 

(3) Determine which employees in 
each job group or category maintain 
contractor-sponsored membership in 
private clubs or organizations which 
bar, restrict, or limit membership on the 
basis of race, color, sex, religion, or 
national origin. 

(4) Determine any direct or indirect 
benefits received by employees from 
their membership in such exclusionary 
clubs or organizations which serve to 
enhance their employment opportunities 
or which give to them an employment or 
professional advantage over employees 
who are excluded from such 
membership. 

(5) Compare the promotion rate, 
compensation, and other job benefits of 
employees who maintain contractor- 
sponsored membership in such 
exclusionary clubs or organizations with 
those of employees who are excluded 
from such clubs or organizations, and 
record the results. 

(6) Upon determining that there exists 
any employment or professional 
advantage, immediately cease the 
reimbursement or payment of 
membership fees for participation in the 
exclusionary club or organization. The 
requirement contained in this paragraph 
(b)(6) that a contractor cease payments 
does not apply if the contractor 
establishes that the membership of its 
employees in such clubs or organizations 


has no impact on their promotional 
opportunities, status, compensation or 
other terms and conditions of 
employment. 

The contractor may conduct a 
separate analysis for different chapters 
of an organization, and where it does so, 
may limit any necessary corrective 
action to the particular chapters which - 
observe discriminatory membership 
practices. In addition, the contractor 
may substitute any other procedures to 
carry out its responsibilities under this 
section, or to demonstrate that its fee 
payment practices do not result in 
proscribed employment discrimination. 

|FR Dor.. 80-2004 Filed 1-23-00: 8:45 om| 
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DEPARTMENT OF AGRICULTURE 
Food and Nutrition Service 
7 CFR Part 226 

Child Care Food Program 

agency: Food and Nutrition Service, 
USD A. 

action: Final rule. 

summary: This final rule implements the 
provisions of Pub. L. 95-627, the Child 
Nutrition Amendments of 1978, 
regarding the Child Care Food Program. 
Enacted on November 10.1978, the 
statute provides permanent 
authorization for the Program. The 
overall intent of the statute and these 
regulations is to facilitate increased 
particpation in the Program and to 
improve nutrition among children 
enrolled in day care. The Department 
expects the final rule to remove 
obstacles and provide inducements for 
participation, and at the same time 
ensure the quality and nutritional 
integrity of the Program. Provisions of 
the final regulations which will help to 
achieve these goals include a 
reorganization of the payment structures 
in the Program, alternative approval . 
procedures for day care centers, day 
care homes and outside school hours 
care centers and systematized Program 
assistance requirements for State 
agencies and sponsoring organizations. 
The Department anticipates that the 
new provisions embodied in these 
regulations will stimulate Program 
growth. This responds to a growing need 
nationwide among working parents for 
adequate child care services. 

EFFECTIVE DATE: Refer to § 226.29— 
Implementation. 

FOR FURTHER INFORMATION CONTACT: 

Jordan Benderly, Director, or Beverly 
Walstrom, Child Care and Summer 
Programs Division, Food and Nutrition 
Service, Washington, D.C. 20250, 202- 
447-6905. 

SUPPLEMENTARY INFORMATION: The 

Child Care Food Program is authorized 
by section 17 of the National School 
Lunch Act. Comprehensive final 
Program regulations were last published 
on June 25,1976 (41 FR 26179). Three 
amendments to those regulations have 
since been published to provide audit 
funds, delete the time limit for securing 
IRS tax-exempt status, and announce 
the opening of the Mountain Plains 
Regional Office. Pub. L. 95-627, enacted 
on November 10,1978, substantially 
revises the Program and authorizes it on 
a permanent basis. This statute 
prescribes several major 


nondiscretionary changes, such as 
mandatory advance payments, a new 
method of assigning reimbursement 
rates, separate food service and 
administration rates for sponsoring 
organizations of day care homes, 
establishment of institution appeal 
procedures, time frames for application 
approvals and payments of claims, and 
annual notification of Program 
availability to non-participating child 
care centers, outside-school-hours care 
centers, and day care homes. (The new 
statutory formula for State 
administrative expense funds is codified 
under Part 235 of this title.) 

On July 3,1979, proposed Child Care 
Food Program regulations were t 
published (44 FR 39078) to implement 
Pub. L. 95-627. These regulations 
incorporated not only the provisions of 
the law, but also recommendations 
based on three years of Program 
experience from various sources, 
including a public meeting held in 
January 1979, to solicit public comment. 
A comment period of 45 days was 
initially announced and subsequently 
extended to afford a total of 60 days for 
interested parties and organizations to 
submit criticisms, favorable opinions, 
and information to affect regulatory 
policies. The preamble to the proposed 
regulations actively encouraged public 
comment, identifying particular areas 
where the Department was especially 
eager to receive public input. The 
Department received 344 responses from 
all sectors of the child care community, 
including State agencies, advocacy 
groups, sponsoring organizations, child 
care centers, home day care providers, 
FNS Regional Offices, licensing 
authorities, and experts on nutrition. 

All responses were studied, and 
comments were summarized and 
cataloged according to the section of the 
regulations, to which they refer so that 
they could be systematically and readily 
considered during the development of 
final regulations. 

Comments on regulatory issues are 
presented where those issues are 
discussed in the preamble. In most 
instances, the Department did not 
discuss comments which recommended 
changes contrary to Pub. L. 95-627, or 
which were unaccompanied by 
justification and without discernible 
rationale. This preamble sets forth the 
basis and purpose behind significant 
changes from the July 3 proposed 
regulations. It can be generally assumed 
that those reasons given in the preamble 
to the proposed regulations for creating 
its provisions are still valid for those 
provisions which appear unchanged in 
the final rule. They are not, therefore, 


repeated or elaborated in this preamble 
except in instances where an 
appreciable number of comments 
disclose misunderstanding or request 
clarification. A thorough understanding 
qf the grounds for the final rule may 
require reference to the July 3 
publication (44 FR 39078). 

I. Definitions 

1. Classifications. Some commenters 
requested clarification of the definitions 
of ‘'institution", "sponsoring 
organization" and "child care facility", 
and the relationship among these 
entities. The apparent lack of clarity is 
probably attributable to several factors: 
(1) the first two terms are not employed 
in precisely the same manner as in the 
Program regulations of June 25,1976; (2) 
the terms were not always appropriately 
used in the text of the proposed rule; 
and (3) the adjective "independent" was 
occasionally attached to "institution", 
yielding a redundant construction. 

These definitions were intended to 
differentiate more clearly between 
institutions and sponsoring 
organizations. 

An institution is any organization 
which directly enters into a Program 
agreement with the State agency. A 
sponsoring organization is a type of 
institution which administers the 
Program at one or more day care homes, 
or two or more centers, or at one center 
which is organizationally distinct (i.e., 
has separate tax-exempt status) from 
the sponsoring organization, or any 
combination of centers or homes. An 
"independent center" is the other type of 
institution; it may he either a child care 
center or outside-school-hours care 
center. 

The term "child care facility" is 
reserved for centers or homes which 
participate in the Program under the 
auspices of a sponsoring organization 
and do not themselves enter into a 
Program agreement with the State 
agency. There are essentially two kinds 
of organizations in the program: 
institutions, which execute Program 
agreements with the State agency, and 
child care facilities, which do not. The 
term "family day care home" was 
shortened to "day care home" in order 
to avoid confusion between Program 
terminology and terminology in Federal 
Interagency Day Care Requirements 
(FIDCR). 

2. Income to the Program. Twelve 
commenters requested clarification of 
the definition of income to the Program. 
The Department believes the definition 
to be adequate, but acknowleges the 
advisability of further explanation. The 
definition focuses on funds actually 
"used" in an institution’s food service, 
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rather than on funds "designated for 
use" in the food service (as in the 
Program regulations of June 25,1976), 
since funds in the latter category may 
sometimes be legitimately diverted yo 
other expenses incurred in an 
institution's overall child care program, 
of which the CCFP is but a part. While 
the definition in the final rule 
encompasses all monies, other than 
Program payments, used in the food 
service, institutions are advised to 
report as income on their claims for 
reimbursement only funds used for food 
service costs which are claimed for 
reimbursement If, for example, an 
institution uses Head Start funds to pay 
a cook’s salary, but does not claim that 
salary for CCFP reimbursement then the 
Head Start funds so employed should 
not be reported as income to the CCFP. 

If. during the Fiscal year, it becomes 
necessary to pay food service bills with 
non-Program funds, institutions may 
wish to borrow the necessary funds 
from their other accounts, paying back 
such loans to the extent possible with 
CCFP reimbusement. Money lent rather 
than permanently transferred to the 
Program is not reported as income to the 
CCFP. At the end of the fiscal year, 
whatever loans remain outstanding after 
all CCFP reimbursement has been 
applied to Program costs become 
permanent cash transfers, and thus 
funds used in the Program. But they are 
not reported as income to the Program 
because they cover food service costs in 
excess of maximum Program earnings. 
When such loans are made to the 
Program, they should be clearly 
identified as loans in the institution's 
journal of accounts. 

3. Enrolled Children. Fifteen 
commenters requested that "enrolled 
children”, a term frequently used in the 
proposed rule, be defined. The 
Department accordingly defines enrolled 
children as those for whom the 
institution has on file a document signed 
by the parent or guardian indicating that 
the child is enrolled for child care under 
the auspices of the institution. Only 
meals served to enrolled children may 
be claimed for reimbursement. Daily 
meal count records document meals 
claimed under the Program. But 
documentation of enrollment in turn, is 
necessary to validate meal counts. 

Signed family size and income 
statements, of course, constitute 
acceptable documentation of 
enrollment. The families of children 
reported in the paid category in center 
programs need not submit family size 
and income statements; in their absence, 
other documentation of enrollment is 
needed. This rule does not require the 


collection of such data from families of 
children enrolled under the Program in 
day care homes. However, it does 
require that there be alternate 
documentation to support the home 
program enrollment figures. The 
Department believes that this definition 
will resolve many questions regarding 
whether certain meals can be claimed 
and improved Program accountability. 

4. Food Service Management 
Companies. The term "vendor” has been 
replaced by the term "food service 
management company” because the 
latter, which has gained wide 
acceptance through use in the Child 
Care and Summer Food Service 
Programs is, as some commenters have 
indicated, more immediately understood 
by the child care community. It also has 
the clear advantage of greater specificity 
than “vendor”. 

5. FIDCR. The definition of. and 
references to, FIDCR have been 
removed from the final rule because this 
set of child care standards is no longer 
applicable to the Program. A new set of 
standards, the CCFP child care 
standards, have been developed for the 
Program. 

II. Licensing/Approval 

1. Licensing, Child Care Standards 
Approval, registration . A number of 
commenters requested clarification of 
the meaning of "licensing”, “child care 
standards approval”, and “registration”. 
Some commenters asked why Pub. L 
95-627 and the proposed regulations 
specify that the child care eligibility 
requirement can be satisfied by 
licensure or approval, but not 
registration. Others have inquired why 
the oufreach mailing mandated by 
Section 226.7(f) includes registered non- 
participating centers and homes when 
these are not eligible to participate in 
the CCFP. A few commenters 
recommended that registration be 
accepted for the purpose of establishing 
eligibility. 

The Department understands 
licensing to mean the application of 
child care standards to a child care 
center, outside-school-hours care center, 
or day care home and the issuance of a 
document certifying compliance with 
these standards. State or local law 
establishes the standards and the scope 
of their applicability, and empowers the 
licensing authority to apply them and to 
grant licenses. Child care standards 
approval signifies the application of 
child care standards to a center or home 
by a State, Federal, or local agency to 
establish compliance, usually for the 
purposes of the program administered 
by the agency. The key similarity 
between licensing and approval is that 


both entail the application of child care 
standards and a compliance 
determination. The Department believes 
that these procedures are essential for 
the health and safety of children 
participating in the Program and 
therefore requires licensure or approval 
for child care centers, outside-school- 
hours care centers, and day care homes. 
Registration, as employed in Pub. L. 95- 
627 and this rule, signifies only the 
formal acknowledgement of the 
existence of a center or home, without 
the application of child care standards 
or any determination regarding 
compliance. Registration does not 
therefore, meet the child care eligibility 
requirement of the Program. The 
Department is aware that this term has 
different meanings in various States. For 
example, a State licensing authority 
restricted by law to licensure of child 
care centers only may certify the 
compliance of day care homes with 
appropriate standards, but refer to this 
procedure as registration because legal 
authority to license homes does not 
exist in the State. This procedure, 
although called “registration” by the 
licensing authority, corresponds to the 
Department’s conception of approval 
and therefore satisfies the Program child 
care eligibility requirement. State 
agencies are advised to compare the 
procedure employed with the definitions 
supplied in this preamble when 
determining the Program eligibility of a 
child care center, outside-school-hours 
care center, or day care home. Non¬ 
participating registered centers and 
homes are included in the outreach 
mailing mandated by Section 226.7(f) 
because the Department believes that 
information on Program benefits may 
provide an incentive for registered 
centers and homes to secure licensing or 
approval so that they can satisfy the 
Program child care eligibility 
requirement. 

2. CCFP Child Care Standards. In the 
preamble to the proposed rule, the 
Department expressed the intention to 
establish a modified set of child care 
standards based on Federal Interagency 
Day Care Requirements (FIDCR) as 
amended by Title XX of the Social 
Security Act. Standards under 
consideration for retention or 
modification in final regulations were 
listed. Comments on the appropriateness 
of these standards, with particular stress 
on their applicability to participating 
after school recreation programs, were 
solicited, as were comments on the child 
care standards proposed by the 
Department of Health, Education, and 
Welfare (DHEW) on June 15.1979. Only 
13 comments on the issue of child care 
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standards for the Program were 
received. These do not represent a 
concensus of opinion either on the 
general issue or any specific standard. 
For example, two commenters felt that 
Title XX FIDCR staff-child ratios are too 
stringent for outside-school-hours care 
centers, while two argued that the ratios 
for school-age children should be 
retained or made more stringent. 

Three commenters recommended that 
the Department adopt the standards 
proposed by DHEW, while one 
expressed strong opposition to this 
course of action. 

The Department has pursued its 
intent, as conveyed in the preamble to 
the proposed rule, to adapt Title XX 
FIDCR to the Program. All of the 
standards listed in the July 3 preamble 
(except “Educational Services,“ which 
are cited therein as being optional under 
Title XX FIDCR) have been incorporated 
with modifications into Section 226.7 
(d)(2) of the final rule as standards for 
child care centers and day care homes. 
The standards for outside-school-hours 
care centers which were published in 
the June 25,1976, Program regulations 
are retained in this final rule, except 
that child-staff ratios are stipulated 
herein. (The same ratios apply to child 
care centers.) Compliance with these 
standards entails the submission of 
current fire/safety and health/sanitation 
permits or certificates. The Department 
decided to retain the standards for 
outside-school-hours care centers so 
that outside-school-hours care centers 
would not be required to shift from these 
standards to CCFP child care standards 
with the possibility of an additional shift 
to DHEW standards at a later date. 
CCFP child care standards embody the 
Department’s intention to ensure the 
health and safety of children without 
imposing requirements that would either 
reduce present participation or retard 
Program expansion. The Department is 
committed to monitoring the 
implementation of these standards in 
order to determine the extent to which 
they are applied, their effectiveness in 
ensuring children's health and safety 
while in care, and their effects on 
presently participating and prospective 
day care homes, outside-school-hours 
care centers, and child care centers. The 
Department will give serious 
consideration to rescinding the CCFP 
child care standards in favor of DHEW 
standards for day care homes or one or 
both types of centers when the latter are 
issued as a final rule. The Department 
will consider adopting final DHEW 
standards because these standards have 
been under long and careful 
consideration by the Federal department 


with the greatest concentration of 
expertise in the area of child care, and 
because the DHEW standards are being 
developed with the aid of extensive 
input from the child care community. 

Independent centers, and sponsoring 
organizations on behalf of centers or 
homes under their jurisdiction, may 
choose to demonstrate compliance with 
CCFP child care standards or applicable 
State or local standards when licensing 
or approval is not available. 

Section 226.7(d)(4) establishes 
alternate approval procedures to be 
implemented in the backlog situation. If, 
one year after the State agency 
approves for Program participation a 
center or home to which it has granted 
alternate child care standards approval 
in the backlog situation, the licensing 
authority indicates that the center or 
home has failed to take action on 
completing licensing requirements, then 
the State agency must terminate the 
home or center’s Program participation. 
If, on the other hand, the center or home 
has initiated the necessary actions, but 
has not completed them within the one- 
year period, the State agency may 
renew standards approval. These 
provisions apply in instances when the 
licensing authority offers instructions on 
how the center or home may bring itself 
into compliance with licensing 
requirements and suspends final action 
on the application for licensure rather 
than denying it. If the licensing 
application is denied, § 226.7(d)(4) 
indicates that the State agency must 
terminate the center or home’s Program 
participation effective the date of the 
denial. 

3. Alternate Approval Procedures: 
Some commenters expressed 
displeasure with the proposed 
requirement that State agencies provide 
alternate approval to otherwise eligible 
child care centers, outside-school-hours 
care centers, and family day care homes 
where licensing is not available. 
However, because Pub. L. 95-627 
mandates that alternate approval be 
made accessible where regular licensing 
or approval is not available, the final 
rule retains the provision requiring State 
agencies to provide for alternate 
approval. To satisfy this requirement. 
State agencies may permit independent 
centers and sponsoring organizations on 
behalf of their facilities to self-certify 
compliance with applicable State, local 
or Child Care Food Program child care 
standards. 

4. Backlogs : One area of the proposed 
alternate approval provisions which 
was the subject of significant public 
comment was alternate approval in 
situations where licensing is not 
available on a timely basis due to the 


licensing authority’s administrative 
backlogs. Ten commenters questioned 
the legality of the State agency’s 
granting child care standards approval 
to a center or home for which State 
licensure is mandated by law as a 
prerequisite to operation. Were the State 
agency to grant such approval, it would 
be contravening, and encouraging the 
center or home to violate, State law. The 
Department has therefore provided, in 
Section 228.7(d)(4) of the final 
regulations, for an exemption from State 
agency alternate approval 
responsibilities in the backlog situation. 
FNS will exempt a State agency with 
respect to any type of child care entity 
(child care center, outside-school-hours 
care center, day care home) when State 
law mandates that entities of this type 
secure State licensure as a prerequisite 
to operation. If child care entities in 
States with such laws were to be 
granted alternate approval, the 
administering agencies would be dealing 
with child care entities that operate 
illegally. Such a situation would be 
untenable. A State agency seeking this 
exemption relative to a given type of 
child care entity must submit for FNS 
review and approval documentation 
from the chief State legal officer that the 
condition for exemption exists within 
the State. This exemption provision does 
not apply to the State agency’s 
responsibility to engage in alternate 
approval procedures relative to centers 
or homes for which licensing or 
approval is not legally available or is 
legally available but not required by 
State law. 

III. State Responsibilities 

1. State Plan of Child Care Food 
Program Operations. At the request of 
numerous commenters, the paragraphs 
of § 226.6 enumerating Program data 
requirements have been revised and 
reorganized for the purpose of 
clarification. Also in response to public 
comment, § 226.8(a) has been changed to 
include the signature of the chief State 
agency officer as a prerequisite to 
approval of the Plan. Commenters 
expressed the view that, since the 
regulations prescribe certain State 
agency procedures in great detail, a 
requirement that these procedures be 
included in the State Plan would result 
in an unnecessary verbatim repetition of 
regulations. The paragraphs of § 226.6 
dealing with food service equipment 
assistance, the institution appeal 
procedure, and start-up and advance 
payments therefore require that the 
State agency detail in its Plan only those 
portions of the regulatory procedures 
relative to which it may exercise 
discretion. In order to facilitate 
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preparation and clarity in the format of 
Plans, the requirements have been 
redesignated with a single series of 
arabic numbers. Finally, a number of 
commenters recommended that the final 
rule provide for a period of public 
comment on the Plan. While the 
Department encourages State agencies 
to provide for public input into their 
Plan development procedures, no public 
comment period has been mandated in 
this rule. Timeframes for Plan 
development and submission impose 
time constraints on State agencies 
which could become too severe if a 
formal comment period were mandated 
in regulations. 

2. Application approval. The proposed 
rule afforded State agencies two distinct 
options with regard to the processing of 
applications. First, the State agency 
could annually update applications 
rather than each year require 
resubmission of all materials required 
for initial Program approval. Benefits 
were to be derived from this process in 
that only information which had 
changed during the previous year would 
be required for updating an institution's 
application. In fact, itemization of 
information subject to change, such as 
has been incorporated into § 226.6(b), 
shows that little information need not be 
resubmitted annually. However, the 
option has been retained in the final rule 
for use by State agencies which may 
find it advantageous. Second, the 
proposed rule permitted State agencies 
to extend the annual process of 
renewing institutions' participation in 
the Program throughout the year. This 
practice would permit the State agency 
to evenly distribute application 
processing activity over the year rather 
than concentrating it in the period 
immediately preceding commencement 
of each fiscal year. The Department’s 
Office of General Counsel (OGC) has 
determined, however, that a Program 
agreement may not be effective during 
two fiscal years because Federal 
agencies may not obligate funds which 
have not been appropriated by the 
Congress. An agreement effective from 
May 1 , 1979. to April 30.1980, for 
example, would establish a commitment 
of funds for reimbursement for the 
period October 1,1979-April 30.1980, 
without a supporting Congressional 
appropriation. Funds not appropriated 
may not be committed; thus, each 
Program agreement must be annually 
renewed effective October 1. This 
requirement could increase the 
workload but’some State agencies may 
still find it advantageous because it 
permits distribution of the application 
processing workload. 


Fifteen commenters requested that the 
timeframes established for approval of 
applications be increased either by 
changing the number of days permitted 
or by changing "calendar days" to 
"working days." The former suggestion 
could not be implemented because Pub. 
L. 95-627 specifies the number of days to 
be allowed. The latter method could not 
be used because the Department’s OGC 
has interpreted Congressional intent to 
be that whenever the law stipulates 
"days," "calendar days" are intended. 
The Department had discretion in 
establishing some regulatory timeframes 
in other sections of the regulations. For 
purposes of clarification, all references 
in the final rule are either to "calendar 
days" or "working days." 

3. Commodity distribution. State 
agency procedures for implementing the 
commodity provisions of Public Law 95- 
627 have been clarified in the final rule 
(§ 226.7(g)). While some commenters 
argued that it is impractical to allow 
some institutions to receive commodities 
while others receive cash-in-lieu of 
commodities, the statute clearly 
provides for institution discretion on 
whether to receive commodities or cash 
"unless this proves impracticable due to 
the small number of institutions 
preferring donated commodities." 

June 1 has been specified as the date 
by which the State agency must submit 
to the State distributing agency a list of 
institutions which have elected to 
receive commodities with estimates of 
the average daily number of lunches and 
suppers to be served to children by each 
of these institutions. As stipulated in the 
proposed rule, the State agency may, 
under certain circumstances, request 
permission from FNS to provide cash in 
lieu of commodities to all institutions. 
Such requests must be submitted to FNS 
so as to allow sufficient time for 
deliberation and. if the request should 
be denied, for preparation and 
submission of the institutional 
commodity list to the State distributing 
agency by June 1. The final rule 
therefore requires that all State agency 
requests for cash in lieu of commodities 
for all institutions under the Program be 
submitted to FNS not later than May 1. 

4 . Institution appeal procedure. In 
response to comments, the scope of 
actions which may be appealed has 
been expanded to include a denial of an 
application submitted by a sponsoring 
organization on behalf of a child care 
facility and a termination of the 
participation of a facility. A number of 
commenters asserted that institutions 
determined "seriously deficient" by the 
State agency under the provisions of 

§ 226.7(c) should have the right to 


appeal. However, all findings of serious 
deficiency lead to one of two actions, 
denial of an application or termination 
of Program participation, both of which 
are appealable actions. An appeal of the 
finding of serious deficiency, which is 
based on precisely the same evidence as 
the denial or termination, would be 
redundant One commenter 
recommended that the State agency's 
notices of action and the time and place 
of personal appearance be posted by 
certified mail, return receipt requested. 
The Department has accepted this 
proposal and revised the final rule 
accordingly. Postal receipts constitute 
the only means for documenting (1) 
commencement of the 15-day period 
following receipt of the notice of action 
within which the institution must file its 
request for a review, and (2) the 10-day 
period between notification of a 
personal appearance and the date of the 
appearance. In response to the request 
of 9 commenters, this former period has 
been firmly set at 15 days. State 
agencies are required to acknowledge a 
request for review within 10 calendar 
days of receipt. The final rule also 
clarifies the distinction between a 
personal appearance before the review 
official, and submission of written 
documentation to the review official, 
both of which are included in the 
institution's right to appeal. Whatever 
written documentation the institution 
chooses to submit must be filed within 
30 days of the institution’s receipt of the 
notice of action so that the review 
official will be assured of sufficient time 
to consider such material prior to the 
date by which he must render his 
decision. The final rule also provides 
that institutions and facilities may 
continue to operate under the Program 
during an appeal of termination, unless 
the action was based on imminent 
danger to the health or welfare of 
children. State agencies should 
document every case where an 
institution or facility is terminated based 
on imminent danger to children. 

5. Program assistance. Fourteen 
commenters stated that the review 
requirements proposed in 5 226.7(k) 
either were adequate or should be 
increased. An equal number of 
commenters argued that these 
requirements, especially the percentage 
of child care facilities to be reviewed, 
place an undue burden on State 
agencies. Some asserted that the 
administrative review mandates, 
combined with other newly proposed 
provisions which increase State agency 
responsibilities, would entail costs in 
excess of funds generated by the State 
administrative expense (SAE) funding 


J 
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formula (Part 235 of this title). Available 
information and comments do not, in the 
Department’s judgment, support a 
reduction of the 33.3 percent of 
institutions, and 15 percent of the child 
care centers and outside-school-hours 
care centers under their jurisdiction, to 
be reviewed annually by the State 
agency. But the Department does believe 
that sufficient cause exists for reducing 
the percentage of day care homes under 
each sponsoring organization to be 
reviewed. Given the limitation on SAE 
funds available to State agencies, cost 
effectiveness becomes an especially 
crucial criterion in the evaluation of 
their management and administrative 
requirements. The unit cost benefits of 
reviewing a sponsored center or an 
institution far exceed those to be 
derived from a home review, with 
respect to both the number of children 
who will benefit from assistance 
provided by the State agency during a 
review and the State agency's 
responsibility to monitor Program 
compliance. A reduction in the 
percentage of homes to be reviewed 
would liberate State agency review 
resources for a more intensive 
concentration on institutions and 
centers, and thus, a more efficient and 
effective supervisory assistance effort. 
The Department also observes that 48 
percent of the homes participating in 
9tate agency-administered States are 
concentrated in only four States, upon 
which the proposed home review quota 
would have a disproportionate impact. 
The SAE formula takes into account the 
amount of reimbursement earned by 
institutions in the State, but not the 
number of feeding locations in the State. 
A home generates considerably less 
reimbursement, and proportionately less 
SAE funding, than a center. Yet, the 
resources consumed by a home review 
may approach those required for a 
center review. Accordingly, the 
Department has provided in the final 
rule that the State agency need review 
not more than 10 percent of the first 
1,000 day care homes and 5 percent of 
the homes in excess of 1,000 under each 
sponsoring organization reviewed. 

6. Child care standards compliance. A 
number of commenters opposed the 
requirement of § 226.7(mj that the State 
agency, when conducting administrative 
reviews of centers or homes to which it 
has not granted alternate approval, 
report observed violations of the 
applicable child care standards. 
Justifications presented for opposition to 
the requirement often indicate that it 
has been misunderstood. The State 
agency is required to review, as a part of 
the administrative review process, 


independent centers or child care 
facilities for child care standards 
compliance only when the center or 
facility is operating under alternate 
approval granted by the State agency. 
This provision does not, as has been 
supposed by some commenters, impose 
upon State agencies the responsibility to 
determine compliance with child care 
standards applied by other agencies or 
authorities. Rather, where licensing has 
been granted by the licensing authority, 
it requires only that they report to the 
appropriate authorities whatever 
standard violations they may observe 
during the course of administrative 
reviews. Such observation is incidental 
to, rather than a mandatory part of, the 
administrative review process. A State 
agency representative who counts 17 
children at the lunch service in a day 
care home, or notes blatantly unsanitary 
conditions in the kitchen of a child care 
center, for example, is required by the 
final rule to report accordingly to the 
appropriate licensing authority. The rule 
promulgates what the Department 
considers to be a necessary and 
reasonable administrative practice for 
the protection of children. 

7. Food service equipment assistance . 
The proposed rule mandated that each 
State agency establish an application 
deadline. This provision would ensure 
that all timely applications from eligible 
institutions have an equal opportunity 
for consideration. Commenters noted, 
however, that the need to grant 
assistance may arise both before the 
application due date and after the State 
agency has made awards exhausting its 
apportionment. At any time during the 
fiscal year, an institution may 
experience a sudden need for assistance 
without which it would be unable to 
continue its food service under the 
Program, for example, the irreparable 
breakdown of a stove. Section 228.25(g) 
provides for direct disbursement of 
assistance funds to food service 
equipment suppliers on behalf of an 
institution when all Program eligibility 
requirements have been met except 
licensing/approval, and all licensing/ 
approval requirements have been met 
except for food service equipment. 
(While several commenters opposed this 
provision, it appears in the statute and 
is therefore included in the final rule.) 
This option was afforded to the State 
agency as a means for facilitating 
Program expansion. State agencies may 
need access to assistance funds for this 
purpose at any time during the fiscal 
year. Therefore, § 226.25(h) of the final 
rule enables the State agency to place in 
reserve up to 10 percent of its food 
service equipment assistance 


apportionment for direct disbursement, 
emergency assistance awards, and 
awards to approved institutions which 
need equipment assistance to initiate 
Program operations. Reserved funds 
may be utilized for these purposes and 
may be taken out of reserve at any time 
to meet identified equipment needs of 
other institutions. 

8. Management evaluations. 
Comments from the General Accounting 
Office have indicated that followup on 
management evaluations of State 
agencies should be intensified so as to 
ensure that corrective actions are taken 
on a timely basis and that such actions 
are effective. Therefore, the Department 
has added to § 226.8(c) the requirement 
that the State agency submit to FNSRO 
a written plan for correcting serious 
deficiencies, including specific 
timeframes for accomplishing corrective 
actions and initiating followup efforts, 
within 60 calendar days of receipt of the 
management evaluation report. 

9. Unitization of meals provided by 
food service management companies. 
Ten commenters opposed § 226.7(h)(ll) 
of the proposed rule, which mandated 
that breakfasts, lunches, and suppers 
provided to outside-school-hours care 
centers by food service management 
companies be unitized, with or without 
milk. Comments indicated that bulk 
delivery may be more suitable for some 
Programs, and that it may facilitate the 
provision of hot meals. The Department 
recognizes the validity of these 
arguments and therefore permits 
exemption from the unitization 
requirement when the State agency 
determines that unitization would 
impair the effectiveness of food service 
operations. 

10. Participation controls. Sixteen 
commenters raised various concerns 
regarding the establishment of 
participation controls. Section 226.8(k) 
of the proposed rule confirmed the State 
agency’s authority to establish control 
procedures for ensuring that payment is 
not made for meals served to children in 
excess of "the authorized capacity of 
each institution." In the final rule, 
"institution" has been replaced by 
"independent center or child care 
facility" because an institution may be a 
sponsoring organization with a number 
of facilities under its jurisdiction, 
whereas authorized capacity applies to 
the individual center or home. Eleven 
commenters expressed concern that a 
State agency exercising this control 
might not take into account the service 
of meals in shifts, i.e., breakfast served 
at two different times to two different 
groups of children. These commenters 
apparently assumed that the control 
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would be effected through analysis of 
claims for reimbursement. The 
Department believes, for the following 
reasons, that the control can be 
effectively exerted on a consistent basis 
only through on-site observation. First, 
control through analysis of sponsoring 
organization claims is not likely to be 
successful because attendance below 
licensed capacity at one facility may 
compensate for excessive attendance at 
another so that the sponsoring 
organization’s claim reveals no 
violation. Second, with respect to 
independent centers, claims analysis is 
an effective means for exercising the 
control only when the State agency 
ensures that apparent excesses are not 
actually attributable to meal service in 
shifts. 

11. Special developmental projects. 
Two commenters requested clarification 
as to whether funds for special 
developmental projects (§ 226.4(j)) are a 
part of, or in addition to, regular 
Program funds. Pub. L. 95-627 specifies 
that the total amount of assistance a 
State can receive in any fiscal year 
under the CCFP shall not exceed the 
sum of (1) funds provided by the State to 
institutions, and (2) funds used for 
special developmental projects under 
section 10 of the Child Nutrition Act of 
1966. Therefore, the Department has 
determined that funds for special 
developmental projects are separate 
from and additional to regular Program 
funds. 

12. Approval of applications and 
termination of institutions. The 
proposed rule prohibited participation 
by institutions which have been 
terminated from the Program during the 
prior three fiscal years. The Department 
has decided that, in order to provide 
some flexibility in dealing with 
terminated institutions, the State 
agency, with FNS concurrence, will be 
permitted to approve the application of 
a terminated institution before the 
expiration of three fiscal years if the 
State agency determines that the 
institution has taken all the corrective 
actions needed to prevent recurrence of 
the deficiencies that led to the 
termination of the institution (§ 226.7(c)). 

IV. Financial Management Provisions 

1. Advance payment provisions. 
Commenters favored advance payments 
by more than two to one. Revisions and 
clarifications were, however, requested 
with regard to advance payment 
procedures. Some commenters 
questioned the practice of issuing three 
advances prior to receipt of a valid 
claim for the month for which the first 
advance was paid (e.g., paying an 
August advance prior to receipt of a 


valid claim for June). Five of these 
commenters misunderstood § 226.11(b) 
to mean that three advances must be 
issued prior to receipt of a valid claim. 
Rather, the proposed and final rules 
establish three advances as the 
maximum number which may be issued 
without receipt of a valid claim. This 
maximum does not restrain the State 
agency from establishing more stringent 
controls, provided the controls will not 
prevent the State agency from making 
advance payments within the required 
timeframes. Having issued advances for 
June and July, for example, the State 
agency may withhold the August 
advance until the June claim has been 
received and validated. But this tighter 
control will be feasible only if the State 
agency can, between July 10, the due 
date for the first claim, and August 1, the 
date by which the third advance must 
have been issued, place a stop-payment 
on the third advance. It is anticipated 
that few State agencies, especially those 
with computerized payment systems, 
will be able to do so. State agency 
controls over advance payment are 
perhaps best effected through careful 
determinations regarding the amounts of 
initial advance payments and frequent 
adjustments of these amounts on the 
basis of claims for reimbursement. 

A number of commenters pointed out 
that the procedure for establishing the 
amount of the first advance on the 
average monthly reimbursement paid to 
an institution during its prior six months 
of operations does not adequately allow 
for growth in an institution’s 
participation which may have taken 
place during this period. The proposed 
rule provided for an initial advance in 
an amount less than the six-month 
average in instances where an 
institution's participation had dwindled 
by stipulating that the State agency 
“may limit the amount of the advance 
payment to the full amount of 
reimbursement which the State agency 
has anticipated the institution will earn 
in the month for which the advance 
payment is made” (§ 226.11(a)). By 
replacing “limit" with “adjust”, the final 
rule allows State agencies to make the 
initial advance in an amount either more 
or less than the six-month average as 
determined by its estimate of the 
institution’s needs. A combination of 14 
home sponsors and providers, two 
advocacy groups, four State agencies, 
and two Regional Offices expressed 
concern relative to the timeframes for 
the flowdown of advance payments 
from the sponsoring organization level 
to day care home providers. Section 
226.16(j) of the proposed rule provided 
that “each sponsoring organization for 


family day care homes shall disburse 
within 15 working days of receipt from 
the State agency the full amount of food 
service payments among each of the 
operating homes under its jurisdiction.” 
Some commenters were concerned that 
disbursement of advances within 15 
working days of receipt may result in 
numerous overpayments to day care 
homes in the form of unearned 
advances. Such overpayments would 
result from the relatively high turnover 
in day care home participation and in 
child placements within homes. 
Foreseeing the likelihood of 
overpayments and the time and 
difficulty attendant upon recovering 
them, home sponsoring organizations 
might exercise their option to reject 
advance payments for homes. 

Alternatives to the proposed rule 
offered by commenters either explicitly 
or implicitly allow for sponsors to 
withhold each home provider’s advance 
until the provider’s records have been 
submitted for the month for which the 
advance is payable. Suggested 
timeframes for flowdown of advances to 
homes range from the day of receipt of 
the provider’s records to within 15 days 
of receipt. 

The Department recognizes the 
validity of the commenters’ arguments 
and, at the same time, the importance of 
retaining the cash-flow benefits of 
advances for homes. Section 226.17(g) of 
the final rule therefore provides that 
sponsoring organizations electing to 
receive advances for homes must 
disburse the advances to each home not 
later than the fifth working day 
following receipt of the home’s records 
for the month for which the advance is 
payable. Sponsoring organizations may 
still, of course, disburse advances to 
homes immediately upon receipt of 
advance payment from the State agency. 
Assuming prompt submission of 
provider records (which will be 
encouraged should sponsoring 
organizations of homes elect to exercise 
their new option under § 226.17(g)), 
advances could be issued to providers 
as early as the fifth day of the month 
following the reporting month. Under the 
Program regulations of June 25,1976. 
homes could not expect to receive their 
first Program payment before the second 
week of the month following their first 
month in the Program, i.e., 
approximately 75 days after most serve 
their first Program meal. The option of 
§ 226.17(g) would encourage more 
sponsoring organizations to accept 
advance payment for their homes and 
accelerate first payment to homes by 4 
to 6 weeks. 
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Section 226.17(j) mandates that 
sponsoring organizations maintain 
Program payments in a non-interest- 
bearing account from the date of receipt 
to the date of disbursement. This 
provision ensures that sponsoring 
organizations which decide to exercise 
the option of § 226.17(g) will base their 
decision on the best interests of homes 
under their jurisdiction. 

Four commenters took issue with the 
provision requiring that sponsoring 
organizations disburse to the homes 
under their jurisdiction the full amount 
of food service payments because it 
does not take into account situations in 
which the sponsoring organization 
provides either vended meals or 
groceries to its homes for use in the 
Program. While the Department does not 
encourage this practice, provision has 
been made for it in § 226.17(g) of the 
Final rule. The sponsoring organization 
may withhold from Program payments 
to each home an amount equal to food 
service costs incurred by the sponsoring 
organization on the home’s behalf and 
with the home provider’s written 
consent. Section 226.19(b)(7) requires 
that any arrangement between a 
sponsoring organization and a day care 
home for the sponsoring organization to 
incur food service cost on the home’s 
behalf and withhold from the home 
payment an amount sufficient to cover 
such costs be incorporated into the 
mandatory agreement between the 
sponsoring organization and the home. 

Section 226.19(b) has been revised to 
allow for such arrangements in that it 
now prevents only the charging of 
administrative fees to homes, as 
opposed to the prohibition against fees 
for any Program service established in 
the proposed rule. Charges for meals or 
groceries equalling the actual costs 
incurred by the sponsoring organization 
are the only permissible charges to 
homes under the Program. 

2. Eligibility for start-up funding. 

While the concept of start-up funding 
received wide public support as a means 
for promoting Program expansion in day 
care homes. 60 commenters considered 
the eligibility requirements overly 
restrictive. Many stated that previous 
participation in the Program should not 
render an organization ineligible for 
start-up payments. This provision was 
said to discourage sponsoring 
organizations of centers from developing 
home programs. Sponsors of centers 
bring to home sponsorship a fund of 
valuable Program knowledge and 
management experience, together with a 
performance history that is known by 
the State agency. These characteristics 
make them particularly suitable home 


sponsors, but do not necessarily reduce 
the costs that they, as opposed to a new 
sponsor, would incur in developing a 
home program. Regulations clearly 
acknowledge the significant differences 
between centers and homes by 
establishing for each type a separate 
reimbursement system and different 
operating requirements. Center 
sponsors, as well as new sponsoring 
organizations, must develop a 
management system appropriate for 
home Programs. The major function of 
home program development, home 
recruitment, would not be appreciably 
less expensive for center sponsors. The 
Department has therefore adopted, in 
§ 226.13(b) of the Final rule, the 
recommendation of 16 commenters that 
sponsoring organizations of centers (and 
independent centers as well) be made 
eligible for start-up funding with which 
to develop home programs. 

A number of commenters wanted 
start-up eligibility criteria expanded to 
include currently participating 
sponsoring organizations of homes so 
that such sponsors could expand their 
programs. The Department’s analysis of 
home programs in States where FNS 
Regional Offices administer the Program 
indicates that expansion among large 
sponsors accounts for most of the recent 
increase in home participation. Such 
sponsorships tend to grow of their own 
accord. Smaller home programs, in 
contrast, may experience difficulty, 
largely of a Financial nature, in 
increasing the number of homes under 
their jurisdiction. Therefore, the final 
rule (§ 226.13(b)) makes start-up funds 
available to sponsors of less than 50 
homes for the purpose of expanding 
their programs. These sponsors may 
receive start-up assistance for 
increasing the number of homes they 
administer to as many as 50. 

The final rule also (1) stipulates that 
no sponsoring organization may be 
approved to receive start-up payments 
more than once (5 226.13 (b)). and (2) 
explicitly applies the timeframes of 
§ 226.7(b) to the processing of 
applications for start-up funding 
(§ 226.13(b)). 

(3) Procurement standards. Following 
publication of the proposed rule, the 
Office of Management and Budget 
(OMB) issued a revision of Attachment 
O to its Circular A-102. This attachment 
mandates procurement standards for 
Federal grant programs such as the 
Child Care Food Program. 

These standards were First published 
by OMB as a proposed rule and then 
made Final after appropriate revision in 
response to public comment. They are 
therefore incorporated into final 


Program regulations (§ 226.23) without 
recourse to additional comment. 

V. Rates of Reimbursement 

1. Rate adjustments. Section 226.4(g) 
of the final rule has been revised in 
order to achieve greater specificity and 
simplicity. Adjustments of rates for 
meals served in day care homes will be 
made to the nearest cent rather than the 
nearest quarter of a cent. The 
Department believes that home rates in 
whole cents will simplify and therefore 
facilitate computation of reimbursement 
for homes. This section also clarifies 
that administrative rates for sponsoring 
organizations of day care homes, and 
only these rates, will be adjusted on an 
annual rather than semi-annual basis. 
July 1 is established as the effective date 
for adjustments. 

Several commenters inquired why 
rates of reimbursement for breakfasts, 
lunches, and suppers served in centers 
are not stated in Program regulations. 
These rates are based on legislation 
concerning the School Breakfast 
Program and the National School Lunch 
Program respectively, and are made 
applicable to the Child Care Food 
Program through appropriate references 
in Program legislation. Thus, in 
§ 226.4(b) of the final rule, which 
describes the basis for making funds 
available to the State agency for meals 
served in centers, section 4 of the Child 
Nutrition Act of 1966 is referenced with 
regard to breakfast rates and sections 4 
and 11 of the National School Lunch Act 
are referenced concerning lunch and 
supper rates. On the other hand, 
supplement rates for meals served in 
centers and rates for all meal types 
served in homes, as well as 
administrative rates for sponsoring 
organizations of homes, are specified in 
Program regulations because they derive 
directly from section 17 of the National 
School Lunch Act (as amended by 
Public Law 95-627), which governs the 
Child Care Food Program. 

2. Administrative reimbursement for 
sponsoring organizations of day care 
homes. Commenters took issue with 
three signiFicant aspects of the 
provisions establishing the system and 
levels of administrative reimbursement 
for sponsoring organizations of day care 
homes: (1) the levels of reimbursement. 
(2) the requirement that a home operate 
at least 10 days during a month in order 
to generate administrative 
reimbursement for its sponsoring 
organization, and (3) the provision 
which may lessen the sponsoring 
organization’s administrative 
reimbursement for homes because 
centers also participate in the Program 
under its jurisdiction. 
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(a) Levels of reimbursement Of the 
121 commenters who discussed levels of 
administrative reimbursement for home 
sponsoring organizations, 112 shared the 
view that the proposed rates ($40 per 
month for each of the first 25 homes, $30 
per month for each of the next 25 homes, 
and $25 per month for each additional 
home) were insufficient. A number of 
participating sponsoring organizations 
submitted either monthly administrative 
costs per home or detailed line item 
administrative budgets from which such 
monthly costs could be derived. This 
information on present expeditures led 
the Department to supplement its initial 
research concerning the appropriate 
level of reimbursement. The most 
current nationwide Program data were 
used to develop a profile of the average 
participating home indicating (1) 
average daily attendance (4.05 children), 
(2) claiming percentages (46.1 percent 
free, 24.8 percent reduced, and 29.1 
percent paid), and (3) number of meals 
served to children each month (60 
breakfasts, 108 lunches and suppers, 148 
supplements). The total reimbursement 
generated by the average home each 
month ($140.02) was then reduced by the 
monthly food cost factor earnings of the 
home ($102.79) on the assumption that 
the sponsoring organization turns such 
payments over to the home and then 
applies the remainder of reimbursement 
($37.23) to its Program administrative 
costs. 

This amount was then compared with 
the amount of administrative 
reimbursement which the average home 
would provide each month for its 
sponsoring organization under the rates 
in the proposed rule ($32.40). A 
comparison of the amounts derived in 
this manner indicates that the average 
home will generate $4.83 less each 
month in administrative reimbursement 
under the proposed rule than under the 
Program regulations of June 25,1976. 

The Department considers the level of 
administrative funding available under 
current Program regulations to be the 
most reliable base available for 
establishing administrative rates in the 
final rule and therefore has increased 
the rate for each tier of homes by $5, to 
$45 per month for each of the first 25 
homes, $35 per month for each of the 
next 50 homes, and $30 per month for 
each additional home (§ 226.13(a)). 

The second tier has been expanded to 
include 50 homes, rather than 25 as 
proposed, in order to provide some 
additional assistance to sponsoring 
organizations which administer more 
than 50 homes. Current Program 
information indicates that such 
sponsoring organizations administer the 


CCFP for nearly 40 percent of the homes 
participating in the Program. 

Considering the additional 
administrative responsibilities imposed 
by these regulations, adequate support 
for these sponsors is vital to the 
Program. 

Pub. L. 95-627 mandates that a study 
be conducted of “the administrative 
costs of institutions participating in the 
program, . . . including the cost effect 
of such factors as the types of 
institutions, the number of children 
served, and the location of institutions 
in urban or rural areas” (section 
17(1)(1)). The results of this and other 
studies mandated by the statute are to 
be reported to Congress in May, 1980. 
Levels of administrative reimbursement 
established in the final rule will be 
subject to reconsideration and 
adjustment based on the findings and 
recommendations of this study. 

(b) Ten-day operating requirement. 
Thirteen commenters opposed, while 
only one supported, the provision of 
5 226.13(a) which would deny 
administrative reimbursement to a 
sponsoring organization for a home 
which operates less than 10 days in a 
month. Commenters argued that 
administrative responsibilities, including 
training, recordkeeping, payment, and in 
many instances supervisory assistance, 
are the same for a home whether it 
operates less than 10 days or for the full 
month. This requirement, coupled with 
the relatively high turnover in , 
participating homes, could introduce a 
fluctuation into the sponsoring 
organization’s administrative 
reimbursement which would not be 
offset by variations in its administrative 
costs. Accordingly, this provision has 
been stricken from § 226.13(a) of the 
final rule. 

(c) Reduction of home administrative 
reimbursement due to sponsorship of 
centers. § 226.13(a) of the proposed rule 
provided that each child care center 
under the jurisdiction of a sponsoring 
organization which also administers the 
Program in homes would reduce 
administrative reimbursement potential 
for homes. For example, a sponsoring 
organization which administers 20 
centers and 30 homes would be able to 
receive administrative payment rates of 
$45 for five homes (the first 20 slots 
being assigned to centers) and $35 for 
each of its remaining 25 homes. Sixteen 
commenters opposed this provision; 
none supported it. The provision would 
discourage center sponsors from 
expanding their programs to include 
homes, and data currently available to 
the Department does not establish at a 
sufficient level of certainty that 


sponsoring organizations of centers can 
administer the Program in homes more 
economically than can sponsoring 
organizations of homes only. 
Accordingly, this provision has been 
withdrawn from the final rule. 

3. Foodservice rates. Pub. L. 95-627 
mandates the establishment of 
reimbursement rates adequate to cover 
the costs of Program food and 
prescribed labor in day care homes. 
While the statute makes such 
reimbursement payable to homes 
without a requirement for 
documentation of these costs, it does not 
exempt Program payments to providers 
from Federal income tax. Only the 
Internal Revenue Service (IRS) may 
establish policies and procedures 
regarding Federal tax liability. In the 
preamble to the proposed rule, the 
Department outlined a possible method 
for distinguishing the portion of the rates 
attributable to Program food costs from 
the labor portion without recourse to 
actual records of Program costs incurred 
at the home level. It was assumed that 
Program payments for food would not 
be includable in taxable income, but 
that providers would incur tax liability 
for labor compensation. The proposal 
was designed to relieve providers of the 
responsibility to document their 
Program food costs for tax purposes. 

The issue of whether a percentage of 
Program payments to providers may be 
attributed to food costs without 
documentation of such costs, and 
related tax issues, are as yet unresolved. 
Therefore, references have not been 
included in the final rule to the 35- 
percent-for-labor proposal set forth in 
the preamble to the proposed rule. 

VI. Institution Provisions 

1. Reorganization of the proposed 
rule. Sections of the proposed rule 
setting forth requirements for sponsoring 
organizations, child care centers, day 
care homes, and outside-school-hours 
care centers (§ 226.16-§ 226.19) have 
been reorganized in order to achieve 
greater clarity. A new section, 
institution provisions (§ 226.16), now 
initiates this sequence. It is followed by 
a section on sponsoring organizations 
provisions (§ 226.17). The latter 
incorporates all provisions of the former 
through cross reference since sponsoring 
organizations are a category of 
institutions, and specifies requirements 
unique to sponsoring organizations. The 
following section (5 226.18) is devoted to 
child care centers. The institution 
provisions of § 226.16 are applied to 
independent child care centers through 
cross reference, and the balance of 
§ 226.18 sets forth requirements which 
apply to child care centers whether they 








4968 


Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 


are independent or sponsored. Section 
228.19 is devoted to day care home 
requirements, and § 228.20 treats 
outside-school-hours care centers. The 
latter applies the provisions of 8 226.16 
to independent outside-school-hours 
care centers through cross reference and 
states requirements applicable to such 
centers whether they are independent or 
sponsored. 

2. Second Meals. A number of 
commenters expressed concern that 
§ 226.17(d) and § 226.18(c) of the 
proposed rule appear to prohibit 
claiming reimbursement for second 
meals. Rather, these sections state that 
the same group of children may not 
participate in more than one breakfast, 
lunch, and supper meal service, or more 
than two supplement meal services each 
day. A second meal may, however, be 
served to a child during a single meal 
service period providing that the 
conditions of § 226.21(j) of the final rule 
are being met. This section (designated 

§ 226.20(j) in the proposed rule) 
mandates that institutions and their 
facilities plan for an order or prepare 
meals on the basis of current 
participation trends and document that 
they are doing so. When this 
requirement is being met, any excess 
meals which may result from 
unforeseeable fluctuation in 
participation may be served to enrolled 
children and claimed for reimbursement, 

3. Meal service in day care homes. 
Public comment has led the Department 
to alter provisions governing meal 
service in day care homes. The first 
change concerns § 226.18(c) of the 
proposed rule, which requires homes to 
serve at least one major meal type 
(breakfast, lunch, or supper). This 
requirement has been withdrawn from 
the final rule because it does not make 
adequate allowance for after school 
home care, to which the service of a 
supplement only would be appropriate. 
Second, some commenters requested 
clarification of the conditions under 
which meals served to the home care 
provider’s own children may be claimed 
for reimbursement. Accordingly, 

§ 226.18(e) of the final rule permits the 
claiming of such meals only when (1) the 
provider’s own children are enrolled and 
participating in the child care program 
at the time the meals are served, and (2) 
enrolled nonresident children are 
present and participating in the child 
care program. This clarification is based 
on Pub. L. 95-627, which restricts the 
Program to organizations providing 
’’nonresidential child care.** During the 
periods when non-resident children are 
not present and participating, the home 
temporarily becomes residential in the 


regulatory sense and therefore is 
ineligible for Program benefits. 

4. Requirements for outside-school- 
hours care centers. Twenty-two 
commenters took issue with the 
requirement (§ 226.19(b)(2) of the 
proposed rule) that children 
participating in nonresidential schools 
operating as outside-school-hours care 
centers be enrolled for care for not less 
than two consecutive hours. This 
provision would necessitate that 
children be present at such schools as 
early as 6:00 a.m., in order to receive 
breakfast under the Program prior to the 
beginning of classes. The Department 
has decided to follow the recomendation 
and has removed this requirement. 
However, schools which wish to serve 
breakfasts to children are encouraged to 
participate in the School Breakfast 
Program (7 CFR 220) rather than the 
Child Care Food Program. Seven 
commenters argued that outside-school- 
hours care centers should be permitted 
to serve lunch on weekdays because 
this meal is not always available at 
schools. Section 226.20(b)(5) of the final 
rule therefore provides that the State 
agency may authorize the service of 
lunch on weekdays to enrolled children 
attending schools which do not offer a 
lunch program. This paragraph also 
stipulates that outside-school-hours care 
centers may not operate under the 
Program on weekends only. 

VII. Meal Patterns 

1. Format. In order to achieve greater 
clarity and to facilitate quick reference, 
portion requirements for the various 
meal types for children ages one and 
above are presented in chart form in the 
final rule (§ 226.21(c)). 

2. Infant meal pattern. Section 
226.20(b)(1) of the proposed rule 
presented solid foods as an option for 
service to infants in the 0-^1 month age 
group and listed maximum portions for 
such foods. Numerous commenters 
contended that solid foods should not be 
introduced to infants during the first 
months of life and cited recognized 
authorities in support of their position. 
The Department has resurveyed 
relevant literature and finds, on balance, 
that nutrition authorities are in 
agreement with commenters to the 
proposed rule. The American Academy 
of Pediatrics, for example, states that 
there is no known nutritional basis for 
serving solid foods to infants under 
three months of age. This practice may 
cause feeding problems due to the 
infant’s neuromuscular unreadiness for 
solid feeding and may contribute to 
chronic overeating, as well as food 
intolerances and allergy. The 
Department has accordingly removed all 


reference to solid foods from the 0-4 
months meal pattern in the final rule 
(8 226.21(b)(1)). This action constitutes 
the withdrawal of a recommendation 
rather than the establishment of a 
prohibition. The Department recognizes 
that solid foods should be introduced 
gradually, and that the meal pattern for 
infants age 4 up to 8 months calls for a 
more abrupt introduction than may be 
desirable. Caregivers are therefore 
encouraged to exercise discretion in this 
regard, and to gradually introduce solid 
foods to infants after they reach 4 
months of age. The infant meal patterns 
will be subject to a more comprehensive 
reevaluation than was possible in the 
interim between publication of the 
proposed and final rules. 

3. Portion sizes. In order to clarify the 
language concerning certain bread 
alternates, the Department has 
generated the classifications of cereal, 
either cold and dry or cooked; cooked 
pasta or noodle products; and cooked 
cereal grains. Separate portion sizes 
have been included in 8 226.21(c) of the 
final rule for these categories of bread 
alternate. The portion sizes were 
determined on the basis of nutritional 
comparability to the existing bread 
component for each age range for each 
meal type, and on what was considered 
to be a reasonable and practical serving 
size. 

The proposed rule allowed that 
younger children (ages 6 up to 9) in the 
age bracket of age 8 to 12 years be 
served lesser quantities of the foods 
(other than bread and milk) than are 
stipulated in the meal patterns, provided 
that the quantities served are based on 
the lesser food needs of the younger 
children. This provision has been 
deleted due to the Department’s concern 
that an adequate amount of food be 
served to every child and that the 
proposed provision might in some cases 
be misinterpreted or abused. 

4. Additional provision. In order to 
provide for greater simplicity for 
programs which serve meals prepared 
by schools, the final rule allows such 
programs to serve any meals which 
meet the meal pattern requirements of 
the National School Lunch Program (7 
CFR 210) or School Breakfast Program (7 
CFR 220). 

VIII. Implementation 

Comments on proposed regulations 
expressed a variety of views regarding 
implementation which can best be 
characterized as stressing either the 
urgent need to make available the 
increased benefits enacted in Pub. L 95- 
627 or the equally compelling necessity 
of sufficient time for administering 
agencies to implement the numerous and 
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complex new provisions. Twenty-five 
commenters urged that certain payment 
provisions be made effective on or 
before the publication date of final 
regulations, the vast majority of them 
favoring October 1 , 1979. Thirty-one 
commenters supported full 
implementation within a period of time 
to begin upon publication of the final 
rule; 14 of these commenters 
recommended October 1 , 1980, as the 
date by which full implementation must 
be accomplished. The Department 
believes that the interests of the 
Program are best served through a 
mediation of these contrasting positions. 
A phased schedule has therefore been 
developed to provide for the earliest 
implementation that is consistent with 
the full and efficient utilization of 
administering agency resources. May 1 , 
1980 is the pivotal date of this schedule, 
which appears in § 226.29 in the final 
rule. Except where otherwise specified 
in this schedule, all provisions of the 
final rule become effective on May 1, 
1980 . 

1. State agency planning and 
development activities. Prior to May 1. 
the State agency will be intensively 
engaged in planning and development 
activities. Ptogram forms and 
instructions must be either revised or 
originated. Among these are: Program 
application forms, claim for 
reimbursement, Program agreement, 
start-up application and agreement, 
standard contract, sponsor/day care 
home agreement, and financial 
management instruction. Financial 
management and payment systems must 
be developed and tested. Training at all 
levels is crucial during the 
implementation period. FNS will be 
training Regional Office personnel, who 
will have the responsibility of training 
personnel at the administering agency 
level. Training of institutions in their 
new Program responsibilities and 
prerogatives will also be necessary. All 
training should take place early in the 
implementation period to ensure a 
smooth and speedy transition to the new 
systems of the final rule. FNS will 
provide sample forms and instructions, 
as well as assistance in the development 
of payment systems, to State agencies. 

2. By April 1 , State agencies shall 
solicit each institution’s preference for 
USDA-donated commodities or cash in 
lieu of commodities. Should the result of 
this survey suggest that the distribution 
of commodities to the small number of 
institutions requesting them would be 
impracticable, the State agency may, by 
May l, after consultation with the State 
distribution agency, request permission 
from FNS to provide cash in lieu of 


commodities to all institutions. The 
commodity provisions of these 
regulations must be implemented by all 
State agencies on July 1.1980. 

3. State agency activities to be 
completed by May 1 , 1980: (a) Complete 
the outreach mailing mandated by 

§ 226.7(f). 

(b) Execute with each institution an 
addendum to the Program agreement 
effective for the period May 1,1980- 
September 30.1980, and incorporating 
the provisions of the final rule, the 
institutional choice determined under 
5 226.7(b)(10) and § 226.10(a), and an 
administrative budget for sponsoring 
organizations of day care homes. 

(c) Notify each institution of the 
availability of food service equipment 
assistance, the State agency’s criteria 
for determining which institutions are 
especially needy, and procedures for 
application for assistance. (The State 
agency need not establish a food service 
equipment assistance application 
deadline for Fiscal Year 1980. It may 
make direct disbursements to suppliers 
of food service equipment in accordance 
with § 226.25(g) at any time following 
publication of this rule. Should the State 
agency decide to establish a reserve 
fund, as provided for in § 226.25(h), for 
Fiscal Year 1980, the fund may not 
exceed 10 percent of the unobligated 
balance of the State’s apportionment on 
the date the fund is established.) 

(d) Inform all participating institutions 
in writing of their new responsibilities 
under the program. 

4. The reimbursement systems and 
rates established by this rule are 
effective for ail claims for 
reimbursement for the month of May 
1980, and for each month thereafter. 

State agencies are expected to process 
and pay claims for May and following 
months in accordance with the 
timeframes established by 8 226.8fi). 

5. The State agency must begin 
evaluation of applications for start-up 
payments to sponsoring organizations of 
day care homes as provided for by 

5 226.13(b) by May 1,1980. 

6. The State agency must initiate 
alternate approval procedures as 
provided for by § 226.7(d)(3) by May 1, 
1980, although the earliest deadline for 
actually granting alternate approval to 
an independent center or child care 
facility under these procedures would be 
90 days after that date. 

7. The institution appeal procedure of 
§ 226.7(j) becomes effective on or after 
May 1,1980, with regard to all 
appealable actions taken by the State 
agency on or after May 1,1980. The date 
of receipt of the State agency’s notice of 
action by the institution, not the dates of 
the operating period covered by the 


action, determines whether the appeal 
provisions are applicable to the action. 

8. By July 1. the State agency must 
disburse the first advance payment to 
each institution whose request for 
advance was received by June 1. The 
first advance payment must be issued to 
each institution whose request was 
received after June 1 within 30 calendar 
days of the date of receipt. All 
subsequent advances are payable by the 
first day of each month of operation. 

9. The prohibitions of § 226.9(b) are 
effective for the period May 1,1980- 
September 30,1980, only if they do not 
conflict with the audit section of the 
State agency’s Plan of Child Care Food 
Program Operations for Fiscal Year^ 
1980. 

10. Alternate approval granted any 
child care facility or independent center 
operating under the Program regulations 
published on June 25,1978, shall be 
sufficient for the purpose of establishing 
eligibility until September 30,1980. 

11. With the following exceptions, all 
eligibility, administrative, and operating 
requirements established by this rule for 
institutions and day care facilities 
become effective on May 1,1980: 

(a) Sponsoring organizations are 
required to execute agreements with all 
day care homes under their jurisdiction 
in accordance with § 226.19(b) by July 1, 
1980. However, the provisions of 

§ 226.19(b) become effective on May 1, 
1980. 

(b) Between May 1,1980, and 
September 30,1980. sponsoring 
organizations must conduct not less 
than one review of each child care 
center and day care home under their 
jurisdiction and not less than two 
reviews of each outside-school-hours 
care center under their jurisdiction, 
unless the sponsoring organization will 
between October 1,1979, and September 
30,1980, otherwise conduct all of the 
reviews required in § 226.17(d)(4). 

12. FNS may’grant extensions not to 
exceed 60 calendar days for 
implementation of all provisions 

v referenced in 5 226.29, except the new 
reimbursement rates and systems and 
§ 226.29(b), (c) and (d)(2), if a State 
experiences serious difficulties in 
meeting the timeframes outlined in this 
section. Requests for an extension 
regarding advance payments must be 
filed with FNS not later than May 1. 
Requests for extensions on 
implementation of other provisions must 
be filed with FNS not less than 45 days 
prior to the implementation date 
specified for each provision in 8 226.29. 
Each such request submitted by State 
Agencies must be accompanied by a 
detailed justification outlining the 
reason for the delay and must include 
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an alternative schedule for 
implementation of the delayed 
provision(s). 

In order to provide the increased level 
of benefits incorporated in this rule as 
rapidly as possible to currently 
participating children and to expedite 
the extension of benefits to potential 
participants, the Department has 
established a strict and compressed 
implementation schedule. 
Implementation according to this 
schedule will require full utilization of 
State agency resources at a level of 
maximum efficiency. The Department 
anticipates that some State agencies, 
notwithstanding a full commitment of 
available resources to implementation, 
may not be able to comply fully with the 
schedule. Therefore, provision has been 
made for extensions on implementation 
of all requirements referenced in the 
schedule except reimbursement rates 
and systems. The Department will 
ensure that no extensions will be 
granted except in this circumstance. The 
sequence of activities involved in 
implementation of new reimbursement 
and advance payment systems, just two 
of many complex and time-consuming 
implementation tasks, will account for 
the time provided in the implementation 
schedule: (1) develop payment and 
financial management systems, (2) 
develop, clear, print, and distribute 
claim forms and related Program forms, 
(3) provide intensive training to 
institutions regarding the new 
reimbursement systems and use of the 
claim form, (4) establish administrative 
budgets for all sponsoring organizations 
of day care homes and enter their 
budget limits into the payment system, 
(5) elicit each institution’s choice to 
receive all or part of advance payments 
and (except for home programs) to be 
reimbursed on the basis of tiering or an 
alternate method, (8) enter these choices 
into the payment system, (7) compute 
initial advances for all institutions 
which have chosen to receive them, and 
(8) issue initial advance payments and 
reimburse first claims. The three phases 
which these activities comprise, internal 
planning and development, 
communication with institutions, and 
incorporation of institutional feedback 
into State agency systems, cannot be 
accomplished simultaneously; they must 
be sequenced. 

Recent evaluations of Program 
administration and operations by the 
Department’s Office of the Inspector 
General (OIG) and the General 
Accounting Office (GAO) disclosed 
serious problems at all Program levels. 
Among those cited were insufficient 
monitoring and follow-up by 


administering agencies to ensure that 
corrective action has been taken, and 
deficient menus and recordkeeping at 
institution and child care facility levels. 
Some of these deficiencies were 
attributed to insufficient training and 
staffing. While the Department has 
already initiated some corrective action, 
OIG and GAO findings suggest the need 
for a major remedial effort coordinating 
activity at all Program levels. Immediate 
implementation of the final rule would 
further strain staff resources and 
compound identified problems with 
those resulting from the introduction of 
new requirements in the absence of 
adequate planning and preparation. The 
Department believes it has provided 
sufficient time for orderly 
implementation of this rule, including 
the intensive training and related 
remedial actions necessary to address 
problems identified by OIG and GAO. 

Some commenters suggested effective 
dates for the new reimbursement rates 
and systems which precede the date 
established in the implementation 
schedule. However, an earlier date 
would necessitate retroactive 
reimbursement, which, in turn, would 
impose an additional workload on 
numerous participating institutions and 
on all State agencies, at a time when 
their staffs are fully engaged in 
implementation of the final rule. In order 
to receive retroactive reimbursement, 
sponsoring organizations of day care 
homes would have to inform the State 
agency regarding the amounts of 
reimbursement earned under the 
Program regulations of June 25,1976, 
which they passed down to homes, on 
the one hand, and retained for their 
administrative expenses, on the other, 
during the period for which retroactive 
reimbursement would be made. The 
State agency would then have to 
corroborate this information through 
reference to claims submitted for this 
period, compute reimbursement under 
the new system and rates for this period, 
and make appropriate adjustments. An 
additional impediment to retroactive 
reimbursement exists in the case of 
sponsoring organizations with both 
centers and homes under their 
jurisdiction. Such sponsoring 
organizations will not have the separate 
records of administrative costs for their 
homes which are necessary to compute 
reimbursement under the new system 
until they have received written 
guidance and training which conveys 
the need for and purpose of such records 
and have adjusted their recordkeeping 
systems accordingly. State agencies will 
be unable to provide such guidance and 
training and accomplish all of their other 


implementation tasks sooner than is 
provided for in the schedule. The 
additional burden imposed by 
retroactive reimbursement would draw 
away staff resources from 
implementation functions and thus 
either delay or reduce the effectiveness 
of their performance. 

Accordingly, the Department is 
revising and reissuing 7 CFR 226 as 
follows: 

PART 226—CHILD CARE FOOD 
PROGRAM 

Subpart A—General 

Sec. 

226.1 General purpose and scope. 

226.2 Definition. 

226.3 Administration. 

Subpart B—Assistance to States 

226.4 Payments to States and use of funds 

226.5 Donation of commodities. 

Subpart C—State Agency Provisions 

226.6 State Plan of Child Care Food Program 
Operations. 

226.7 State agency administrative 
responsibilities. 

226.8 State agency responsibilities for 
financial management. 

226.9 Audits. 

Subpart D—Payment Provisions 

226.10 Assignment of rates of 
reimbursement for centers. 

226.11 Program payment procedures. 

226.12 Program payments for child care 
centers and outside-school-hours care 
centers. 

226.13 Administrative payments to 
sponsoring organizations for day care 
homes. 

226.14 Food service payments to sponsoring 
organizations for day care homes. 

226.15 Claims against institutions. 

Subpart E—Operational Provisions. 

226.16 Institution provisions. 

226.17 Sponsoring organization provisions. 

226.18 Child care center provisions. 

226.19 Day care home provisions. 

226.20 Outside-school-hours care center 
provisions. 

226.21 Requirements for meals. 

226.22 Food Service management 
companies. 

226.23 Procurement standards. 

226.24 Free and reduced-price meals. 

Subpart F—Food Service Equipment 
Provisions. 

226.25 Food service equipment assistance. 

226.26 Property management requirements. 

Subpart G—Other Provisions 

226.27 Other provisions. 

226.28 Program information. 

226.29 Implementation. 

Authority: Sec. 2, Pub. L 95-627, 92 Stat. 
3603 (42 U.S.C. 1766): Sec. 10. Pub. L. 95 - 627 . 
92 Stat. 3623 (42 U.S.C. 1771); Sec. 10, Pub. L 
89-642, 80 Stat. 889 (42 U.S.C. 1779). 
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Subpart A— General 

§ 226.1 General purpose and scope. 

This part announces the regulations 
under which the Secretary of Agriculture 
will carry out the Child Care Food 
Program. Section 17 of the National 
School Lunch Act, as amended, 
authorizes assistance to States through 
grants-in-aid and other means to initiate, 
maintain, and expand nonprofit food 
service programs for children in 
nonresidential institutions which 
provide child care. The Program is 
intended to enable child care 
institutions to integrate a nutritious food 
service with organized child care 
services for enrolled children. In 
general the program embodies two 
phases: payments will be made to State 
agencies or FNS Regional Offices (a) to 
enable them to reimburse institutions 
the net costs incurred in providing a 
food service to children (food 
assistance), and (b) to the extent funds 
are available, enable them to reimburse 
institutions in whole or in part for the 
acquisition cost of the purchase or for 
the rental of equipment for the storage, 
preparation, transportation or serving of 
food to children (food service equipment 
assistance). 

§ 226.2 Definitions. 

(a) "Acquisition cost" means the net 
invoice price of expendable or 
nonexpendable personal property 
acquired by purchase. This property 
may include any attachments, 
accessories, or auxiliary apparatus 
necessary to make the property usable 
for the purpose for which it was 
acquired. Ancillary charges such as 
taxes, duty, protective intransit 
insurance, freight or installation may be 
included in, or excluded from 
acquisition cost in accordance with the 
State agency’s regular accounting 
practices. 

(b) "Act" means the National School 
Lunch Act, as amended. 

(c) "Administrative costs" means 
costs incurred by an institution related 
to planning, organizing, and managing a 
food service under the Program, and 
allowed by the State agency financial 
management instruction. 

(d) "Advanced payments" means 
financial assistance made available to 
an institution for its Program costs prior 
to the month in which such costs will be 
incurred. 

(e) "CCFP child care standards" 
means Child Care Food Program child 
care standards developed by the 
Department for alternate approval of 
child care centers, outside-school-hours 
care centers, and day care homes by the 


State agency under the provisions of 
§ 226.7(d)(2H4). 

(f) "Child care center" means any 
public or private nonprofit organization 
licensed or approved to provide 
nonresidential child care services to 
enrolled children, primarily of pre¬ 
school age, including but not limited to 
day care centers, settlement houses, 
neighborhood centers, Head Start 
centers and organizations providing day 
care services for handicapped children. 
Child care centers may participate in the 
program as independent centers or 
under the auspices of a sponsoring 
organization. 

(g) "Child care facility" means a 
licensed or approved child care center, 
day care home, or outside-school-hours 
care center under the auspices of a 
sponsoring organization. 

(h) "Children" means (1) persons 18 
years of age and under, and (2) mentally 
or physically handicapped persons, as 
defined by the State, over 18 years of 
age enrolled in an institution or a child 
care facility serving a majority of 
persons 18 years of age and under. 

(i) "Claiming percentage" means the 
ratio of the number of enrolled children 
in an institution in each reimbursement 
category (free, reduced-price or paid) to 
the total of enrolled children in the 
institution. 

(j) "Day care home" means an 
organized nonresidential child care 
program for children enrolled in a 
private home, licensed or approved as a 
family or group day care home and 
under the auspices of a sponsoring 
organization. 

(k) "Department" means the U.S. 
Department of Agriculture. 

(l) "Delivery costs" means the costs 
incurred in transporting allowable food 
service equipment from point of 
shipment to point of destination as 
specified in the procurement document. 

It includes all costs associated with 
delivery, but does not include the 
alteration of buildings to accommodate 
equipment during the delivery process. 

(m) "Enrolled child" means a child 
whose parent or guardian has submitted 
to an institution a signed document 
which indicates that the child is enrolled 
for child care. 

(n) "Especially needy institution" 
means an institution meeting eligibility 
requirements of this part and serving a 
high percentage (as determined by the 
State agency in its approved State Plan 
of Child Care Food Program Operations) 
of children from families meeting the 
State’s family-size income standards for 
free and reduced-price meals. 

(o) "Fiscal year" means a period of 12 
calendar months beginning October 1 of 


any year and ending with September 30 
of the following year. 

(p) "FNS" means the Food and 
Nutrition Service of the Department. 

(q) "FNSRO" means the appropriate 
Food and Nutrition Service Regional 
Office of the Food and Nutrition Service. 

(r) "Food service equipment 
assitance" means Federal financial 
assistance made available to State 
agencies to assist institutions in the 
purchase or rental of equipment to 
enable the institutions to establish, 
maintain and expand food service under 
the Program. 

(s) "Food service management 
company" means an organization, other 
than a public or private nonprofit 
school, with which an institution may 
contract for preparing and, unless 
otherwise provided for, delivering 
meals, with or without milk for use in 
the Program. 

(t) "Free meal" means a meal served 
under the Program to a child from a 
family which meets the income 
standards for free school meals and for 
which neither the child nor any member 
of his family pays or is required to work 
in the food service program. 

(u) "Income standards" means the 
family-size and income standards 
prescribed annually by the State, on^he 
basis of the Secretary’s Guideline for 
Determining Eligibility for Free and 
Reduced-Price Meals under the National 
School Lunch Program and the School 
Breakfast Program. 

(v) "Income to the program" means 
any funds used in an institution’s food 
service program, including, but not 
limited to all monies, other than Program 
payments, received from other Federal, 
State, intermediate, or local government 
sources; children’s payments for meals 
and food service fees; income from any 
food sales to adults; and other income, 
including cash donations or grants from 
organizations or individuals. 

(w) "Independent center" means a 
child care center or outside-school-hours 
center which enters into an agreement 
with the State agency to assume final 
administrative and financial 
responsibility for Program operations. 

(x) "Infant cereal" means any iron- 
fortified dry cereal specially formulated 
for and generally recognized as cereal 
for infants that is routinely mixed with 
formula or milk prior to consumption. 

(y) "Infant formula" means any iron- 
fortified infant formula, intended for 
dietary use as a sole source of food for 
normal, healthy infants, served in liquid 
state at manufacturer’s recommended 
dilution. 

(z) "Installation costs" means 
necessary and reasonable costs incurred 
in uncrating, setting up, and making final 
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connection of allowable equipment to 
existing utilities in the location in which 
the equipment is to operate, except 
those costs that constitute a capital or 
leasehold improvement of the buildings. 

(aa) “Institution” means a sponsoring 
organziation, child care center, or 
outside-school-hours care center which 
enters into an agreement with the State 
agency to assume final administrative 
and financial responsibility for Program 
operations. 

(bb) “Meal” means food which is 
served to enrolled children at an 
institution or child care facility and 
which meets the nutritional 
requirements set forth in this part. 

(cc) “Milk” means pasteurized fluid 
types of unflavored or whole flavored 
milk, lowfat milk, skim milk, or cultured 
buttermilk which meet State and local 
standards for such milk except that, in 
the meal pattern for infants (8 months up 
to 1 year of age), “milk” means 
unflavored whole fluid milk or an 
equivalent quantity of reconstituted 
evaporated milk which meets such 
standards. In Alaska, Hawaii, American 
Samoa, Guam, Puerto Rico, the Trust 
Territory of the Pacific Islands, the 
Northern Mariana Islands, and the 
Virgin Islands if a sufficient supply of 
such types of fluid milk cannot be 
obtained, “milk” shall include 
reconstituted or recombined milk. All 
milk should contain vitamins A and D at 
levels specified by the Food and Drug 
Administration and be consistent with 
State and local standards for such milk. 

(dd) “Nonexpendable personal 
property” means tangible personal 
property having a useful life of more 
than one year and an acquisition cost of 
$300 or more per unit. The State agency 
may use its own definition of 
nonexpendable personal property 
provided that such a definition at least 
includes all tangible personal property 
as defined herein. 

(ee) “Nonresidential” means that the 
same children are not maintained for 
more than 24 hours on a regular basis. 

(ff) “OIG” means the Office of the 
Inspector General of the Department. 

(gg) “Operating costs” means 
expenses incurred by an institution in 
serving meals to children under the 
Program, and allowed by the State 
agency financial management 
instruction. 

* (hh) “Outside-school-hours care 
center” means a public or private 
nonprofit organization licensed or 
approved to provide organized 
nonresidential child care services to 
enrolled children, primarly of school- 
age, outside of the school hours. 
Outside-school-hours care centers may 
participate in the Program as 


independent centers or under the 
auspices of a sponsoring organization. 

(ii) “Personal property” means 
property of any kind except real 
property. It may be tangible—having 
physical existence—or intangible— 
having no physical existence such as 
patents, inventions, and copyrights. 

(jj) “Program payments" means 
financial assistance in the form of start¬ 
up payments, advance payments, or 
reimbursement paid or payable to 
institutions for operating costs and 
administrative costs. 

(kk) “Program” means the Child Care 
Food Program authorized by Section 17 
of the National School Lunch Act, as 
amended. 

(11) “Reduced-price meal” means a 
meal served under the Program to a 
child from a family which meets the 
income standards for reduced-price 
school meals. Any separate charge 
imposed shall be less than the full price 
of the meal, but in no case more than 20 
cents for a lunch or supper, 10 cents for 
a breakfast, and five cents for a 
supplemental meal, and for which 
neither the child nor any member of his 
family is required to work in the food 
service program. 

(mm) "Reimbursement” means 
Federal financial assistance paid or 
payable to institutions for Program costs 
within the rates assigned by the State 
agency. 

(nn) “School year” means a period of 
12 calendar months beginning July 1 of 
any year and ending June 30 of the 
following year. 

(oo) “Sponsoring organization” means 
a public or nonprofit private 
organization which is entirely 
responsible for the administration of the 
food program in: (1) one or more day 
care homes, (2) a child care center or 
outside-school-hours care center which 
is a legally distinct entity from the 
sponsoring organization; (3) two or more 
child care centers or outside-school- 
hours care centers; or (4) any 
combination of child care centers, day 
care homes, and outside-school-hours 
care centers. 

(pp) “Start-up payments” means 
financial assistance made available to a 
sponsoring organization for its 
administrative expenses associated with 
developing or expanding a food service 
program in day care homes and 
initiating successful Program operations. 

(qq) “State" means any of the 50 
States, the District of Columbia, the 
Commonwealth of Puerto Rico, the 
Virgin Islands, Guam, American Samoa, 
the Trust Territory of the Pacific Islands, 
and the Northern Mariana Islands. 

(rr) “State ageny” means the State 
educational agency or any other State 


agency that has been designated by the 
Governor or other appropriate 
executive, or by the legislative authority 
of the State, and has been approved by 
the Department to administer the 
Program within the State or, in States in 
which FNS administers the Program, 
FNSRO. 

(ss) “Tier 1” means an institution 
where no less than two-thirds of the 
enrolled children are members of 
families that satisfy the income 
standards for free and reduced-price 
school meals. 

(tt) “Tier 2” means an institution 
where less than two-thirds but not less 
than one-third of the enrolled children 
are members of families that satisfy the 
income standards for free and reduced- 
price school meals. 

(uu) “Tier 3” means an institution 
where less than one-third of the enrolled 
children are members of families that 
satisfy the income standards for free 
and reduced-price school meals. 

(vv) ‘Title XX” means Tide XX of the 
Social Security Act. 

§ 226.3 Administration. 

(a) Within the Department, FNS shall 
act on behalf of the Department in the 
administration of the Program. 

(b) Within the States, responsibility 
for the administration of the Program 
shall be in the State agency, except that 
FNSRO shall administer the Program in 
any State where the State agency is not 
permitted by law or is otherwise unable 
to disburse Federal funds under the 
Program to any institution in the State. 

(c) Each State agency desiring to take 
part in the Program shall enter into a 
written agreement with the Department 
for the administration of the Program in 
the State in accordance with the 
provisions of this part. This agreement 
shall cover the operation of the Program 
during the period specified therein and 
may be extended by consent of both 
parties. 

(d) When the Department determines 
that the State is not operating the 
Program in accordance with the 
provisions of this part, it shall, through 
FNSRO, assume the administration of 
the Program in the State as provided for 
in § 226.27(a)(1). 

(e) FNSRO shall, in each State in 
which it administers the Program, have 
available all funds and assume all 
responsibilities of a State agency as set 
forth in this part. 

Subpart B—Assistance to States 

§ 226.4 Payments to States and use of 
funds. 

(a) Availability of funds. For the fiscal 
year beginning October 1,1979, and for 
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each fiscal year thereafter, b§sed on 
funds provided to the Department, FNS 
shall make funds available to each State 
agency to reimburse institutions for their 
costs in connection with food service 
operations, including administrative 
expenses, under this part. Funds shall be 
made available in an amount no less 
than the sum of the totals obtained 
under paragraphs (b), (c), (d), (e) and (h) 
of this section. However, in any fiscal 
year, the aggregate amount of assistance 
provided to a State under this part shall 
not exceed the sum of the Federal funds 
provided by the State to participating 
institutions within the State for that 
fiscal year and any funds used by the 
State under paragraphs (h) and (j) of this 
section. 

(b) Center funds. For meals served to 
children in child care centers and 
outside-school-hours care centers, funds 
shall be made available to each State 
agency in an amount no less than the 
sum of the products obtained by 
multiplying: 

(1) The number of breakfasts served 
in the Program within the State by the 
National average payment rate for 
breakfasts under section 4 of the Child 
Nutrition Act of 1966. (All breakfasts 
served in the State, including tier 3 
institutions, are funded under this 
provision). 

(2) The number of breakfasts served 
in the Program within the State to (i) 
children in tier 1 institutions and (ii) 
children from families that satisfy the 
income standards for free school meals 
enrolled in institutions which have 
elected to receive reimbursement in 
accordance with the eligibility of each 
enrolled child for free, reduced-price or 
paid school meals, by the national 
average payment rate for free breakfasts 
under section 4 of the Child Nutrition 
Act of 1966. 

(3) The number of breakfasts served 
to (i) children in tier 2 institutions, and 
(ii) children from families that satisfy 
the income standard foi;reduced-price 
school meals enrolled in institutions 
which have elected to receive 
reimbursement in accordance with the 
eligibility of each enrolled child for free, 
reduced-price or paid school meals, by 
the national average payment rate for 
reduced-price school breakfasts under 
section 4 of the Child Nutrition Act of 
1966. 

(4) The number of lunches and 
suppers served in the Program within 
the State by the national average 
payment rate for lunches under section 4 
of the National School Lunch Act. (All 
lunches and suppers served in the State, 
including tier 3 institutions, are funded 
under this provision.) 


(5) The number of lunches and 
suppers served in the Program within 
the State to (i) children in tier 1 
institutions, and (ii) children from 
families that satisfy the income standard 
for free school meals enrolled in 
institutions which have elected to 
receive reimbursement in accordance 
with the eligibility of each enrolled child 
for free, reduced-price or paid school 
meals, by the national average payment 
rate for free lunches under section 11 of 
the National School Lunch Act. 

(6) The number of lunches and 
suppers served in the Program within 
the State to (i) children in tier 2 
institutions and (ii) children from 
families that satisfy the income standard 
for reduced-price school meals enrolled 
in institutions which have elected to 
receive reimbursement in accordance 
with eligibility of each enrolled child for 
free, reduced-price or paid school meals, 
by the national average payment rate 
for reduced-price lunches under section 
11 of the National School Lunch Act. 

(7) The number of supplements served 
in the Program within the State to (i) 
children in tier 3 institutions, and (ii) 
children from families that do not satisfy 
the income standards for free and 
reduced-price school meals enrolled in 
institutions which have elected to 
receive reimbursement in accordance 
with the eligibility of each enrolled child 
for free, reduced-price and paid school 
meals, by 6.5 cents. 

(8) The number of supplements served 
in the Program within the State to (i) 
children in tier 1 institutions, and (ii) 
children from families that satisfy the 
income standard for free school meals 
enrolled in institutions which have 
elected to receive reimbursement in 
accordance with the eligibility of each 
enrolled child for free, reduced-price 
and paid school meals, by 26.00 cents. 

(9) The number of supplements served 
in the Program within the State to (i) 
children in tier 2 institutions, and (ii) 
children from families that satisfy the 
income standard for reduced-price 
school meals enrolled in institutions 
which have elected to receive 
reimbursement in accordance with the 
eligibility of each enrolled child for free, 
reduced-price and paid school meals, by 
19.75 cents. 

(c) Day care home funds. For meals 
served to children in day care homes, 
funds shall be made available to each 
State agency in an amount no less than 
the sum of the products obtained by 
multiplying: 

(1) The number of breakfasts served 
in the Program within the State by 46 
cents. 


(2) The number of lunches and 
suppers served in the Program within 
the State by 90 cents. 

(3) The number of supplements served 
in the Program within the State by 27 
cents. 

(d) Administrative funds. For 
administrative payments to day care 
home sponsoring organizations, funds 
shall be made available to each State 
agency in an amount not less than the 
product obtained each month by 
multiplying the number of day care 
homes participating under each 
sponsoring organization within the State 
by the applicable rates specified in 

§ 226.13(a)(3). 

(e) Start-up funds. For start-up 
payments to eligible sponsoring 
organizations, funds shall be made 
available to each State agency in an 
amount equal to the total amount of 
start-up payments made in the most 
recent period for which reports are 
available for that State or on the basis 
of estimates by FNS. 

(f) Funding assurance. FNS shall 
ensure that, to the extent funds are 
appropriated, each State has sufficient 
Program funds available for providing 
start-up and advance payments in 
accordance with this part. 

(g) Rate adjustments. FNS shall 
publish a notice in the Federal Register 
to announce each rate adjustment. 
Beginning January 1,1980, FNS shall 
adjust the following rates on the 
specified dates: 

(1) The rates for meals served in day 
care homes shall be adjusted semi¬ 
annually, on January 1 and July 1, on the 
basis of changes in the series for food 
away from home of the Consumer Price 
Index for All Urban Consumers 
published by the Department of Labor. 
Such adjustments shall be made to the 
nearest $.01 based on changes measured 
over the most recent six-month period 
for which data are available. 

(2) The rate for supplements served in 
child care centers and outside-school- 
hours care centers shall be adjusted 
semi-annually, on January 1 and July 1, 
on the basis of changes in the series for 
food away from home of the Consumer 
Price Index for All Urban Consumers 
published by the Department of Labor. 
Such adjustments shall be made to the 
nearest $.0025 based on changes 
measured over the most recent six- 
month period for which data are 
available. 

(3) The rate for administrative 
payments to day care home sponsoring 
organizations shall be adjusted 
annually, on July 1 on the basis of 
changes in the series for all items of the 
Consumer Price Index for All Urban 
Consumers published by the Department 
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of Labor. Such adjustments shall be 
made to the nearest dollar based on 
changes measured over the most recent 
twelve-month period for which data are 
available. 

(h) Audit funds . For the expense of 
conducting audits and reviews under 

§ 228.9, funds shall be made available to 
each State agency in an amount equal to 
two percent of the Program 
reimbursement and food service 
equipment assistance provided to 
institutions within the State during the 
second fiscal year preceding the fiscal 
year for which these funds are to be 
made available. The amount of 
assistance provided to a State under this 
paragraph in any fiscal year may not 
exceed the-State’s expenditures under 
§ 226.9 during such fiscal year. 

(i) Method of Funding. This section 
sets forth FNS methods of authorizing 
funds for State agencies. (Different 
procedures will be used to make funds 
available to FNSRO). These methods 
minimize the time between the transfer 
of funds from the United States 
Treasury to the State agency and their 
final disbursement to institutions. 

(1) The “Letter of Credit’* (SF1193A) 
is the document by which an official of 
FNS authorizes a State agency to draw 
funds from the United States Treasury. 
This shall be the preferred method of 
payment for State agencies which 
receive at least $120,000 per year and 
which meet the requirements in 
Attachment J of OMB Circular A-102. 

(2) State agencies shall request 
payment(s) by submitting a Request for 
Payment on Letter of Credit and Status 
of Funds Report (Treasury Form SF-183) 
to the appropriate United States 
Treasury Regional Disbursing Office 
with a copy to FNS. 

(3) State agencies shall submit 
requests for funds only at such times 
and in such amounts as will permit 
prompt payment of obligations. 

(4) State agencies shall use the funds 
received from such requests without 
delay for the purpose for which drawn. 

(5) State agencies not meeting the 
requirements for the Letter of Credit 
method of payment shall be provided 
funds by Treasury check in accordance 
with the provisions of Treasury Circular 
1075. 

(j) Special Developmental Projects. 

The State agency may use in carrying 
out special developmental projects an 
amount not to exceed one percent of 
Program funds used in the second prior 
fiscal year. Special developmental 
projects shall conform to FNS guidance 
and be approved in writing by FNS. 


§ 226.5 Donation of commodities. 

(a) USDA foods available under 
section 6 of this Act, section 416 of the 
Agricultural Act of 1949 (7 U.S.C. 1431) 
or purchased under section 32 of the Act 
of August 24,1935 (7 U.S.C. 1431), 
section 709 of the Food and Agriculture 
Act of 1965 (7 U.S.C. 1446a-l), or other 
authority, and donated by the 
Department shall be made available to 
each State. 

(b) The value of such commodities (or 
cash-in-lieu of commodities) donated to 
each State for each school year shall be, 
at a minimum, the amount obtained by 
multiplying the number of lunches and 
suppers served in participating 
institutions, other than sponsoring 
organizations for day care homes which 
are not receiving commodities, in that 
State during that school year by the rate 
for commodities or cash-in-lieu thereof 
established for that school year under 
the provisions of section 6(e) of this Act. 

Subpart C—State Agency Provisions 

S 226.6 State plan of child care food 
program operations. 

(a) Submission. Not later than May 15 
of each year, each State agency shall 
submit to FNS, for approval a State Plan 
of Child Care Food Program Operations. 
The State agency shall give the 
Governor, or his delegated agency, the 
opportunity to comment on the 
relationship of the Plan to other 
programs operating within the State and 
the effect on areawide or local 
jurisdictions. A period of 45 days from 
the date of receipt of the State Plan by 
the Governor, or his delegated agency, 
shall be afforded to make such 
comments. The signature of the chief 
State agency officer on the Plan shall be 
a prerequisite to its approval by FNS. 
Approval of the State Plan of Child Care 
Food Program Operations by FNS shall 
be a prerequisite to the payment of 
Program funds to the State agency under 
this part and to the donation by the 
Department of any commodities under 
Part 250 of this title for use in 
institutions under this part. 

(b) Required Components. A State 
Plan of Child Care Food Program 
Operations shall include as a minimum, 
the following information: 

(1) The number of child care centers, 
outside-school-hours care centers, and 
day care homes in the State that are 
licensed, approved, or registered, or that 
receive funds under Title XX. 

(2) The number of participating 
sponsoring organizations and the 
number of child care centers, outside- 
school-hours care centers, and day care 
homes participating under their 
jurisdiction, together with the average 


daily attendance for each type of 
facility. 

(3) The number of participating 
independent child care centers, and 
independent outside-school-hours care 
centers, together with the average daily 
attendance for each category. 

(4) The number of participating child 
care centers, outside-school-hours care 
centers, and day care homes granted 
alternate child care standards approval 
by the State agency under the provisions 
of 226.7(d)(2)-{4). 

(5) The detailed outreach plan of the 
State agency, including as a minimum: 

(i) Actions the State agency proposes 
to take to extend the Program to all 
eligible child care centers, outside- 
school-hours care centers, and day care 
homes (placing priority on reaching 
centers and homes in needy areas first): 

(ii) The number of sponsoring 
organizations, child care centers, 
outside-school-hours care centers, and 
day care homes targeted for outreach; 
and 

(iii) Assistance the State agency 
proposes to give day care homes in 
obtaining sponsoring organizations. 

(6) The State agency's plan for the 
conduct of audits, including: 

(i) The method which will be 
employed to ensure that audits of the 
State agency and institutions take place 
not less frequently than once every two 
years; 

(ii) If the audits will be conducted by 
State personnel, a description of the 
organization of the State agency in 
sufficient detail to demonstrate the 
independence of the audit function; and 

(iii) The method which will be 
employed to ensure timely and 
appropriate resolution of audit findings 
and recommendations. 

(7) The State agency’s plan for 
implementing the alternate child care 
standards approval provisions of 

§ 226.7(d)(2H4). 

(8) The detailed action plan the State 
agency proposes to undertake to provide 
sufficient training and technical 
assistance to facilitate expansion and 
effective operations of the Program. 

(9) The State agency’s system for 
monitoring compliance with the 
provisions of this part at all levels of 
Program operations, implementing 
appropriate remedial actions, ensuring 
that such actions have effectively 
corrected Program deficiencies, and 
measuring progress toward achieving 
Program goals. 

(10) The State agency’s criteria for 
determining which institutions are 
eligible for especially needy equipment 
assistance and a plan for disseminating 
the criteria to all institutions in the 
State. 
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(11) The State agency’s procedures 
relative to the discretionary portions of 
food service equipment provisions under 
§ 226.25, including: 

(i) Procedures the State agency will 
use to elicit and process applications for 
assistance; 

(ii) Application deadline date; 

(iii) Whether the State agency will 
exercise the option to disburse funds 
directly to suppliers of food service 
equipment under the conditions set forth 
in § 226.25(g); and 

(iv) Whether the State agency will 
establish a reserve fund as provided for 
in 5 226.25(h) and, if so, the percentage 
of the State agency’s food service 
equipment assistance apportionment 
which will be placed in reserve. 

(12) The title of the review official 
who will make determinations on 
institution appeals of State agency 
actions in accordance with the 
provisions of § 226.7(j), together with a 
description of organizational structure 
sufficiently detailed to demonstrate the 
review official’s independence from all 
State agency personnel authorized to 
make decisions that are subject to 
appeal. 

(13) The State agency’s budget and 
expenditures data for the Program for 
Federal-State administrative expense 
funds assistance. 

(14) The State agency’s procedures 
relative to the discretionary portions of 
start-up and advance payment 
provisions under 5 226.13(bHe), 
226.11(a)(b), and 226.8(h), including: 

(i) The State agency's procedure for 
ensuring that no sponsoring organization 
is approved to receive start-up payments 
more than once (5 226.13(b)); 

(ii) The State agency's procedures for 
determining the amount of start-up 
funds expended by the sponsoring 
organization in accordance with the 
terms of the start-up agreement, and for 
recovering start-up payments as 
appropriate (§ 226.13(e)); 

(iii) The State agency’s procedures for 
comparing advance payments issued 
with earned reimbursement, in 
accordance with § 226.8(h), and the 
frequency with which such comparisons 
will be made for all institutions; 

(iv) Whether, at the end of the fiscal 
year, the State agency will demand 
repayment of unearned advances, or 
deduct such unearned advances from 
payments made during the following 
fiscal year (§ 226.11(b)); and 

(v) The State agency’s procedure for 
ensuring that no institution is issued a 
fourth advance payment until the State 
agency has received and validated the 
institution’s claim for the third month 
prior to the month for which the 
advance is to be paid (§ 226.11(b)). 


§ 226.7 State agency administrative 
responsibilities. 

• (a) State agency personnel Each State 
agency shall provide sufficient 
consultative, technical and managerial 
personnel to administer the Program, 
provide sufficient training and technical 
assistance to institutions and monitor 
performance to facilitate expansion and 
effective operation of the Program. 

(b) Application approval Each State 
agency shall establish an application 
procedure to determine the eligibility 
under this part of applicant institutions, 
and facilities for which applications are 
submitted by sponsoring organizations. 
State agencies, by written consent of the 
State agency and the institutions, shall 
renew agreements with institutions not 
less frequently than annually. A State 
agency may not execute an agreement to 
be effective during two fiscal years, but 
may nevertheless establish an ongoing 
renewal process for the purpose of 
reviewing and approving applications 
from participating institutions 
throughout the fiscal year. As a 
minimum, such application approval 
process shall include: (1) renewal of the 
Program agreement; (2) except for 
sponsoring organizations of day care 
homes, submission of current family size 
and income information on enrolled 
children; (3) for sponsoring 
organizations of day care homes, 
submission of the current total number 
of children enrolled; (4) issuance of a 
nondiscrimination policy statement and 
media release; (5) for sponsoring 
organizations, submission of a 
management plan; (6) submission of an 
administrative budget; (7) submission of 
documentation that all child care 
centers, outside-school-hours care 
centers, and day care homes for which 
application is made are in compliance 
with Program licensing/approval 
provisions; (8) statement of institutional 
preference to receive commodities or 
cash in lieu of commodities; (9) except 
for sponsoring organizations of day care 
homes, institutional choice to receive 
reimbursement on the basis of either the 
tiering method or-the alternative method 
offered by the State agency; (10) 
institutional choice to receive all, part, 
or none of advance payment. Any 
institution applying for participation in 
the Program shall be notified of 
approval or disapproval by the State 
agency in writing within 30 calendar 
days of filing a complete and correct 
application. If an institution submits an 
incomplete application, the State agency 
shall notify the institution within 15 
calendar days of receipt of the 
application and shall provide technical 
assistance, if necessary, to the 


institution for the purpose of completing 
its application. Any disapproved 
applicant shall be notified of its right to 
appeal under paragraph (j) of this 
section. 

(c) Denial of applications and 
termination of institutions. The State 
agency shall not enter into an agreement 
with any applicant institution 
identifiable through its corporate 
organization, officers, employees, or 
otherwise, as an institution which 
participated in any Federal child 
nutrition program at any time during the 
previous three fiscal years, including the 
fiscal year of its application to the 
Program, and which was seriously 
deficient in its operation of any such 
program. The State agency shall 
terminate the Program agreement with 
any institution which it determines to be 
seriously deficient. Following such 
termination, the institution shall not be 
eligible to participate in the Program 
during the remainder of the fiscal year 
of its termination and the subsequent 
two fiscal years, unless the State 
agency, with FNS concurrence, 
determines that the institution has taken 
appropriate corrective actions to 
prevent recurrence of the deficiencies 
that led to a termination from the 
Program. However, the State agency 
shall afford an institution every 
reasonable opportunity to correct 
problems before terminating the 
institution for being seriously deficient. 
Serious deficiencies, which are grounds 
for disapproval of applications and for 
termination include, but are not limited 
to, any of the following: 

(1) Noncompliance with the applicable 
bid procedures and contract 
requirements of federal child nutrition 
program regulations; 

(2) The submission of false 
information to the State agency; 

(3) Failure to return to the State 
agency any advance payments which 
exceeded the amount earned* for serving 
eligible meals, or failure to return 
disallowed start-up payments; 

(4) Failure to maintain adequate 
records; 

(5) Failure to adjust meal orders to 
conform to variations in the number of 
participating children; 

(6) The claiming of Program payments 
for meals not served to participating 
children; 

(7) Service of a significant number of 
meals which did not include required 
quantities of all meal components; 

(8) Continued use of food service 
management companies that are in 
violation of health codes; 

(9) Failure of a sponsoring 
organization to disburse payments to its 
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facilities in accordance with its 
management plan; 

(10) A history of administrative or 
financial mismanagement in any Federal 
child nutrition program. 

(d) Licensing/ Approval. This section 
prescribes State agency responsibilities 
to ensure that child care centers, 
outside-school-hours care centers, and 
day care homes meet the licensing/ 
approval criteria set forth in this part. 
Sponsoring organizations shall submit to 
the State agency documentation that 
facilities under their jurisdiction are in 
compliance with licensing/approval 
requirements. Independent centers shall 
submit such documentation to the State 
agency on their own behalf. 

(1) General. Each State agency shall 
establish procedures to annually review 
information submitted by institutions to 
ensure that all participating child care 
centers, day care homes, and outside- 
school-hours care centers either 

(1) are licensed or approved by 
Federal, State, or local authorities; or 

(11) are complying with applicable 
procedures to renew licensing or 
approval in situations where the State 
agency has no information that licensing 
or approval will be denied; or 

(iii) receive Title XX funds for 
providing child care, if licensing or 
approval is not available; or 

(iv) demonstrate compliance with 
applicable State or local child care 
standards to the State agency, if 
licensing is not available and Title XX 
funds are not received; or 

(v) demonstrate compliance with 
CCFP child care standards to the State 
agency, if licensing or approval is not 
available and Title XX funds are not 
received. 

(2) CCFP child care standards, (i) 

When licensing or approval is not 
available, independent child care 
centers, and sponsoring organizations 
on behalf of their child care centers or 
day care homes, may elect to 
demonstrate compliance, annually, with 
the following CCFP child care standards 
or other standards specified in 
paragraph (d)(3) of this section: 

(A) Staff/Child Ratios. (7) Day care 
homes provide care for no more than 12 
children at any one time. One home 
caregiver is responsible for no more 
than 6 children ages 3 and above, or no 
more than 5 children ages 0 and above. 
No more than 2 children under the age 
of 3 are in the care of 1 caregiver. The 
home provider’s own children who are 
in care and under the age of 14 are 
counted in the maximum ratios of 
caregivers to children. 

(2) Child care centers and outside- 
school-hours care centers do not fall 
below the following staff/child ratios: 


(/) For children under 6 weeks of 
age—1:1 

(//) For children ages 6 weeks up to 3 
years—1:4 

[iii] For children ages 3 years up to 6 
years—1:6 

(/V) For children ages 6 years up to 10 
years—1:15 

(v) For children ages 10 and above— 
1:20 

(B) Nondiscrimination. Day care 
services are available without 
discrimination on the basis of race, 
color, or national origin. 

(C) Safety and Sanitation. (7) A 
current health/sanitation permit or 
satisfactory report of an inspection 
conducted by local authorities within 
the past 12 months shall be submitted. 

[2) A current fire/building safety 
permit or satisfactory report of an 
inspection conducted by local 
authorities within the past 12 months 
shall be submitted. 

(3) Fire drills are held in accordance 
with local fire/building safety 
requirements. 

(D) Suitability of Facilities. (7) 
Ventilation, temperature, and lighting 
are adequate for children’s safety and 
comfort. 

[2] Floors and walls are cleaned and 
maintained in a condition safe for 
children. 

(3) Space and equipment, including 
rest arrangements for preschool age 
children, are adequate for the number 
and age range of participating children. 

(E) Social Services. Independent 
centers, and sponsoring organizations in 
coordination with their facilities, have 
procedures for referring families of 
children in care to appropriate local 
health and social service agencies. 

(F) Health Services. (7) Each child is 
observed daily for indications of 
difficulties in social adjustment, illness, 
neglect, and abuse, and appropriate 
action is initiated. 

(2) A procedure is established to 
ensure prompt notification of the parent 
or guardian in the event of a child’s 
illness or injury, and to ensure prompt 
medical treatment in case of emergency. 

(3) Health records, including records 
of medical examinations and 
immunizations, are maintained for each 
enrolled child. (Not applicable to day 
care homes.) 

(4) At least one full-time staff member 
is currently qualified in first aid, 
including artificial respiration 
techniques. (Not applicable to day care 
homes.) 

(5) First aid supplies are available. 

( 6 ) Staff members undergo initial and 
periodic health assessments. 


(G) Staff Training. The institution 
provides for orientation and ongoing 
training in child care for all caregivers. 

(H) Parental Involvement Parents are 
afforded the opportunity to observe their 
children in day care. 

(I) Self-Evaluation. The institution has 
established a procedure for periodic 
self-evaluation on the basis of CCFP 
child care standards. 

(ii) When licensing or approval is not 
available, independent outside-school- 
hours care centers, and sponsoring 
organizations on behalf of their outside- 
school-hours care centers, may elect to 
demonstrate compliance with child care 
standards developed by the State 
agency which shall include, as a 
minimum, information on: (A) fire/ 
safety, (B) sanitation, (C) organized 
activities, (D) kitchen and restroom 
facilities, (E) appropriateness of games 
and materials, (F) availability of 
emergency medical care, and (G) child- 
staff ratios as indicated in 
5 226.7(d)(2)(i)(A). For items (A) and (B), 
above, appropriate State or local 
permits are required. 

(3) Alternate approval procedures. 
Each State agency shall establish 
procedures to review information 
submitted by institutions for centers or 
homes for which licensing or approval is 
not available in order to establish 
eligibility for the Program. Licensing or 
approval is not available when (i) no 
Federal, State, or local licensing/ 
approval standards have been 
established for child care centers, 
outside-school-hours care centers, or 
day care homes; or (ii) no mechanism 
exists to determine compliance with 
licensing/approval standards; or (iii) 
licensing authorities do not make a 
determination on an application for 
licensing/approval within a reasonable 
period of time (as specified in 
§ 226.7(d)(4)). In these situations, 
independent centers, and sponsoring 
organizations on behalf of their 
facilities, may choose to demonstrate 
compliance with either CCFP child care 
standards, applicable State child care 
standards, or applicable local child care 
standards. State agencies shall provide 
information about applicable State child 
care standards and CCFP child care 
standards to institutions, but may 
require institutions electing to 
demonstrate compliance with applicable 
local child care standards to identify 
and submit these standards. The State 
agency may permit independent centers, 
and sponsoring organizations on behalf 
of their facilities, to submit self- 
certification forms, and may grant 
approval without first conducting a 
compliance review at the center or 
facility. But the State agency shall 
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require submission of health/sanitation 
and fire/safety permits or certificates 
for all independent centers and facilities 
seeking alternate child care standards 
approval. 

(4) Backlogs . Independent centers and 
sponsoring organizations on behalf of 
their facilities, may submit to the State 
agency a Program application for a child 
care center, outside-school-hours care 
center, or day care home which has 
applied for licensing and has not yet 
secured a determination from the 
licensing authority. Within 15 calendar 
days of receipt, the State agency shall 
notify the institution that the Program 
application is incomplete and provide 
the institution with information on 
demonstrating compliance of the center 
or home with CCFP child care standards 
and applicable state child care 
standards. However, the State agency 
shall not make any determination of 
eligibility under this section until 90 
calendar days have elapsed from the 
date the State agency received both a 
Program application and documentation 
indicating that an application for 
licensure was submitted to the licensing 
authority. When a child care center, 
outside-school-hours care center, or day 
care home is approved under this 
section, the institution which submitted 
its Program application shall be 
informed of the responsibility to notify 
the State agency if the licensing 
application of the center or home is 
approved or denied by the licensing 
authority. The State agency shall 
terminate the Program participation of 
any independent center or facility so 
denied licensure or approval, effective 
the date of the denial. The State agency 
shall terminate the Program 
participation of an independent center, 
or facility, if, one year from the date of 
Program approval, the State or local 
licensing authority indicates that the 
independent center or the facility has 
failed to take action on completing the 
requirements for licensing. FNS shall 
exempt State agencies from 
implementation of the provisions of this 
paragraph and of 5 226.7(d)(3)(iii) with 
respect to any type of child care entity 
(child care center, outside-school-hours 
care center, day care home) when State 
law mandates that entities of that type 
secure State licensure as a prerequisite 
to operation. State agencies seeking this 
exemption relative to a given type or 
types of child care entities shall submit 
for FNS review and approval 
documentation from the chief State legal 
officer that the condition for exemption 
exists within the State regarding the 
specified type or types. 


(e) Annual requirements. State 
agencies shall require institutions to 
comply with applicable provisions of 
this part. Each State agency shall 
annually: 

(1) Enter into and execute a written 
Program agreement with each 
institution, or renew such agreement 
with the written concurrence of the 
institution. The program agreement shall 
provide that the institution shall accept 
final financial and administrative 
responsibility for management cf an 
effective food service, comply with all 
requirements under this part, and 
comply with all requirements under the 
Civil Rights Act of 1964 and the 
nondiscrimination regulations of the 
Department, as now or later amended (7 
CFR Part 15), to the end that no person 
shall, on the ground of race, color, or 
national origin, be excluded from 
participation in, be denied the benefits 
of, or be subjected to discrimination 
under the Program. 

(2) Require each sponsoring 
organization to submit a management 
plan with its application for review and 
approval. Such a plan shall include 
detailed information on the 
organizational administrative structure, 
the staff assigned to Program 
management and monitoring, 
administrative budget, and procedures 
which will be used by the sponsoring 
organization to administer the Program 
in and disburse payments to the child 
care facilities under its jurisdiction. 

(3) Require each institution to submit 
an administrative budget. Each 
sponsoring organization shall be 
required to incorporate this budget into 
its management plan. 

(4) Determine that all meal 
procurements with vendors are in 
conformance with the bid and 
contractual requirements of § 226.23. 

(5) Inquire as to the preference of 
institutions for commodities or cash-in- 
lieu of commodities. 

(6) Provide institutions with 
information on foods available in 
plentiful supply, based on information 
provided by the Department. 

(7) Inform institutions with separate 
meal charges of their responsibility to 
ensure that free and reduced-price 
meals are served to children unable to 
pay the full price and provide to all 
institutions a copy of the State's income 
standards to assist them in meeting their 
responsibility. 

(f) Program expansion. Each State 
agency shall take affirmative action to 
expand the availability of benefits under 
this Program. As a minimum, the State 
shall annually notify each 
nonparticipating child care center, 
outside-school-hours care center, and 


day care home within the State that is 
licensed, approved, registered, or 
receiving funds under Title XX of the 
availability of the Program, the 
requirements for Program participation, 
the availability of food service 
equipment funds under the Program, and 
the application procedures to be 
followed in the Program. The State 
agency shall make the list of child care 
centers, outside-school-hours care 
centers, and day care homes notified 
each year available to the public upon 
request. 

(g) Commodity distribution. The State 
shall annually inquire as to the 
preference of each institution for 
commodities or cash-in-lieu of 
commodities. Each institution electing 
cash-in-lieu of commodities shall receive 
such payments. Each institution which 
elects to receive commodities shall have 
commodities provided to it unless the 
State agency, after consultation with the 
State commodity distribution agency, 
demonstrates to FNS that distribution of 
commodities to the number of such 
institutions would be impracticable. The 
State agency may then, with the 
concurrence of FNS, provide cash-in-lieu 
of commodities for ail institutions. A 
State agency request for cash-in-lieu of 
all comodities shall be submitted to FNS 
not later than May 1 of the school year 
preceding the school year for which the 
request is made. The State agency shall, 
by June 1 of each year, submit a list of 
institutions which have elected to 
receive commodities to the State 
commodity distribution agency, unless 
FNS has approved a request for cash-in- 
lieu of commodities for all institutions. 
The list shall be accompanied by 
information on the average daily 
number of lunches and suppers to be 
served to children by each such 
institution. The State agency may, with 
the concurrence of the State distribution 
agency, permit institutions to change 
their choice between commodities and 
cash-in-lieu of commodities during the 
same fiscal year. 

(h) Standard contract. Each State 
agency shall develop a standard 
contract in accordance with § 226.22 and 
provide for its use between institutions 
and food service management 
companies. The contract shall expressly 
and without exception stipulate: 

(1) The institution shall provide the 
food service management company with 
a list of the State agency approved child 
care centers, day care homes, and 
outside-school-hours care centers to be 
furnished meals by the food service 
management company, and the number 
of meals, by type, to be delivered to 
each location; 
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(2) The food service management 
company shall maintain such records 
(supported by invoices, receipts or other 
evidence) as the institution will need to 
meet its responsibilities under this part, 
and shall promptly submit invoices and 
delivery reports to the institution no less 
frequently than monthly; 

(3) The food service management 
company shall have Federal, State or 
local health certification for the plant in 
which it proposes to prepare meals for 
use in the Program, and it shall insure 
that health and sanitation requirements 
are met at all times. In addition, the 
State agency may require the food 
service management company to 
provide for meals which it prepares to 
be periodically inspected by the local 
health department or an independent 
agency to determine bacteria levels in 
the meals being prepared. These 
bacteria levels shall conform to the 
standards which are applied by the local 
health authority with respect to the level 
of bacteria which may be present in 
meals prepared or served by other 
establishments in the locality. Results of 
these inspections shall be submitted to 
the institution and to the State agency; 

(4) The meals served under the 
contract shall conform to the cycle 
menus upon which the bid was based, 
and to menu changes agreed upon by 
the institution and food service 
management company; 

(5) The books and records of the food 
service management company 
pertaining to the institution’s food 
service operation shall be available for 
inspection and audit by representatives 
of the State agency, of the Department, 
and of the U.S. General Accounting 
Office at any reasonable time and place, 
for a period of 3 years from the date of 
receipt of final payment under the 
contract, or in cases where an audit 
requested by the State agency or the 
Department remains unresolved, until 
such time as the audit is resolved; 

(6) The food service management 
company shall operate in accordance 
with current Program regulations; 

(7) The food service management 
company shall not be paid for meals 
which are delivered outside of the 
agreed upon delivery time, are spoiled 
or unwholesome at the time of delivery, 
or do not otherwise meet the meal 
requirements contained in the contract; 

(8) Meals shall be delivered in 
accordance with a delivery schedule 
prescribed in the contract; 

(9) Increases and decreases in the 
number of meal orders may be made by 
the institution, as needed, within a prior 
notice period mutually agreed upon in 
the contract; 


(10) All meals served under the 
Program shall meet the requirements of 
§ 226.21; and 

(11) All breakfasts, lunches, and 
suppers delivered for service in outside- 
school-hours care centers shall be 
unitized, with or without milk, unless the 
State agency determines that unitization 
would impair the effectiveness of food 
service operations. For meals delivered 
to child care centers and day care 
homes, the State agency may require 
unitization, with or without milk, of all 
breakfasts, lunches, and suppers only if 
the State agency has evidence which 
indicates that this requirement is 
necessary to ensure compliance with 

§ 226.21. 

(i) Procurement provisions . State 
agencies shall require institutions to 
adhere to the procurement provisions 
set forth in § 226.23. 

(j) Institution appeal procedures. Each 
State agency shall establish an appeal 
procedure to be followed by an 
institution requesting a review of a 
denial of an institution’s application for 
participation, a denial of an application 
submitted by a sponsoring organization 
on behalf of a facility, a termination of 
the participation of an institution or 
facility, a suspension of an institution’s 
agreement, a denial of an institution’s 
application for start-up payments, a 
denial of an advance payment, a denial 
of all or a part of the claim for 
reimbursement, demand for the 
remittance of an overpayment, and any 
other action of the State agency 
affecting the participation of an 
institution in the Program or the 
institution’s claim for reimbursement. At 
a minimum, the procedure shall provide 
that: 

(1) The institution shall be advised in 
writing of the grounds on which the 
State agency based its action. The 
notice of action, which shall be sent by 
certified mail, return receipt requested, 
shall also include a full description of 
the institution’s rights and 
responsibilities under this section; 

(2) The written request for review 
shall be filed by the appellant not later 
than 15 calendar days from the date the 
appellant received the notice of action, 
and the State shall acknowledge the 
receipt of the request for appeal within 
10 calendar days; 

(3) The appellant may refute the 
charges contained in the notice of action 
in person and by written documentation 
to the review official. In order to be 
considered, written documentation must 
be filed with the review official not later 
than 30 calendar days after the 
appellant received the notice of action. 
The appellant may retain legal counsel, 
or may be represented by another 


person. A hearing shall be held by the 
review official in addition to, or in lieu 
of, a review of written information 
submitted by the appellant only if the 
appellant so specifies in the letter of 
request for review. Failure of the 
appellant institution's representative to 
appear at a scheduled hearing shall 
constitute the appellant institution’s 
waiver of the right to a personal 
appearance before the review official, 
unless the review official agrees to 
reschedule the hearing; 

(4) If the appellant has requested a 
hearing, the appellant shall be provided 
with at least 10 calendar days advance 
written notice, sent by certified mail, 
return receipt requested, of the time and 
place of the hearing; 

(5) Any information on which the 
State agency’s action was based shall 
be available to the appellant for 
inspection from the date of receipt of the 
request for review; 

(6) The review official shall be an 
independent and impartial official other 
than, and not accountable to, any person 
authorized to make decisions that are 
subject to appeal under the provisions of 
this section; 

(7) The review official shall make a 
determination based on information 
provided by the State agency and the 
appellant, and on Program regulations; 

(8) Within 60 calendar days of the 
State agency’s receipt of the request for 
review, the review official shall inform 
the State agency and the appellant of 
the determination of the review; 

(9) The State agency’s action shall 
remain in effect during the appeal 
process. However, participating 
institutions and facilities may continue 
to operate under the Program during an 
appeal of termination, unless the action 
is based on imminent dangers to the 
health or welfare of children. If the 
institution or facility has been 
terminated for this reason, the State 
agency shall so specify in its notice of 
action; and 

(10) The determination by the State 
review official is the final administrative 
determination to be afforded to the 
appellant. 

(k) Program assistance. Each State 
agency shall provide technical and 
supervisory assistance to institutions 
and facilities to facilitate effective 
Program operations, monitor progress 
toward achieving Program goals, and 
ensure compliance with the 
Department’s nondiscrimination 
regulations (Part 15 of this title), issued 
under Title VI of the Civil Rights Act of 
1964. Documentation of supervisory 
assistance activities, including reviews 
conducted, corrective actions 
prescribed, and follow-up efforts, shall 
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be maintained on file by the State 
agency. Program reviews shall assess 
institutional compliance with meal 
requirements, family-size and income 
documentation where applicable, 
financial management standards, and 
non-discrimination regulations. The 
State agency shall annually review 33.3 
percent of all institutions, including 
reviews of 15 percent of the child care 
centers and outside-school-hours care 
centers under each sponsoring 
organization reviewed, and 10 percent of 
the first 1,000 day care homes and 5 
percent of the homes in excess of 1,000 
under each sponsoring organization 
reviewed. Such reviews shall be made 
for newly participating sponsoring 
organizations with five or more child 
care facilities within the first 90 days of 
Program operations. The State agency 
review system shall ensure that all 
institutions are reviewed at least once 
evey four years. 

(l) Program irregularities. Each State 
agency shall promptly investigate 
complaints received or irregularities 
noted in connection with the operation 
of the Program, and shall take 
appropriate action to correct any 
irregularities. State agencies shall 
maintain on file evidence of such 
investigations and actions. FNS and OIG 
may make investigations at the request 
of the State agency, or whenever FNS or 
OIG determines that investigations are 
appropriate. 

(m) Child Care Standards 
Compliance. The State agency shall, 
when conducting administrative reviews 
of child care centers, outside-school- 
hours care centers, and day care homes 
approved by the State agency under 
paragraphs (d)(3) and (4) of this section, 
determine compliance with the child 
care standards used to establish 
eligibility and ensure that all violations 
are corrected. If violations are not 
corrected within 60 calendar days of 
written notification to the institution, the 
State agency shall terminate the 
Program participation of the violating 
institution or facility. However, if the 
health or safety of the children is 
imminently threatened, the State agency 
may immediately terminate 
participation of the institution or facility. 
If. during an administrative review of a 
child care center, outside-school-hours 
care center, or day care home not 
approved by the State agency under 
paragraphs (d)(3) and (4) of this section, 
the State agency observes violations of 
applicable health, safety, or staff-child 
ratio standards, or attendance in excess 
of licensed capacity, the State agency 
shall promptly refer such violations to 
the appropriate authority. The State 


agency may deny reimbursement for 
meals served to attending children in 
excess of authorized capacity. 

(n) Sponsoring organization 
agreement Each State agency shall 
develop and provide for the use of a 
standard form of agreement between 
each day care home sponsoring 
organization and all day care homes 
participating in the Program under such 
organization. State agencies may 
develop a similar form for use between 
sponsoring organizations and other 
types of facilities. 

§ 226.8 State agency responsibilities for 
financial management. 

(a) General. This section prescribes 
standards for financial management 
systems in administering Program funds 
by the State-agency and institutions. 

(b) State level responsibilities. 
Financial management systems for 
Program funds in the State agency shall 
provide for 

(1) Accurate, current, and complete 
disclosure of the financial results of 
Program activities in accordance with 
Federal reporting requirements. 

(2) Records of Program operations 
which will adequately identify funds 
authorizations, obligations, unobligated 
balances, assets, liabilities, outlays, and 
income. State agencies shall maintain 
documentation of all claims against 
institutions under §220.15. The records 
may be kept in their original form or on 
microfilm, and shall be retained for a 
period of three years after the date of 
submission of the Final Financial Status 
Report (Standard Form 269), except that, 
if audit findings have not been resolved, 
the records shall be retained beyond the 
three-year period as long as required for 
the resolution of the issues raised by the 
audit. Reports shall continue to be 
submitted on a regular basis after the 
end of the fiscal year to which they 
pertain until all unpaid obligations have 
been liquidated, at which time the next 
report made should be marked “Final” 
and submission discontinued for the 
fiscal year. 

(3) Records which identify disallowed 
costs and offsets resulting from FNS or 
other determinations and the disposition 
of these amounts. Procedures must be in 
effect to prevent State agency claims for 
these costs under Program 
administration. 

(4) Effective control and 
accountability by the State agency for 
all Program funds, property, and other 
assests acquired with Program funds. 
State agencies and subagencies or 
contractors shall adequately safeguard 
all such assets and shall assure that 
they are used for authorized Program 
purposes. 


(5) Controls which minimize the time 
between the receipt of Federal funds 
from the United States Treasury and 
their payment to institutions. In the 
letter-of-credit system, the State agency 
shall make drawdowns from the United 
States Treasury through a United States 
Treasury Regional Disbursing Office in 
amounts as close as possible to their 
needs. Advances made by the State 
agency to institutions should conform to 
these same standards. 

(6) Support and source documents for 
costs. 

(7) Audit trails including identification 
of time periods, initial and summary 
accounts, cost determination and 
allocation procedures, cost centers or 
other accounting procedures to support 
any costs claimed for Program 
administration. 

(c) Management evaluations and 
audits. State agencies shall provide FNS 
with full opportunity to conduct 
management evaluations (including 
visits to institutions and facilities) of all 
operations of the State agency under the 
Program, and shall provide OIG with full 
opportunity to conduct audits (including 
visits to institutions and facilities) of all 
operations of the State agency under the 
Program. Within 60 calendar days of 
receipt of each management evaluation 
report, the State agency shall submit to 
FNSRO a written plan for correcting 
serious deficiencies, including specific 
timeframes for accomplishing corrective 
actions and initiating follow-up efforts. 
Each State agency shall make available 
its records, including records of the 
receipt and expenditure of funds, upon 
request by FNS or OIG. OIG shall also 
have the right to make audits of the 
records and operations of any 
institution. 

(d) Reports. Each State agency shall 
submit information to FNS on Program 
operations on a monthly and quarterly 
basis, and on the use of Program funds 
on a quarterly basis. FNS may require 
that each State agency submit an annual 
report on the scope of Program 
operations. 

(e) Rate assignment. Each State 
agency shall require institutions (other 
than sponsoring organizations for day 
care homes) to submit, not less 
frequently than annually, information 
necessary to assign rates of 
reimbursement as outlined in § 226.10. 

(f) Administrative budget approval. 
The State agency shall approve 
institution administrative budgets, and 
shall limit allowable administrative 
costs claimed by each sponsoring 
organization for day care homes to 
administrative costs approved in its 
annual budget. The State agency may 
establish such administrative costs 
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limits for other institutions. 
Administrative budget levels may be 
adjusted to reflect changes in Program 
activities. 

(g) Start-up payments. Each State 
agency shall establish procedures for 
evaluating requests for start-up 
payments, issuing these payments to 
eligible sponsoring organizations, and 
monitoring the use of these payments. 

(h) Advance payments. Each State 
agency shall establish procedures for 
issuing advance payments by the first 
day of each month and comparing these 
payments with earned reimbursement 
on a periodic basis. 

(i) Recovery of overpayments. Each 
State agency shall establish procedures 
to recover outstanding start-up and 
advance payments from institutions 
which, in the opinion of the State 
agency, will not be able to earn these 
payments. 

(j) Claims processing. Each State 
agency shall establish procedures for 
institutions to properly submit claims for 
reimbursement. All valid claims shall be 
paid within 45 calendar days of receipt. 
Within 15 calendar days of receipt of 
any incomplete or incorrect claim which 
must be revised for payment, the State 
agency shall notify the institution as to 
why and how such claim must be 
revised. If the State agency disallows 
partial or full payment for a claim for 
reimbursement, it shall notify the 
institution which submitted the claim of 
its right to appeal under § 226.7(j). State 
agencies may permit disallowances to 
be appealed separately from claims for 
reimbursement. 

(k) Participation controls. The State 
agency may establish control 
procedures to ensure that payment is 
not made for meals served to children 
attending in excess of the authorized 
capacity of each independent center or 
child care facility. 

(l) Financial management system. 

Each State agency shall establish a 
financial management system in 
accordance with OMB Circular A-102 
and FMC 74-4, and with FNS guidance 
to identify allowable Program costs and 
establish standards for institutional 
recordkeeping and reporting. These 
standards shall (1) prohibit claiming 
reimbursement for meals provided by a 
child’s parents, except as authorized by 
§ 226.19(e), and (2) allow the cost of 
meals served to adults who perform 
necessary food service labor under the 
Program, except in day care homes. The 
State agency shall provide guidance on 
financial management requirements to 
each institution. 


§226.9 Audits. 

(a) In accordance with the Plan 
submitted under § 220.6(b), the State 
agency shall provide for audits at the 
State and institution levels of Program 
funds, payments and operations. Such 
audits shall be conducted at least once 
every 2 years for each institution. 
Organization-wide audits of institutions 
receiving other Federal funds may be 
counted toward meeting this 
requirement. The audits shall determine 
the fiscal integrity of financial 
transactions and reports, and 
compliance with applicable laws and 
regulations. Audits may be made by: (1) 
State agency internal auditors; (2) State 
Auditors General; (3) State Comptrollers 
Office; (4) other comparable State or 
local audit groups; (5) certified public 
accountants; (6) public accountants 
licensed on or before December 31,1970, 
currently certified or licensed by the 
regulatory authority of the State or other 
political subdivision of the United 
States. 

(b) Except with the written approval 
of FNSRO, State agencies shall not 
permit institutions either to select an 
auditing firm or to disburse funds 
provided to the State agency for the 
conduct of audits under § 226.4(h). 

(c) In conducting audits during any 
fiscal year, the State agency shall 
establish priorities for using the funds 
provided for in § 226.4(h) first to meet 
the fiscal audit requirements outlined in 
this section. Costs pertaining to such 
audits shall not be borne in whole or in 
part by the institution. Such audits shall 
be fiscal audits conducted in accordance 
with the Department’s guidelines. After 
fulfilling the audit requirements, any 
remaining funds may be used by the 
State agency during the fiscal year for 
which the funds are allocated to conduct 
administrative reviews of program 
operations in institutions. If the funds 
provided under § 226.4(h) are not 
sufficient to meet the requirements of 
this section, the State agency may use 
available State administrative expense 
funds to conduct audits. 

(d) Use of audit guides available from 
OIG is encouraged. When these guides 
are utilized, OIG will coordinate its 
audits with State sponsored audits to 
form a network of intergovernmental 
audit systems. 

(e) In making management 
evaluations or audits for any fiscal year, 
the State agency or OIG may disregard 
any overpayment which does not 
exceed $35 or, in the case of State 
agency administered programs, does not 
exceed the amount established under 
State law, regulations or procedures as a 
minimum amount for which claims will 


be made for State losses generally. No 
overpayment shall be disregarded, 
however, where there are unpaid claims 
of the same fiscal year from which the 
overpayment can be deducted, or where 
there is evidence of violation of criminal 
law or civil fraud statutes. 

(f) While OIG shall rely to the fullest 
extent feasible upon State sponsored 
audits, OIG may, whenever it considers 
necessary: (1) Make audits on a 
statewide basis; (2) perform on-site test 
audits; (3) review audit reports and 
related working papers of audits 
performed by or for State agencies. 

Subpart D—Payment Provisions 

§ 226.10 Assignment of rates of 
reimbursement for centers. 

(a) Each State agency shall, not less 
frequently than annually, notify each 
participating institution of its option to 
receive reimbursement on the basis of 
either (1) the tier determined by the 
percentage of enrolled children who are 
eligible for free and reduced-price meals 
or (2) the eligibility of each enrolled 
child for free, reduced-price, or paid 
meals. This notification shall include an 
explanation of the methods of 
reimbursement. The method of 
determining reimbursement to an 
institution may be changed more 
frequently than annually only with the 
concurrence of both the State agency 
and the institution. The State agency 
may reassign rates of reimbursement 
more frequently than annually when 
warranted by changes in family-size and 
income information. Assigned rates of 
reimbursement shall be adjusted semi¬ 
annually to reflect changes in the 
national average payment rates. 

(b) For institutions which elect to 
receive reimbursement on the basis of 
the percentage of enrolled children from 
families meeting the State’s income 
standards for free and reduced-price 
meals, the State agency shall, not less 
frequently than annually, assign rates of 
reimbursement as follows: (1) Rates of 
reimbursement not less than the 
national average payment rates for free 
meals shall be assigned to meals served 
in tier 1 institutions; (2) rates of 
reimbursement not less than the 
national average payment rates for 
reduced-price meals shall be assigned 
for meals served in tier 2 institutions; 
and (3) rates of reimbursement not less 
than the national average payment rates 
for paid meals shall be assigned to tier 3 
institutions. The State agency shall 
assign such rates of reimbursement, not 
less frequently than annually on the 
basis of family-size and income 
information reported by each institution. 
Assigned rates of reimbursement may 
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be changed more frequently than 
annually if warranted by changes in 
family-size and income information. 

(c) For institutions which elect to 
receive reimbursement on the basis of 
eligibility of each enrolled child for free, 
reduced-price, or paid meals, the State 
agency shall either: 

(1) Require that institutions submit 
each month Figures for meals served 
daily to children from families meeting 
the State’s family-size income standards 
for free meals, to children from families 
meeting the State’s family-si?e income 
standards for reduced-price meals and 
to children from families not meeting 
such guidelines; or 

(2) Establish claiming percentages, not 
less frequently than annually, for each 
institution on the basis of the number of 
enrolled children eligible for free, 
reduced-price, and paid meals; or 

(3) Determine a blended per-meal rate 
of reimbursement, not less frequently 
than annually, by adding the products 
obtained by multiplying the applicable 
national average payment rate of 
reimbursement for each category (free, 
reduced-price, paid) by the claiming 
percentage for that category. 

(d) The State agency may elect to pay 
an institution’s final claim for 
reimbursement for the fiscal year at 
higher reassigned rates of 
reimbursement for lunches and suppers; 
however, the reassigned rates may not 
exceed the applicable maximum rates of 
reimbursement established under 

§ 210.11(b) of the National School Lunch 
Program regulations. The total payments 
made to the institution shall not exceed 
the total net costs incurred for the fiscal 
year. 

§ 226.11 Program payment procedures. 

(a) Each State agency shall provide 
advance payment to each institution by 
the first day of each month of operation. 
However, any institution may decline to 
receive all or part of advance payment. 
The first advance payment of the fiscal 
year to each institution shall 
approximate the full amount of the 
average monthly reimbursement paid to 
the institution during the prior 6 months 
of operation except that the State 
agency may adjust the amount of 
advance payment to the full amount of 
reimbursement which the State agency 
has estimated the institution will earn in 
the month for which the advance 
payment is made. Advance payments to 
newly participating institutions shall 
equal the amount of reimbursement 
which the State agency has estimated 
the institution will earn in the month for 
which the advance payment is made. 

(b) If the State agency has reason to 
believe that an institution will not be 


able to submit a valid claim for 
reimbursement, such as failure to submit 
a claim for reimbursement as required 
by this section or audit or monitoring 
evidence of extensive Program 
deficiencies, advance payments shall be 
withheld until the claim is received or 
the deficiencies are corrected. The State 
agency shall notify the institution of the 
reason for withholding the advance and 
allow the institution full opportunity to 
submit evidence on appeal as provided 
for in § 226.7(j). After three advance 
payments have been made to an 
institution, the State agency shall 
establish procedures to ensure that no 
subsequent advance payment is made to 
such institution until the State agency 
has validated the institution’s claim for 
reimbursement for the third month prior 
to the month for which the advance is to 
be paid. Claims for reimbursement and 
other information should be utilized to 
adjust the amount of advance payments 
to reflect the current amount needed by 
the institution for one month’s operation. 
During the fiscal year, if the State 
agency determines that the amount of 
advance payments paid to an institution, 
less reimbursement earned by the 
institution, will not be earned by claims 
for reimbursement anticipated for the 
remainder of the fiscal year, the State 
agency may demand full or partial 
repayment of the outstanding balance. 

At the end of the Fiscal year, unearned 
payments advanced to institutions shall 
be repaid to the State agency upon 
demand, or deducted from payments 
during the following Fiscal year. 

(c) Claims for reimbursement shall be 
Filed with the State agency by the 10th 
day of the month following the month 
covered by the claim. Not more than 10 
days of the beginning or ending month 
of Program operations in a fiscal year 
may be combined on a claim with the 
operations of the month immediately 
following the beginning month, or 
preceding the ending month. Claims for 
reimbursement may not combine the last 
month of a fiscal year with the first 
month of the next fiscal year. Claims for 
reimbursement shall report information 
in accordance with the financial 
management system established by the 
State agency, and in sufficient detail to 
justify the reimbursement claimed. In 
submitting a claim for reimbursement, 
each institution shall certify that the 
claim is correct and that records are 
available to support the claim. Such 
records shall be retained for a period of 
three years after the date of submission 
of the final year to which they pertain, 
except that if audit findings have not 
been resolved, the records shall be 
retained beyond the end of the three- 


year period as long as required for the 
resolution of the issues raised by the 
audit. All accounts and records 
pertaining to the Program shall be made 
available, upon request, to 
representatives of the State agency, of 
the Department, and of the U.S. General 
Accounting Office for audit or review, at 
a reasonable time and place. 

(d) The State Agency may initiate 
procedures for suspension of an 
institution’s agreement if any claim for 
reimbursement has not been submitted 
within 90 calendar days after the end of 
the month covered by the claim. Upon 
expiration of such 90 days, the State 
agency shall notify the institution and 
afford 15 calendar days for submission 
of the missing claim. If the claim is not 
postmarked or received within 15 days, 
the State agency may suspend the 
institution’s agreement, or disallow the 
claim, or elect not to take action. A 
suspended agreement shall remain 
suspended until such time as the claim 
is received and determined to be valid 
and correct by the State agency. 
Reimbursement shall not be paid for 
meals served during the period of 
suspension, nor shall the State agency 
make any advance payments to the 
institution during this period. The State 
agency shall notify any institution 
suspended from participation under this 
paragraph of its rights to appeal under 

§ 22G.7(j). 

(e) Claims for reimbursement for 
meals served during each fiscal year 
must be filed with the State agency prior 
to January 1 of the following fiscal year 
in order to be eligible for 
reimbursement. The State agency shall, 
as determined necessary through its 
administrative review process or 
otherwise, promptly take corrective 
action with respect to any such claim. 
Such corrective action must be 
completed in sufficient time to be 
reflected in the Final Program 
Operations and Financial Status Report 
for each Fiscal year if reimbursement for 
such claims is to be made available from 
that fiscal year through the Letter of 
Credit process described under 

§ 228.4(c) of this part. The Final Program 
Operations and Financial Status Reports 
for each Fiscal year must be submitted 
by March 1 of the following year. Any 
requested increase in reimbursement 
level for a Fiscal year resulting from 
corrective action taken after submission 
of the Final fiscal year Program 
Operations and Financial Status 
Reports, must be submitted to FNS for 
approval. The request will be 
accompanied by a written explanation 
of the basis for the adjustment and the 
actions taken to minimize the need for 
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such adjustments in the future. If FNS 
approved of such increase, it will make 
payments subject to the availability of 
funds. Any reduction in reimbursement 
for that fiscal year resulting from 
corrective action taken after submission 
of the final fiscal year Program 
Operations and Financial Status Reports 
shall be handled in accordance with the 
provisions of § 226.8(a) of this Part 
except that amounts recovered may not 
be used to make program payments. 

(f) If a State agency has reason to 
believe that an institution or food 
service management company has 
engaged in unlawful acts with respect to 
Program Operations, evidence found in 
audits, investigations or other reviews 
shall be a basis for non-payment of 
claims for reimbursement. 

§ 226.12 Program payments for child care 
centers and outside-school-hours care 
centers. 

(a) Payments shall be made only to 
institutions operating under an 
agreement with the State agency for the 
meal types specified in the agreement 
served at approved child care centers 
and outside-school-hours care centers. 

A State agency may make payment for 
meals served in accordance with 
provisions of the Program in the 
calendar month preceding the calendar 
month in which the agreement is 
executed. 

(b) Each institution shall report each 
month to the State agency the total 
number of meals, by type (breakfasts, 
lunches, suppers, and supplements), 
served to children. 

(c) Each State agency shall base 
reimbursement to each institution on the 
number of meals, by type, served to 
children multiplied by the assigned rates 
of reimbursement. For institutions which 
have elected to receive reimbursement 
on the basis of the eligibility of each 
enrolled child for free, reduced-price, or 
paid meals, the State agency shall 
either: (1) Base reimbursement to 
institutions on actual daily counts of 
meals served, and multiply the number 
of meals, by type, served to children 
from families meeting the State’s family- 
size income standards for free meals, 
served to children from families meeting 
the State’s family-size income standards 
for reduced-price meals, and served to 
children from families not meeting such 
standards by the applicable national 
average payment rate, or (2) apply the 
applicable claiming percentage or 
percentages to the total number of 
meals, by type, served to children and 
multiply the product or products by the 
assigned rate of reimbursement for each 
meal type, or (3) multiply the assigned 
blended per-meal rate of reimbursement 


by the total number of meals, by type, 
served to children. 

(d) During any Fiscal year, total 
payments to an institution, including 
any cash payments in lieu of 
commodities, shall not exceed allowable 
Program operating and administrative 
costs, less income to the program. The 
State agency may limit payments for 
administrative costs to the amount 
approved in the annual administrative 
budget of the institution. The State 
agency may prohibit an institution from 
using payments for operating costs to 
pay for administrative expenses. 

(e) Supplemental food shall not be 
reimbursed if the institution also 
participates in the Special Milk Program 
for Children (7 CFR Part 215). 

(f) Each institution shall maintain 
records as prescribed by the State 
agency financial management system. 

§ 226.13 Administrative payments to 
sponsoring organizations for day care 
homes. 

(a) Sponsoring organizations for day 
care homes shall receive payments for 
administrative costs. During any fiscal 
year, administrative costs payments to a 
sponsoring organization may not exceed 
the lesser of (1) actual expenditures for 
the costs of administering the Program 
less income to the Program, or (2) the 
amount of administrative costs 
approved by the State agency in the 
sponsoring organization’s budget, or (3) 
the sum of the products obtained by 
multiplying each month the sponsoring 
organization’s: 

(i) Initial 25 day care homes by 45 
dollars: 

(ii) Next 50 day care homes by 35 
dollars: and 

(iii) Additional day care homes by 30 
dollars. During any Fiscal year, 
administrative payments to a sponsoring 
organization may not exceed 30 percent 
of the total amount of administrative 
payments and food service payments for 
day care home operations. 

(b) Prospective sponsoring 
organizations of day care homes, 
participating sponsoring organizations 
of child care centers or outside-school- 
hours care centers, independent centers, 
and participating sponsoring 
organizations of fewer than 50 homes 
which meet the criteria of this paragraph 
shall be entitled to receive start-up 
payments to develop or expand 
successful Program operations in day 
care homes. The State agency shall 
approve start-up payments only once for 
any eligible sponsoring organization. 
Sponsoring organizations which apply 
for start-up payments shall evidence: (1) 
Public or nonprofit status in accordance 
with § 226.16(a), except that sponsoring 


organizations which are moving toward 
compliance with the requirements for 
IRS tax-exempt status must demonstate 
current tax-exempt status under State 
law and regulations; (2) an 
organizational history of managing 
funds and ongoing activities (i.e. 
administering public or private 
programs); (3) an acceptable and 
realistic plan for recruiting day care 
homes to participate in the Program, 
which may be based on estimates of the 
number of day care homes to be 
recruited and information supporting 
their existence (e.g., the method of 
contacting providers): (4) an acceptable 
preliminary sponsoring organization 
management plan (e.g., plans for pre- 
operational visits, training). The State 
agency shall deny start-up payments to 
applicant sponsoring organizations 
which fail to meet any of these criteria 
or which have demonstrated financial 
irresponsibility in the operation of other 
programs funded by Federal, State, or 
local governments. The State agency 
shall notify the sponsoring organization 
of the reasons for denial and allow the 
sponsoring organization full opportunity 
to submit evidence on appeal as 
provided for in § 226.7(j). Any 
sponsoring organization applying for 
start-up funds shall be notified of 
approval or disapproval by the State 
agency in writing within 30 calendar 
days of filing a complete and correct 
application. If a sponsoring organization 
submits an incomplete application, the 
State agency shall notify the sponsoring 
organization within 15 calendar days of 
receipt of the application and shall 
provide technical assistance, if 
necessary, to the sponsoring 
organization for the purpose of 
completing its application. 

(c) Applicant sponsoring 
organizations which apply for and meet 
the criteria for start-up payments shall 
enter into an agreement with the State 
agency. The agreement shall specify: 

(1) Activities which the sponsoring 
organization will undertake to initiate or 
expand Program operations in day care 
homes; 

(2) The amount of start-up payments 
to be issued to the sponsoring 
organization, together with a budget 
detailing the costs which the sponsoring 
organization shall incur, document, and 
claim; 

(3) The time allotted to the sponsoring 
organization for the initiation or 
expansion of Program operations in 
family day care homes; 

(4) The responsibility of the applicant 
sponsoring organization to repay, upon 
demand by the State agency, start-up 
payments not expended in accordance 
with the agreement. 
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(d) Upon execution of the agreement, 
the State agency shall issue a start-up 
payment to the sponsoring organization 
in an amount equal to not less than one, 
but not more than two, month’s 
anticipated administrative 
reimbursement to the sponsoring 
organization as determined by the State 
agency. However, no sponsoring 
organization may receive start-up 
payments for more than 50 day care 
homes, and eligible sponsoring 
organizations with fewer than 50 homes 
under their jurisdiction at the time of 
application for start-up funds shall 
receive such payments for up to 50 
homes, less the number of homes under 
their jurisdiction. In determining the 
amount of start-up payments to be made 
to a sponsoring organization, the State 
agency shall consider the anticipated 
level of start-up costs to be incurred by 
the sponsoring organization and 
alternate sources of funds available to 
the sponsoring organization. 

(e) Upon expiration of the time alloted 
to the sponsoring organization for 
initiating or expanding Program 
operations in day care homes, the State 
agency shall obtain and review 
documentation of activities performed 
and costs incurred by the sponsoring 
organization under the terms of the 
start-up agreement. If the sponsoring 
organization has not made every 
reasonable effort to carry out the 
activities specified in the agreement, the 
State agency shall demand repayment of 
all or part of the payment; however, the 
sponsoring organization may retain 
start-up payments for all day care 
homes which initiate Program 
operations. No sponsoring organization 
may retain any start-up payments in 
excess of its actual costs for the 
expenditures specified in the agreement 

§ 226.14 Food Service payments to 
sponsoring organizations for day care 

homes. 

(a) Payments shall be made only to 
sponsoring organizations operating 
under an agreement with the State 
agency for the meal types specified in 
the agreement served to enrolled 
children at approved day care homes. 

(b) Each sponsoring organization shall 
report each month to the State agency 
the total number of meals, by type 
(breakfasts, lunches, suppers, and 
supplements) served to children enrolled 
in approved day care homes. 

(c) Each sponsoring organization shall 
receive payments for meals served to 
children enrolled in approved day care 
homes at the rate of 46 cents for each 
breakfast, 90 cents for each lunch and 
supper, and 27 cents for each 
supplement. However, the rate for the 


lunches and suppers shall be reduced by 
the value of commodities established 
under § 226.5(b) for all sponsoring 
organizations for day care homes which 
have elected to receive commodities. 

The full amount of food service 
payments shall be disbursed to each day 
care home on the basis of the number of 
meals, by type, served to children. 
However, the sponsoring organization 
may withhold from Program payments 
to each home an amount equal to costs 
incurred for the provision of Program 
foodstuffs or meals by the sponsoring 
organization in behalf of the home and 
with the home provider’s written 
consent. 

§ 226.15 Claims against institutions. 

(a) State agencies shall disallow any 
portion of a claim for reimbursement 
and recover any payment to an 
institution not properly payable under 
this part. However, the State agency 
shall notify the institution of the reasons 
for any disallowance or demand for 
repayment, and allow the institution full 
opportunity to submit evidence on 
appeal as provided for in § 226.7(j). 
Minimum State agency collection 
procedures for unearned payments shall 
include: (1) written demand to the 
institution for the return of improper 
payments; (2) if, after 30 calendar days, 
the institution fails to remit full payment 
or agree to a satisfactory repayment 
schedule, a second written demand for 
the return of improper payments sent by 
certified mail return receipt requested; 
and (3) if. after 60 calendar days, the 
institution fails to remit full payment or 
agree to a satisfactory repayment 
schedule, the State agency shall refer 
the claim against the institution to 
appropriate State or Federal authorities 
for pursuit of legal remedies. 

(b) In the event that the State agency 
finds that an institution which prepares 
its own meals is failing to meet the meal 
requirements of § 226.21, the State 
agency need not disallow payment or 
collect an overpayment arising out of 
such failure if the institution takes such 
other action as, in the opinion of the 
State agency, will have a corrective 
effect. 

(c) If FNS does not concur with the 
State agency’s action in paying an 
institution or in failing to collect 
overpayment, FNS shall notify the State 
agency of its intention to assert a claim 
against the State agency. In all such 
cases, the State agency shall have full 
opportunity to submit evidence 
concerning the action taken. The State 
agency shall be liable to FNS for failure 
to collect an overpayment, unless FNS 
determines that the State agency has 
conformed with this part in issuing the 


payment and has exerted reasonable 
efforts to recover the improper payment. 

Subpart E—Operational Provisions 

§ 226.16 Institution provisions. 

(a) Tax-exempt status. Institutions 
shall be public, or have tax-exempt 
status under the Internal Revenue Code 
of 1954, or be moving toward 
compliance with the requirements for 
tax-exempt status, or be currently 
operating another Federal program 
requiring nonprofit status. An institution 
which has applied to IRS for tax-exempt 
status may participate in the Program 
while its application is pending review 
by IRS. If IRS denies the application for 
tax-exempt status, the institution shall 
immediately notify the State agency of 
such denial. The State agency shall then 
terminate the participation of the 
institution. If IRS certification of tax- 
exempt status has not been received 
within 12 months of filing the 
application with IRS and IRS indicates 
that the institution has failed to provide 
all required information, the State 
agency shall terminate the participation 
of the institution until such time as IRS 
tax-exempt status is obtained. 

(b) Applications. Each institution shall 
submit to the State agency all 
information required for its approval. As 
a minimum, such information shall 
include: 

(1) Evidence of nonprofit status, in 
accordance with § 226.16(a); 

(2) An application for participation, or 
application renewal materials, 
accompanied by all necessary 
supporting documentation; 

(3) An administrative budget; 

(4) If an independent child care center 
or independent outside-school-hours 
care center, documentation that it meets 
the licensing/approval requirements of 

§ 226.7(d)(1); and 

(5) A nondiscrimination and free and 
reduced-price policy statement, and 
information regarding a public release, 
in accordance with 5 226.24. 

(c) Responsibility. Each institution 
shall accept final administrative and 
financial responsibility for Program 
operations. No institution may contract 
out for management of the Program. 

(d) Staffing. Each institution shall 
provide adequate supervisory and 
operational personnel for management 
and monitoring of the Program. 

(e) Recordkeeping. Each institution 
shall establish procedures to collect and 
maintain all necessary Program records. 
Such records shall include: 

(1) Copies of all applications and 
supporting documents submitted to the 
State agency; 
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(2) Documentation of the enrollment 
of each child, including family size and 
income information used to determine 
eligibility for free or reduced price meals 
for each child reported as being in either 
need category, at child care centers and 
outside-school-hours care centers; 

(3) Documentation of the enrollment 
of each child at day care homes; 

(4) Daily records indicating the 
number of children in attendance and 
the number of meals, by type (breakfast, 
lunch, supper, and supplements) served 
to enrolled children; 

(5) Except at day care homes, daily 
records indicating the number of meals, 
by type, served to adults performing 
labor necessary to the food service; 

(6) Copies of invoices, receipts, or 
other records required by the State 
agency financial management 
instruction to document: 

(i) Administrative costs claimed by 
the institution; 

(ii) Operating costs claimed by the 
institution except sponsoring 
organizations of day care homes; 

(iii) Income to the Program; 

(7) Copies of all claims for 
reimbursement submitted to the State 
agency; 

(8) Receipts for all Program payments 
received from the State agency; 

(9) Copies of menus, and any other 
food service records required by the 
State agency; and 

(10) Information on training session 
date(8) and location(s), as well as topics 
presented and names of participants. 

(f) Claims submission. Each 
institution shall submit claims for 
reimbursement to the State agency in 
accordance with § 226.11. 

(g) Program agreement. Each 
institution shall enter into a Program 
agreement with the State agency in 
accordance with § 226.7(e)(1). 

(h) Commodities. Each institution 
receiving commodities shall ensure 
proper commodity utilization. 

$ 226.17 Sponsoring organization 
provisions. 

(a) Each sponsoring organization shall 
comply with all provisions of § 226.16. 

(b) Each sponsoring organization shall 
submit to the State agency all 
information required for its approval 
and the approval of all child care 
facilities under its jurisdiction, 
including: 

(1) A sponsoring organization 
management plan, in accordance with 
§ 226.7(e)(2); 

(2) An application for participation, or 
renewal materials, for each child care 
facility accompanied by all necessary 
supporting documentation; and 


(3) Timely information concerning the 
eligibility status of child care facilities 
(such as licensing/approval actions). 

(c) Each sponsoring organization shall 
accept final administrative and financial 
responsibility for food service 
operations in all child care facilities 
under its jurisdiction. 

(d) Each sponsoring organization shall 
provide adequate supervisory and 
operational personnel for the effective 
management and monitoring of the 
Program at all child care facilities under 
its jurisdiction. At a minimum, such 
Program assistance shall include: 

(1) Pre-approval visits to each child 
care facility for which application is 
made to discuss Program benefits and 
verify that the proposed food service 
does not exceed the capability of the 
child care facility; 

(2) Staff training for all child care 
facilities in Program duties and 
responsibilities prior to beginning 
Program operations; 

(3) Additional training sessions, to be 
provided not less frequently than 
annually, 

(4) Reviews of food service operations 
to assess compliance with meal pattern, 
recordkeeping, and other Program 
requirements. Such reviews shall be 
made not less frequently than: 

(i) Three times each year at each child 
care center, provided at least one 
review is made during each child care 
center’s first six weeks of Program 
operations and not more than six 
months elapses between reviews. 

(ii) Four times each year at each day 
care home, provided at least one review 
is made during each day care home's 
first four weeks of Program operations 
and not more than six months elapses 
between reviews; 

(iii) Six times each year for each 
outside-school-hours care center, 
provided at least one review is made 
during each outside-school-hours care 
center's first four weeks of Program 
operations and not more than three 
months elapses between reviews. 

(e) In addition to the records required 
under $ 226.16(e). each sponsoring 
organization shall maintain the 
following: 

(1) Information concerning the dates 
and amounts of disbursements to each 
child care facility; 

(2) Information concerning the 
location and dates of each child care 
facility review, any problems noted, and 
the corrective action prescribed and 
effected. 

(f) The State agency may require a 
sponsoring organization to enter into 
separate agreements for the 
administration of separate types of child 
care facilities (child care centers, day 


care homes, and outside-school-hours 
care centers). 

(g) Each sponsoring organization 
electing to receive advance payments 
for d$y care homes may disburse such 
payments to each of the operating 
homes under its jurisdiction immediately 
upon receipt from the State agency, but 
shall disburse such payments to each 
home not later than the fifth working 
day following receipt of the home’s 
records for the month for which the 
advance is payable. If advance 
payments are disbursed by the 
sponsoring organization prior to receipt 
of each home's records, such payments 
shall be based on the number of meals 
projected to be served to enrolled, 
children at each day care home during 
the period covered by the advance, 
multiplied by the applicable payment 
rate as specified in $ 226.14(c). Each 
sponsoring organization shall disburse 
any reimbursement payments for food 
service due to each operating home 
within 15 working days of receipt from 
the State agency. Such payments shall 
be based on the number of meals served 
to enrolled children at each day care 
home, less any payments advanced to 
such home. However, the sponsoring 
organization may withhold from 
Program payments to each home an 
equal to food service operating costs 
incurred by the sponsoring organization 
in behalf of the home and with the home 
provider's written consent. If payments 
from the State agency are not sufficient 
to provide all day care homes under the 
sponsoring organization’s jurisdiction 
with advance payments and 
reimbursement payments, available 
monies shall be used to provide all due 
reimbursement payments before 
advances are disbursed. 

(h) Disbursements from sponsoring 
organizations for child care centers or 
outside-school-hours care centers shall 
be made within fifteen working days of 
receipt of payment, on the basis of the 
management plan approved by the State 
agency, and may not exceed the 
Program costs documented at each 
facility during any fiscal year. 

(i) Disbursements of advance 
payments may be withheld from child 
care facilities which fail to submit 
reports required by $ 226.16(e). 

(j) Each sponsoring organization shall 
maintain all Program payments in a non- 
interest-bearing account between the 
date of receipt from the State agency 
and the date of disbursement. 

5 226.18 Child Care Center Provisions. 

(a) Child care centers may participate 
in the Program either as independent 
centers or under the auspices of a 
sponsoring organizriion. Child care 
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centers paricipating as independent 
centers shall comply with the provisions 
of § 226.16. 

(b) Ail child care centers, whether, 
independent or sponsored, shall meet 
the following requirements: 

(1) Child care centers shall have 
Federal, State, or local licensing or 
approval to provide day services to 
children. Child care centers which are 
complying with applicable procedures to 
renew licensing or may participate in 
the Program during the renewal process, 
unless the State agency has information 
which indicates that renewal will be 
denied. If licensing or approval is not 
available to a child care center, it may 
participate if: 

(1) It receives Title XX funds for child 

care; or 

(ii) It demonstrates compliance with 
the CCFP Child Care Standards or any 
applicable State or local child care 
standards to the State Agency. 

(2) Child care centers shall be public, 
or have tax-exempt status under the 
Internal Revenue Code of 1954, or be 
moving toward compliance with the 
requirements for tax-exempt status, or 
be currently operating another Federal 
program requiring nonprofit status. A 
child care center which has applied to 
the Internal Revenue Service (IRS) for 
tax-exempt status may participate in the 
Program while its application is pending 
review by IRS. If IRS denies the 
application for tax-exempt status, the 
child care center shall immediately 
notify the State agency of such denial 
and the State agency shall terminate the 
participation of the child care center. If 
IRS certification of nonprofit status has 
not been recieved within 12 months of 
filing the application and IRS indicates 
that the child care center has failed to 
provide all required information, the 
State agency shall terminate the 
participation of the child care center 
until such time as IRS tax-exempt status 
is obtained. 

(3) Each child care center 
participating in the Program shall serve 
one or more of the following meal types: 
(i) Breakfast, (ii) Lunch, (iii) Supper, and 
(iv) Supplemental food. Reimbursement 
shall not be claimed for more than two 
services of supplemental food or more 
than one service of any other meal type 
provided daily to the same group of 
children. 

(4) Each child care center 
participating in the Program shall claim 
only the meal types specified in its 
approved application in accordance 
with the meal pattern requirements 
specified in § 226.21. Reimbursement 
may not be claimed for meals served to 
children who are not enrolled, or for 
meals served to children at any one time 


in excess of the child care center’s 
authorized capacity. Menus and any 
other nutritional records required by the 
State agency shall be maintained to 
document compliance with such 
requirements. 

(5) A child care center with pre-school 
children may also be approved to serve 
a breakfast, supplement, and supper to 
school-age children enrolled in an 
outside-school-hours care program 
meeting the criteria of $ 226.20(b) which 
is distinct from its day care program for 
pre-school-age children. The State 
agency may authorize the service of 
lunch to such enrolled children who 
attend a school which does not offer a 
lunch Program. If the majority of 
children served by the center are 
participating in an outside-school-hours 
care program, the center shall comply 
with reporting requirements of $ 226.20 
and, if it is a facility, shall be monitored 
by the sponsoring organization at the 
frequency specified in § 226.17(d)(4)(iii). 

(6) A child care center may utilize 
existing school food service facilities or 
obtain meals from a school food service 
facility, and the pertinent requirements 
of this part shall be embodied in a 
written agreement between the child 
care center and the school. The center 
shall maintain responsibility for all 
Program requirements set forth in this 
part. 

(7) Child care centers shall maintain 
current family-size and income 
information for children classified as 
eligible for free and reduced-price 
meals, and documentation of the 
enrollment of children not eligible for 
free or reduced-price meals. 

(8) Each child care center shall 
maintain daily records of the number of 
meals, by type (breakfast, lunch, supper, 
and supplements) served to enrolled 
children and to adults performing labor 
necessary to the food service. 

§ 226.19 Day care home provisions. 

(a) Day care homes shall have current 
Federal, State or local licensing or 
approval to provide day care services to 
children. Day care homes which are 
complying with applicable procedures to 
renew licensing or approval may 
participate in the Program during the 
renewal process, unless the State 
agency ha9 information which indicates 
that renewal will be denied. If licensing 
or approval is not available to a day 
care home, it may participate in the 
Program if: 

(1) It receives Title XX funds for 
providing child care: or 

(2) It demonstrates compliance with 
CCFP child care standards or applicable 
State or local child care standards to the 
State agency. 


(b) Day care homes participating in 
the program shall operate under the 
auspices of a sponsoring organization. 
Sponsoring organizations shall enter 
into a written ageement, developed by 
the State agency, with each sponsored 
day care home to specify the rights and 
responsibilities of both parties. At a 
minimum, the agreement shall embody: 

(1) The right of the sponsoring 
organization, the State agency, and the 
Department to visit the day care home 
and review its meal service and records 
during its hours of child care operations; 

(2) The responsibility of the 
sponsoring organization to train the day 
care home’s staff in program 
requirements; 

(3) The responsibility of the day care 
home to prepare and serve meals which 
meet the meal patterns specified in 

§ 226.21; 

(4) The responsibility of the day care 
home to maintain records of menus, and 
of the number of meals, by type, served 
to enrolled children; 

(5) The responsibility of the day care 
home to promptly inform the sponsoring 
organization about any change in the 
number of children enrolled for care or 
in its licensing or approval status; 

(6) The meal types approved for 
reimbursement to the day care home by 
the State agency; 

(7) The right of the day care home to 
receive in a timely manner the full food 
service rate for each meal served to 
enrolled children for which the 
sponsoring organization has received 
payment from the State agency. 
However, if, with the home provider’s 
consent, the sponsoring organization 
will incur costs for the provision of 
Program foodstuffs or meals in behalf of 
the home, and subtract such costs from 
Program payments to the home, the 
particulars of this arrangement shall be 
specified in the agreement; 

(8) The right of the sponsoring 
organization or the day care home to 
terminate the agreement for cause or 
convenience; and 

(9) A prohibition of any sponsoring 
organization fee to the day care home 
for its Program administrative services. 

(c) Each day care home shall serve 
one or more of the following meal types: 
(1) Breakfast, (2) Lunch, (3) Supper, and 
(4) Supplemental food. Reimbursement 
shall not be claimed for more than two 
services of supplemental food or more 
than one service of any other meal type 
provided daily to the same group of 
children. 

(d) Each day care home participating 
in the Program shall serve the meal 
types specified in its approved 
application in accordance with the meal 
pattern requirements specified in 
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§ 226.21. Menu records shall be 
maintained to document compliance 
with these requirements. Meals shall be 
served at no separate charge to enrolled 
children. 

(e) Each day care home shall maintain 
daily records of the number of children 
in attendance and the number of meals, 
by type, served to enrolled children. 
Payment may be made for meals served 
to the home provider’s own children 
only when (1) such children are enrolled 
and participating in the child care 
program during the time of the meal 
service, and (2) enrolled nonresident 
children are present and participating in 
the child care program. Reimbursement 
may not be claimed for meals served to 
children who are not enrolled or for 
meals served at any one time to children 
in excess of the home's authorized 
capacity. 

(f) The State agency may not require a 
day care home or sponsoring 
organization to maintain documentation 
of home operating costs. The State 
agency may not require a sponsoring 
organization to provide family size and 
income data on children enrolled in 
homes under its jurisdiction unless the 
sponsoring organization seeks to qualify 
as an especially needy institution. 

§ 226.20 Outside-school-hours care 
center provisions. 

(a) Outside-school-hours care centers 
may participate in the Program either as 
independent centers or under the 
auspices of a sponsoring organization. 
Outside-school-hours care centers 
participating as independent centers 
shall comply with the provisions of 

§ 226.16. 

(b) All outside-school-hours care 
centers, whether independent or 
sponsored, shall meet the following 
requirements: 

(1) Outside-school-hours care centers 
shall have current Federal. State or local 
licensing or approval to provide 
organized child care services to enrolled 
school-age children outside of school 
hours. The main purpose of the Program 
shall be the care and supervision of 
children. Outside-school-hours care 
centers which are complying with 
applicable procedures to renew 
licensing or approval may participate in 
the Program during the renewal process, 
unless the State agency has information 
which indicates that renewal will be 
denied. If licensing or approval is not 
available to an outside-school-hours 
care center, it may participate in the 
Program if: 

(i) It receives Title XX funds for 
providing child care; or 

(ii) It demonstrates compliance with 
CCFP child care standards or any 


applicable State or local child care 
standards to the State agency. 

(2) Outside-school-hours care centers 
shall be public, or have tax-exempt 
status under the Internal Revenue Code 
of 1954, or be moving toward 
compliance with the requirements for 
tax-exempt status, or be currently 
participating in another Federal program 
requiring nonprofit status. Centers 
which have applied to IRS for tax- 
exempt status may participate in the 
Program while their application is 
pending review by IRS. If IRS denies the 
application, the center shall immediately 
notify the State agency of such denial 
and the State agency shall terminate the 
participation of the center. If IRS 
certification of nonprofit status has not 
been received within 12 months of filing 
the application and IRS indicates that 
the center has failed to provide all 
required information, the State agency 
shall terminate the participation of the 
center in the Program until such time as 
IRS certification is obtained. 

(3) Nonresidential public or private 
nonprofit schools which provide 
organized child care programs for school 
children may participate in the Program 
as outside-school-hours care centers if: 

(i) Children are enrolled in a regularly 
scheduled child care program which 
meets the criteria of paragraph (1) of this 
section. The program is organized for 
the purpose of providing child care 
services and is distinct from any 
extracurricular programs organized 
primarily for scholastic, cultural, and 
athletic purposes; and 

(ii) Separate Program records are 
maintained. 

(4) Outside-school-hours care centers 
shall be eligible to serve a breakfast, 
supplement, and supper to enrolled 
children outside of school hours. 

(5) The State agency may authorize 
the service of lunch on weekdays to 
enrolled children attending schools 
which do not offer a lunch program. 
Lunch and a second supplement may be 
served to all enrolled children during 
periods of school vacation, including 
weekends and holidays. However, 
outside-school-hours care centers may 
not operate under the Program on 
weekends only. 

(6) Reimbursement may not be 
claimed for children who are not 
enrolled, or for meals served to children 
at any one time in excess of authorized 
capacity. 

(7) Three hours shall elapse between 
the beginning of one meal service and 
the beginning of another, except that 4 
hours shall elapse between the service 
of a lunch and supper when no 
supplement is served between lunch and 
supper. The service of a supper shall 


begin no later than 7 p.m. and end no 
later than 8 p.m. The duration of the 
meal service shall be limited to 2 hours 
for lunches and suppers and 1 hour for 
other meals. 

(8) Each outside-school-hours care 
center shall ensure that each meal 
service is supervised by an adequate 
number of operational personnel trained 
in Program requirements. Operational 
personnel shall ensure that: (i) Meals are 
served only to children enrolled for care 
and adults who perform necessary food 
service labor, (ii) meals served to 
children which meet the meal pattern 
requirements specified in § 226.21; (iii) 
each meal service is consistent with the 
meal time requirements of paragraph (7) 
of this section; (iv) meals served are 
consumed on the premises of the 
centers; (v) accurate records are 
maintained; and (vi) the number of 
meals prepared or ordered is promptly 
adjusted on the basis of participation 
trends. 

(9) Each outside-school-hours care 
center shall accurately maintain the 
following records: 

(i) Documentation of enrollment for all 
children, including current family-size 
and income information for children 
classified as eligible for free and 
reduced-price meals: 

(ii) number of meals prepared or 
delivered for each meal service; 

(iii) daily menu records for each meal 
service; 

(iv) number of meals served to 
enrolled children at each meal service; 

(v) number of enrolled children in 
attendance during each meal service; 

(vi) number of meals served to adults 
performing necessary food service labor 
for each meal service; and 

(vii) all other records required by the 
State agency financial management 
system. 

(10) An outside-school-hours care 
center may utilize existing school food 
service facilities or obtain meals from a 
school food service facility, and the 
pertinent requirements of this part shall 
be embodied in a written agreement 
between the outside-school-hours care 
center and the school. The center shall 
maintain responsibility for all Program 
requirements set forth in this part. 

§226.21 Requirements for meals. 

(a) Except as otherwise provided in 
this section, each meal served in the 
Program shall contain, as a minimum, 
the indicated food components: 

(1) A breakfast shall contain: 

(i) A serving of fluid milk as a 
beverage or on cereal, or used in part for 
each purpose. 

(11) A serving of vegetable(s) or fruit(s) 
or full-strength vegetable or fruit juice, 


v* * 
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or an equivalent quantity of any 
combination of these foods. 

(iii) A serving of whole-grain or 
enriched bread; or an equivalent serving 
of cornbread, biscuits, rolls, muffins, 
etc., made with whole-grain or enriched 
meal or flour, or a serving of whole-grain 
or enriched or fortified cereal; or a 
serving of cooked whole-grain or 
enriched pasta or noodle products such 
as macaroni, or cereal grains such as 
rice, bulgur, or com grits; or an 
equivalent quantity of any combination 
of these foods. 

(2) Both lunch and supper shall 
contain; 

(i) A serving of fluid milk as a 
beverage. 

(ii) A serving of lean meat, poultry or 
fish; or cheese; or an egg; or cooked dry 
beans or peas; or peanut butter; or an 
equivalent quantity of any combination 
of these foods. These foods must be 
served in a main dish, or in a main dish 
and one other menu item, to meet this 
requirement. Cooked dry beans or dry 
peas may be used as the meat alternate 
or as part of the vegetable/fruit 
component, but not as both food 
components in the same meal. 

(iii) A serving of two or more 
vegetables or fruits, or a combination of 
both. Full-strength vegetable or fruit 
juice may be counted to meet not more 
than one-half of this requirement 

(iv) A serving of whole-grain or 
enriched bread; or an equivalent serving 
of cornbread, biscuits, rolls, muffins, 
etc., made with whole-grain or enriched 
meal or flour, or a serving of cooked 
whole-grain or enriched pasta or noodle 
products such as macaroni, or cereal 
grains such as rice, bulgur, or com grits; 
or an equivalent quantity of any 
combination of these foods. 

(3) Supplemental food shall be served 
between other meal types and contain 
two of the following four components; 

(i) A serving of fluid milk as a 
beverage, or on cereal, or used in part 
for each purpose. 

(ii) A serving of meat or meat 
alternate. 

(iii) A serving of vegetable(s) or 
fruit(s) or full-strength vegetable or fruit 
juice, or an equivalent quantity of any 
combination of these foods. Juice may 
not be served when milk is served as the 
only other component. 

(iv) A serving of whole-grain or 
enriched bread; or an equivalent serving 
of cornbread, biscuits, rolls, muffins, 
etc., made with whole-grain or enriched 
meal or flour; or a serving of whole-grain 
or enriched or fortified cereal; or a 
serving of cooked whole-grain or 
enriched pasta or noodle products such 
as macaroni, or cereal grains such as 
rice, bulgur, or com grits; or an 
equivalent quantity of any combination 
of these foods. 

(b) Infant meal pattern. When infants 
aged up to 1 year participate in the 


Program, an infant meal shall be offered. 
Foods within the infant meal pattern 
shall be of texture and consistency 
appropriate for the particular age group 
being served. The total amount of food 
authorized in the meal patterns set forth 
below must be provided to the infant in 
order to qualify for reimbursement but 
may be served during a span of time 
consistent with the infant’s eating 
habits. Solid food should be introduced 
to children age 4 months and older on a 
gradual basis with the intent of ensuring 
their nutritional well-being. The infant 
meal shall contain, as a minimum, each 
of the following components in the 
amounts indicated for the appropriate 
age group; 

(1) Age 0 up to 4 months. 

(1) Breakfast—4-6 fluid ounces of 
infant formula. 

(ii) Lunch or supper—4-6 fluid ounces 
of infant formula. 

(iii) Supplemental food—4-6 fluid 
ounces of infant formula. 

(2) 4 up to 8 month. 

(i) Breakfast—6-6 fluid ounces of 
infant formula; 1-3 tablespoons of infant 
cereal. 

(ii) Lunch or supper—6-8 fluid ounces 
of infant formula; 1-2 tablespoons of 
infant cereal; 1-2 tablespoons of fruit or 
vegetable of appropriate consistency or 
a combination of both; 0-1 tablespoon of 
meat, fish, poultry or egg yolk or O-Va 
ounce (weight) of cheese or 0-1 ounce 


(weight or volume) of cottage cheese or 
cheese food or cheese spread of 
appropriate consistency. 

(iii) Supplemental food—2-4 fluid 
ounces of infant formula or full-strength 
fruit juice; O-Vi slice of crusty bread or 
0-2 cracker type products made from 
whole-grain or enriched meal or flour 
that are suitable for an infant for use as 
a finger food when appropriate. 

(3) 8 months up to 1 year. 

(i) Breakfast—6-6 fluid ounces of 
infant formula, or 6-6 fluid ounces of 
whole fluid milk and 0-3 fluid ounces of 
full-strength fruit juice; 2-4 tablespoons 
infant cereal. 

(ii) Lunch or supper—6-6 fluid ounces 
of infant formula, or 6-6 fluid ounces 
whole fluid milk and 0-3 fluid ounces of 
full-strength fruit juice; 3-4 tablespoons 
of fruit or vegetable of appropriate 
consistency or infant cereal or 
combinations of such foods; 1-4 
tablespoons of meat. fish, poultry, or egg 
yolk or */ 2-2 ounces (weight) of cheese 
or 1-4 ounces (weight or volume) of 
cottage cheese or cheese food or cheese 
spread of appropriate consistency. 

(iii) Supplementary food—2-4 fluid 
ounces of infant formula or whole fluid 
milk or full-strength fruit juice; O- 1 /* slice 
of crusty bread or 0-2 cracker type 
products made from whole-grain or 
enriched meal or flour that are suitable 
for an infant for use as a finger food 
when appropriate. 


Breakfast 

(c)(1) The minimum amount of food components to be served as breakfast as 
set forth in paragraph (a)(1) of this section are as follows: 

Food components Age 1 to 3 Age 3 to 6 Age 6 to 12 1 


Milk 

Milk, fluid. -- - - 

VEGETABLES ANO FRUITS 

Vegetable(s) and/or Iruit(s) ---—-- 

or 

Full-strength vegetable or fruit juice or an equivalent quantity 
of any combination of vegetable(s), fruit(s) and juice. 

Bread and Breao Alternates * 

Bread ..... 

or 

Cornbread. biscuits, rolls, muffins, etc. 4 .— .—... 

or 

Cold dry cereal * .-. —--- -—-- 

or 

Cooked cereal ...~~ 

or 

Cooked pasta or noodle products ..—. 

or 

Cooked cereal grains or an equivalent quantity of any combi¬ 
nation of bread/bread alternate. 


‘Children age 12 and up may be served adult size portions based on the greater food needs of older boys and girts, but 
shall be served not less than the minimum quantities specified in this section for children age 6 up to 12. 

‘For purposes of the requirements outlined tn this subsection, a cup means a standard measuring cup. 

’Bread, pasta or noodle products, and cereal grains shall be wholegrain or enriched; cornbread. biscuits, rolfs. muffins, etc.. 
shall be made with whole-gram or ennched meal or flour; cereal shall be whole-grain or enriched or fortified. 

‘Serving sizes and equivalents to be published m guidance materials by FNS. 

‘Either volume (cup) or weight (oz.), whichever is less. 

Lunch or Supper 

(2) The minimum amounts of food components to be served as lunch or supper 
as set forth in paragraph (a)(2) of this section are as follows: 

Food components Age 1 to 3 Age 3 to 8 Age 6 to 12' 


Milk 

Milk, fluid___ Vi cup*.- % cup- tcup. 


Vi cup *- 

Vi cup.. 

Vi cup. 

Vi cup. 

. 1 cup. 

..... Vi cup 

y 4 cup 

Vi cup..... — 

_Vi Cup. 

Vi slice. 

V* slice.-.. 

_1 slice. 

Vi serving.. 

Vi serving 

_ 1 serving. 

Vi cup or Vi oz -. 

Vi cup or Vi oz.... 


Vt cup__ 

Vk cup . 

...... Vi cup. 

Vi pip .... 

Vi cup. 

. Vi cup. 

Vi cup ...^.,.. 

Vi cup.......-- 

.... Vi cup. 
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Food components 


Age 1 to 3 

Age 3 to 6 

Age 6 to 

M» cup total . 

Mi cup total.*. 

Vicup total 

Vi slice... 

— W slice.... 

w 1 slice 

Vi serving ...... 

. Vi serving ——. 

... 1 serving 

Mi cup... 

V4 cup..Vi cup 

•A cup .... 

Vi cup . 

... Vi cup 

1 oz 

1 Vi OZ . 

... 2 oz 

1 oz.—... 

. IVi oz . 

... 2 oz. 

i egg . 

1 egg - 

i egg 

14 cup. 

... % cup ... ..... 

Vi cup. 

2 tbsp 


4 tbsp. 


Vegetables ano Fruits 

Vegetables) and/or truit(s) * _ 

Breao ano Bread Alternates * 

Bread ----- 

or 

Combread. biscuits, rolls, muffins, etc.*. . 

or 

Cooked pasta or noocflo products ... 

Cooked cereal grams or an equivalent q 
nation of bread/bread alternate. 

Meat ano Meat Alternates 

Lean meat or poultry or fish 
or 

Cheese ...... 

or 

^ 99 * ---— 


Cooked dry beans or peas 
or 

Peanut butter or an equtvale 
meat/meat alternate. 


'Children age 12 and up may be served adult-size portions based on the greater food needs of older boys and girls, but 
shall be served not less man the minimum quantities specified m this section for children age 6 up to 12. 

’For purposes of the requirements outlined in this subsection, a cup means a standard measuring cup 
’Serve 2 or more kinds of vegetable^) and/or frurt(s) Full-strength vegetable or fruit juice may be counted to meet not 
more than one-half of this requirement 

’Bread, pasla or noodle products, and cereal grains shall be wholegram or enriched, combread biscuits, rolls. muffins, etc., 
shall be whole-gram or ennched meal or flour. 

’Serving sues and equivalents to be published in guidance materials by FNS 
’Edible portion as served 

Supplemental Food 

(3) The minimum amounts of food components to be served as supplemental 
food as set forth in paragraph (a)(3) of this section are as follows. Select two of the 
following four components. (Juice may not be served when milk is served as the 
only other component. 

Food components # 


M Ik, fluid .. „n-,.- it-- 

Vegetables and Fruits 

Vegetable^) and/or Iruit(s) - 

or 


of any combination of vegetable^). fruit(s) and juice. 
Bread ano Bread Alternates’ 

Bread. ..—..... 


Combread. biscuits, rolls, muffins, etc *.. 


Cold dry cereal 
or 

Cooked cereal 


or 


Cooked pasta or noodle products.. 


nation of bread/bread alternate. 
Meat ano meat Alternates 


Lean meat or poultry or fish* 
or 

Cheese ...... 

or 

Eggs- .—-— 


*os- 


Cooked dry beans or peas 


meat/meat alternate. 


Age 1 to 3 

Age 3 to 6 

Age 6 to 12 * 

Vi cup *.. ... 

Vi cup. 

_ 1 cup. 

Vi cup ..*. 

... Vi cup.... 

..._y« cup 

Vi cup. 

— Vi cup——- 

-- % cup. 

Vi sbce. 

. Vi slice . 

mm.m. 1 slice 

Vi serving ... 

.. Vi serving_ 

_... 1 serving. 




M, cup Ot Vi oz 

Vi cup or Vi oz. 

_ % cup or 1 oz. 

M» Cup.. 

Vi cup. 

. W cup 

V4 cup ,,. 

. V4 cup. 


Vi Cup . 

...... Vi cup. 

. Vi cup 

Vi OZ.. 

*• oz. 

. 1 oz. 


Vi - 

__ 1 OZ. 

m egg 

Ml egg. 

.. legg 

Vi Cup . 

, Vi CUP .MM. 

...m.m Vi cup 

1 1 th*n 

1 tbso. 

2 tbso 



•Children age 12 and up may be served adult-size portions based on the greater food needs of older boys and girts, but 
shall bo served not less than the minimum quantities specified in this section for children age 6 up to 12 
•For purposes of the requirements outlined m this subsection, a cup means a standard measuring cup. 

•Bread, pasta or noodle products, and cereal grains shall be wholegram or enriched; combread, biscuits, rolls, muffins, etc,, 
shall be made with wholegram or ennched meal or flour, ceroal shall be whole-gram or ennched or fortified. 

•Serving sizes and equivalents to be published in guidance matenats by FNS 
‘Either volume (cup) or weight (or), whichever is less. 


’Edible portion as served. 

(d) Additional Food. To improve the 
nutrition of participating children over 1 
year of age additional foods may be 
served with each meal as follows: 

(1) Breakfast. Include as often as 
practical an egg; or a 1-ounce serving 
(edible portion as served) of meat, 
poultry or Fish; or J-ounce of cheese; or 2 


tablespoons of peanut butter or an 
equivalent quantity of any combination 
of these foods. Additional foods may be 
served as desired. 

(2) Lunch or supper. Additional foods 
may be served as desired. 

(e) Temporary unavailability of milk. 


If emergency conditions prevent an 
institution normally having a supply of 
milk from temporarily obtaining milk 
deliveries, the State agency may 
approve the service of breakfasts, 
lunches or suppers without milk during 
the emergency period. 

(f) Continuing unavailability of milk. 
The inability of an institution to obtain a 
supply of milk on a continuing basis 
shall not bar it from participation in the 
Program. In such cases, the State agency 
may approve service of meals without 
milk, provided that an equivalent 
amount of canned, whole dry or nonfat 
dry milk is used in the preparation of the 
components of the meal set forth in 
subparagraphs (a)(1), (2) and (3) of this 
section. 

(g) Statewide substitutions. In 
American Samoa, Puerto Rico, Guam, 
the Virgin Islands, the Trust Territory of 
the Pacific Islands, and the Northern 
Mariana Islands, the following 
variations from the meal requirements 
are authorized; a serving of a starchy 
vegetable, such as yams, plantains, or 
sweet potatoes may be substituted for 
the bread requirements. 

(h) Individual substitutions. 
Substitutions may be made in food 
listed in paragraphs (b) and (c) of this 
section if individual participating 
children are unable, because of medical 
or other special dietary needs, to 
consume such foods. Substitutions 
because of medical needs shall be made 
only when supported by a statement 
from a recognized medical authority 
which includes recommended alternate 
foods. 

(i) Special variations. FNS may 
approve variations in the food 
components of the meals on an 
experimental or a continuing basis in 
any institution where there is evidence 
that such variations are nutritionally 
sound and are necessary to meet ethnic, 
religious, economic, or physical needs. 

(j) Meal planning. Institutions shall 
plan for and order meals on the basis of 
current participation trends, wilh the 
objective of providing only one meal per 
child at each meal service. Records of 
participation and of ordering or 
preparing meals shall be maintained to 
demonstrate positive action toward this 
objective. In recognition of the 
fluctuation in participation levels which 
makes it difficult to estimate precisely 
the number of meals needed and to 
reduce the resultant waste, any excess 
meals that are ordered may be served to 
children and may be claimed for 
reimbursement, unless the State agency 
determines that the institution has failed 
to plan and prepare or order meals with 
the objective of providing only one meal 
per child at each meal service. 

(k) Sanitation. Institutions shall 
ensure that in storing, preparing, and 
serving food, proper sanitation and 
health standards are met which conform 
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with all applicable State and local laws 
and regulations. Institutions shall ensure 
that adequate facilities are available to 
store food or hold meals. 

(11 Donated commodities. Institutions 
shall efficiently use in the Program-any 
foods donated by the Department and 
accepted by the institution. 

(m) Plentiful foods. Institutions shall, 
in isofar as practicable, purchase and 
efficiently use in the Program foods 
designated as plentiful by the 
Department. 

(n) Additional provision. The State 
agency may allow institutions which 
serve meals prepared in schools 
participating in the National School 
Lunch and School Breakfast Programs to 
substitute the meal pattern requirements 
of the regulations governing those 
programs (7 CFR Part 210 and 7 CFR 
Part 220, respectively) for the meal 
pattern requirements contained in this 
section. 

§ 226.22 Food service management 
companies. 

(a) Any institution may contract with 
a food service managment company. An 
institution which contracts with a food 
service managment company shall 
remain responsible for ensuring that the 
food service operation conforms to its 
agreement with the State agency. All 
procurements of meals from food service 
management companies shall adhere to 
the procurement standards set forth in 
§ 226.23. Public institutions shall follow 
applicable State or local laws governing 
bid procedures. In the absence of any 
applicable State or local laws, and in 
addition to the procurement provisions 
set forth in § 226.23, the State agency 
may mandate that each institution with 
Program meal contracts of an aggregate 
value in excess of $10,000 formally 
advertise such contracts and comply 
with the following procedures intended 
to prevent fraud, waste, and Program 
abuse: 

(1) All proposed contracts shall be 
publicly announced at least once 14 
calendar days prior to the opening of 
bids. The announcement shall include 
the time and place of the bid opening; 

(2) The institution shall notify the 
State agency at least 14 calendar days 
prior to the opening of the bids of the 
time and place of the bid opening; 

(3) The invitation to bid shall not 
provide for loans or any other monetary 
benefit or terms or conditions to be 
made to institutions by food service 
management companies; 

(4) Nonfood items shall be excluded 
from the invitation to bid, except where 
such items are essential to the conduct 
of the food service; 


(5) The invitation to bid shall not 
specify special meal requirements to 
meet ethnic or religious needs unless 
special requirements are necessary to 
meet the needs of the children to be 
served; 

(6) The bid shall be publicly opened; 

(7) All bids totaling $50,000 or more 
shall be submitted to the State agency 
for approval before acceptance. All bids 
shall be submitted to the State agency 
for approval before accepting a bid 
which exceeds the lowest bid. State 
agencies shall respond to any request 
for approval within 10 working days pf 
receipt; 

(8) The institutions shall inform the 
State agency of the reason for selecting 
the food service management company 
chosen. State agencies may require 
institutions to submit copies of all bids 
submitted under this section. 

(b) The institution and the food 
service management company shall 
enter into a standard contract as 
required by § 226.7(h). However, public 
institutions may, with the approval of 
the State agency, use their customary 
form of contract if it incorporates the 
provisions of § 226.7(h). 

(c) A copy of the contract between 
each institution and food service 
management company shall be 
submitted to the State agency prior to 
the beginning of Program operations 
under the subject contract. 

(d) Each proposed additional 
provision to the standard form of 
contract shall be submitted to the State 
agency for approval. 

(e) A food service management 
company may not subcontract for the 
total meal, with or without milk, or for 
the assembly of the meal. 

§ 226.23 Procurement standards. 

(a) This section establishes standards 
and guidelines for the procurement of 
foods, supplies, equipment, and other 
goods and services. These standards are 
furnished to ensure that such materials 
and services are obtained efficiently and 
economically and in compliance with 
the provisions of applicable Federal law 
and Executive orders. 

(b) These standards shall not relieve 
the institution of any contractual 
responsibilities under its contracts. The 
institution is responsible, in accordance 
with good administrative practice and 
sound business judgment, for the 
settlement of all contractual and 
administrative issues arising out of 
procurements entered into in support of 
the Program. These include, but are not 
limited to: source evaluation, protests of 
award, disputes, and claims. Violations 
of the law shall be referred to the local, 


State, or Federal authority having proper 
jurisdiction. 

(c) Institutions may use their own 
procurement procedures which reflect 
applicable State and local laws and 
regulations, provided that procurements 
made with Program payments conform 
to the standards set forth in this section 
and in Attachment O) of Office of 
Management and Budget Circular A-1G2, 
as well as to procurement requirements 
which may be established by the State 
agency, with the approval of FNS. to 
prevent fraud, waste, and Program 
abuse. 

(d) Institutions shall maintain a 
written code of standards of conduct 
which shall govern the performance of 
their officers, employees or agents 
engaged in the award and 
administration of contracts supported by 
Program payments. No employee, officer 
or agent of the grantee shall participate 
in selection, or in the award or 
administration of a contract supported 
by Federal funds if a conflict of interest, 
real or apparent, would be involved. 
Such a conflict would arise when: 

(1) The employee, officer or agent; 

(2) Any member of his immediate 
family; 

(3) His or her partner; or 

(4) An organization which employs, or 
is about to employ, any of the above, 
has a financial or other interest in the 
firm selected for award. 

The institution’s officers, employees 
or agents shall neither solicit nor accept 
gratuities, favors or anything of 
monetary value from contractors, 
potential contractors, or parties to 
subagreements. 

Institutions may set minimum rules 
where the financial interest is not 
substantial or the gift is an unsolicited 
item of nominal intrinsic vlaue. 

To the extent permitted by State or 
local law or regulations, such standards 
of conduct shall provide for penalties, 
sanctions, or other disciplinary actions 
for violations of such standards by the 
institution’s officers, employees, or 
agents, or by contractors or their agents. 

(e) The institution shall establish 
procurement procedures which provide 
that proposed procurement actions shall 
be reviewed by institution officials to 
avoid the purchase of unnecessary or 
duplicative items. Where appropriate, 
an analysis shall be made of lease 
versus purchase alternatives, and any 
other appropriate analysis to determine 
which approach would be the most 
economical. 

(f) Affirmative steps shall be taken to 
assure that small and minority 
businesses are utilized when possible. 
Affirmative steps shall include the 
following: 
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(1) Including qualified small and 
minority businesses on solicitation lists; 

(2) Assuring that small and minority 
businesses are solicited whenever they 
are potential sources; 

(3) When economically feasible, 
dividing total requirements into smaller 
tasks or quantities so as to permit 
maximum small and minority business 
participation; 

(4) Where the requirement permits, 
establishing delivery schedules which 
will encourage participation by small 
and minority businesses; 

(5) Using the services and assistance 
of the Small Business Administration, 
the Office of Minority Business 
Enterprise of the Department of 
Commerce and the Community Services 
Administration as required; 

(6) If any subcontracts are to be let, 
requiring the prime contractor to take 
the affirmative steps in 1 through 5 
above; 

(7) Taking similar appropriate 
affirmative action in support of women's 
business enterprises. 

(g) All procurement transactions, 
regardless of whether by sealed bids or 
by negotiation and without regard to 
dollar value, shall be conducted in a 
manner that provides maximum open 
and free competition consistent with this 
section. Procurement procedures shall 
not restrict or eliminate competition. 
Examples of what is considered to be 
restrictive of competition include, but 
are not limited to (1) placing 
unreasonable requirements on firms in 
order for them to qualify to do business. 

(2) noncompetitive practices between 
firms, (3) organizational conflicts of 
interest and (4) unnecessary experience 
and bonding requirements. 

(h) The institution shall have written 
selection procedures which shall 
provide, as a minimum, the following 
procedural requirements: 

(1) Solicitations of offers, whether by 
competitive sealed bids or competitive 
negotiation, shall: 

(i) Incorporate a clear and accurate 
description of the technical 
requirements for the material, product, 
or service to be procured. Such 
description shall not, in competitive 
procurements, contain features which 
unduly restrict competition. The 
description may include a statement of 
the qualitative nature of the material, 
product or service to be procured, and 
when necessary, shall set forth those 
minimum essential characteristics and 
standards to which it must conform if it 
is to satisfy its intended use. Detailed 
product specifications should be 
avoided if at all possible. When it is 
impractical or uneconomical to make a 
clear and accurate description of the 


technical requirements, a “brand name 
or equal” description may be used as a 
means to define the performance or 
other salient requirements of a 
procurement. The specific features of the 
named brand which must be met by 
offerors shall be clearly stated. 

(ii) Clearly set forth all requirements 
which offerors must fulfill and all other 
factors to be used in evaluating bids or 
proposals. 

(2) Awards shall be made only to 
responsible contractors that posses the 
potential ability to perform successfully 
under the terms and conditions of a 
proposed procurement. Consideration 
shall be given to such matters as 
contractor integrity, compliance with 
public policy, record of past 
performance, and financial and 
technical resources. 

(i) Program procurements shall be 
made by one of the following methods: 

(1) Small purchase procedures are 
those relatively simple and informal 
procurement methods that are sound 
and appropriate for the procurement of 
services, supplies or other property, 
costing in the aggregate not more than 
$10,000. Institutions shall comply with 
State or local small purchase dollar 
limits under $10,000. If small purchase 
procedures are used for a procurement 
under the program, price or rate 
quotation shall be obtained from an 
adquate number of qualified sources. 

(2) In competitive sealed bids (formal 
advertising), sealed bids are publicly 
solicited and a firm-fixed-price contract 
(lump sum or unit price) is awarded to 
the responsible bidder whose bid, 
conforming with all the material terms 
and conditions of the invitation for bids, 
is lowest in price. 

(i) In order for formal advertising to be 
feasible, appropriate conditions must be 
present, including as a minimum, the 
following: 

(A) A complete, adequate and 
realistic specification or purchase 
description is available. 

(B) Two or more responsible suppliers 
are willing and able to compete 
effectively for the institution's business. 

(C) The procurement lends itself to a 
firm-fixed-price contract, and selection 
of the successful bidder can 
appropriately be made principally on 
the basis of price. 

(ii) If formal advertising is used for a 
procurement under the Program, the 
following requirements shall apply: 

(A) A sufficient time prior to the date 
set for opening of bids, bids shall be 
solicited from an adequate number of 
known suppliers. In addition, the 
invitation shall be publicly advertised. 

(B) The invitation for bids, including 
specifications and pertinent 


attachments, shall clearly define the 
items or services needed in order for the 
bidders to properly respond to the 
invitation. 

(C) All bids shall be opened publicly 
at the time and place stated in the 
invitation for bids. 

(D) A firm-fixed-price contract award 
shall be made by written notice to that 
responsible bidder whose bid, 
conforming to the invitation for bids, is 
lowest. Where specified in the bidding 
documents, factors such as discounts, 
transportation costs and life cycle costs 
shall be considered in determining 
which bid is lowest. Payment discounts 
may only be used to determine low bid 
when prior experience of the grantee 
indicates that such discounts are 
generally taken. 

(E) Any or all bids may be rejected 
when there are sound documented 
business reasons in the best interest of 
the Program. 

(3) In competitive negotiation, 
proposals are requested from a number 
of sources and the Request for Proposal 
is publicized. Negotiations are normally 
conducted with more than one of the 
sources submitting offers, and either a 
fixed-price or cost-reimbursable type 
contract is awarded, as appropriate. 
Competitive negotiation may be used if 
conditions are not appropriate for the 
use of formal advertising. If competitive 
negotiation is used for a procurement 
under a grant, the following 
requirements shall apply: 

(i) Proposals shall be solicited from an 
adequate number of qualified sources to 
permit reasonable competition 
consistent with the nature and 
requirements of the procurement The 
Request for Proposals shall be 
publicized and reasonable requests by 
other sources to compete shall be 
honored to the maximum extent 
practicable. 

(ii) The Request for Proposal shall 
identify all significant evaluation 
factors, including price or cost where 
required and their relative importance. 

(iii) The institution shall provide 
mechanisms for technical evaluation of 
the proposal received, determinations of 
responsible offerors for the purpose of 
written or oral discussions, and 
selection for contract award. 

(iv) Award may be made to the 
responsible offeror whose proposal will 
be most advantageous to the procuring 
party, price and other factors 
considered. Unsuccessful offerors 
should be notified promptly. 

(4) Noncompetitive negotiation is 
procurement through solicitation of a 
proposal from only one source, or after 
solicitation of a number of sources, 
competition is determined inadequate. 
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Noncompetitive negotiation may be 
used when the award of a contract is 
infeasible under small purchase, 
competitive bidding (formal advertising), 
or competitive negotiation procedures. 
Circumstances under which a contract 
may be awarded by noncompetitive 
negotiation are limited to the following: 

(i) The item is available only from a 
single source; 

(ii) Public exigency or emergency 
when the urgency for the requirement 
will not permit a delay incident to 
competitive solicitation; 

(iii) FNS authorizes noncompetitive 
negotiation; or 

(iv) After solicitation of a number of 
sources, competition is determined 
inadequate. 

(j) The cost plus a percentage of cost 
method of contracting shall not be used. 
Instructions shall perform some form of 
cost or price analysis in connection with 
every procurement action including 
contract modifications. Costs or prices 
based on estimated costs for contracts 
under the Program shall be allowed only 
to the extent that costs incurred or cost 
estimates included in negotiated prices 
are consistent with Federal cost 
principles. 

(k) Institutions shall maintain records 
sufficient to detail the significant history 
of a procurement. These records shall 
include, but are not necessarily limited 
to information pertinent to the following: 
rationale for the method of procurement, 
selection of contract type, contractor 
selection or rejection, and the basis for 
the cost or price. 

(l) In addition to provisions defining a 
sound and complete procurement 
contract, institutions shall include the 
following contract provisions or 
conditions in all procurement contracts 
and subcontracts as required by the 
provision, Federal Law or FNS: 

(1) Contracts other than small 
purchases shall contain provisions or 
conditions which will allow for 
administrative, contractual, or legal 
remedies in instances where contractors 
violate or breach contract terms, and 
provide for such sanctions and penalties 
as may be appropriate. 

(2) All contracts in excess of $10,000 
shall contain suitable provisions for 
termination by the institution including 
the manner by which it will be effected 
and the basis for settlement. In addition, 
such contracts shall describe conditions 
under which the contract may be 
terminated for default as well as 
conditions where the contract may be 
terminated because of circumstances 
beyond the control of the contractor. 

(3) All contracts awarded in excess of 
$10,000 by institutions and their 
contractors shall contain a provision 


requiring compliance with Executive 
Order 11246, entitled “Equal 
Employment Opportunity,” as amended 
by Executive Order 11375, and as 
supplemented in Department of Labor 
regulations (41 CFR Part 60). 

(4) Where applicable, all contracts 
awarded by institutions in excess of 
$2,500 which involve the employment of 
mechanics or laborers shall include a 
provision for compliance with section 
103 of the Contract Work Hours and 
Safety Standards Act (40 USC 327-330) 
as supplemented by Department of 
Labor regulations (29 CFR. Part 5). 

Under section 103 of the Act, each 
contractor shall be required to compute 
the wages of every mechanic and 
laborer on the basis of a standard work 
day of 8 hours and a standard work 
week of 40 hours. Work in excess of the 
standard work day or work week is 
permissible provided that the worker is 
compensated at a rate of not less than 
lVfe times the basic rate of pay for all 
hours worked in excess of 8 hours in any 
calendar day or 40 hours in the work 
week. These requirements do not apply 
to the purchases of supplies or materials 
or articles ordinarily available on the 
open market, or contracts for 
transportation or transmission of 
intelligence. 

(5) The contract shall include notice of 
FNS requirements and regulations 
pertaining to reporting and patent rights 
under any contract involving research, 
developmental, experimental or 
demonstration work with respect to any 
discovery or invention which arises or is 
developed in the course of or under such 
contract, and of FNS requirements and 
regulations pertaining to copyrights and 
rights in data. 

All negotiated contracts (except those 
awarded by small purchases 
procedures) awarded by institutions 
shall include a provision to the effect 
that the institution, FNS, the Comptroller 
General of the United States or any of 
their duly authorized representatives, 
shall have access to any books, 
documents, papers, and records of the 
contractor which are directly pertinent 
to that specific contract, for the purpose 
of making audit, examination, excerpts, 
and transcriptions. Institutions shall 
require contractors to maintain all 
required records for three years after 
institutions make final payment and all 
other pending matters are closed. 

(6) Contracts and subcontracts of 
amounts in excess of $100,000 shall 
contain a provision which requires 
compliance with all applicable 
standards, orders, or requirements 
issued under Section 306 of the Clean 
Air Act (42 U.S.C. 1837(h)), Section 508 
of the Clean Water Act (33 U.S.C. 1368), 


Executive Order 11738, and 
Environmental Protection Agency 
regulations (40 CFR Part 15), which 
prohibit the use under non-exempt 
Federal contracts, grants or loans of 
facilities included on the EPA List of 
Violating Facilities. The provision shall 
require reporting of violations to FNS 
and to the U.S. EPA Assistant 
Administrator for Enforcement (EN- 
329). 

(7) Contracts shall recognize 
mandatory standards and policies 
relating to energy efficiency which are 
contained in the State energy efficiency 
conservation plan issued in compliance 
with the Energy Policy and 
Conservation Act (P.L. 94-163). 

(m) Institutions shall maintain a 
contract administration system insuring 
that contractors perform in accordance 
with the terms, conditions, and 
specifications of their contracts or 
purchase orders. 

§ 226.24 Free and reduced-price meals. 

(a) The State agency shall require 
each institution to submit, at the time 
the institution applies for Program 
participation, a writen policy statement 
concerning free and reduced-price meals 
to be used uniformly in all child care 
facilities under its jurisdiction as 
required in this section. Institutions shall 
not be approved for participation nor 
agreements renewed unless the free and 
reduced-price policy statement has been 
approved. Pending approval of a 
revision of a policy statement, the 
existing policy shall remain in effect. 

(b) Sponsoring organizations of day 
care homes (which may not serve meals 
at a separate charge to children) and 
other institutions which elect to serve 
meals at no separate charge, shall 
develop a policy statement consisting of 
an assurance to the State agency that all 
children are served the same meals at 
no separate charge, regardless of race, 
color, or national origin, and that there 
is no discrimination in the course of the 
food service. 

(c) Independent centers and 
sponsoring organizations of centers 
which charge separately for meals shall 
develop a policy statement for 
determining eligibility for free and 
reduced-price meals which shall include 
the following: 

(1) The specific criteria to be used in 
determining eligibility for free and 
reduced-price meals. The institution’s 
standards of eligibility shall conform to 
the State’s income standards. 

(2) A description of the method or 
methods to be used in accepting 
applications from families for free and 
reduced-price meals. 







4992 


Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 


(3) A description of the method or 
methods to be used to collect payments 
from those children paying the full or 
reduced price of the meal which will 
protect the anonymity of the children 
receiving a free or reduced-price meal. 

(4) An assurance which provides that 
the institution will establish a hearing 
procedure for challenging, for cause, 
eligibility for free and reduced-price 
meals: (i) A simple, publicly announced 
method for a family to make an oral or 
written request for a hearing; (ii) an 
opportunity for the family to be assisted 
or represented by an attorney or other 
person in presenting its appeal; (iii) an 
opportunity to examine, prior to and 
during the hearing, the documents and 
records presented to support the 
decision under appeal; (iv) that the 
hearing shall be held with reasonable 
promptness and convenience to the 
family and that adequate notice shall be 
given to the family as to the time and 
place of the hearing; (v) an opportunity 
for the family to present oral or 
documentary evidence and arguments 
supporting its position; (vi) an 
opportunity for the family to question or 
refute any testimony or other evidence 
and to confront and cross-examine any 
adverse witnesses; (vii) that the hearing 
shall be conducted and the 
determination made by a hearing official 
who did not participate in making the 
initial decision; (viii) the determination 
of the hearing official shall be based on 
the oral and documentary evidence 
presented at the hearing and made a 
part of that hearing record; (ix) that the 
family and any designated 
representatives shall be notified in 
writing of the decision of the hearing 
official; (x) that a written record shall be 
prepared with respect to each hearing, 
which shall include the decision under 
appeal, any documentary evidence and 
a summary of any oral testimony 
presented at the hearing, the decision of 
the hearing official, including the 
reasons therefor, and a copy of the 
notification to the family of the decision 
of the hearing official; and (xi) that such 
written record of each hearing shall be 
preserved for a period of three years 
and shall be available for examination 
by the family or its representatives at 
any reasonable time and place during 
such period. 

(5) An assurance that there will be no 
overt identification of free and reduced- 
price meal recipients and no 
discrimination against any child on the 
basis of race, color, or national origin. 

(8) An assurance that the charges for 
a reduced-price lunch or supper will not 
exceed 20 cents, that the charge for a 
reduced-price breakfast will not exceed 


10 cents, and that the charge for a 
reduced-price supplement will not 
exceed 5 cents. 

(d) The hearing procedure prescribed 
under paragraph (c)(4) of this section 
shall be followed when an institution 
challenges for cause the continued 
eligibility of any child for free or 
reduced-price meals. While the 
challenge is pending, the child shall 
continue to receive the free or reduced- 
price meals to which he is entitled under 
the eligibility standards announced by 
the institution based upon the 
information supplied in the application 
made by the family. 

(e) Each institution shall annually 
provide the information metiia serving 
the area from which the institution 
draws its attendance with a public 
release. The release issued by all 
sponsoring organizations of day care 
homes, and by other institutions which 
elect not to charge separately for meals, 
shall announce the availability of meals 
at no separate charge. The release 
issued by institutions which charge 
separately for meals shall announce the 
availability of free and reduced-price 
meals to children meeting the approved 
eligibility criteria. All media releases 
shall state that meals are available to all 
enrolled children without regard to race, 
color, or national origin. 

(f) Free and reduced-price meal 
eligibility reports by institutions to State 
agencies shall be based on family-size 
and income information established not 
more than 12 months prior to reporting. 

(g) Sponsoring organizations for 
family day care homes shall ensure that 
no separate charge for food service is 
imposed on families of children enrolled 
in participating family day care homes. 

Subpart F—Food Service Equipment 
Provisions 

$ 226.25 Food service equipment 
assistance. 

(a) Apportionment of food services 
equipment assistance funds to States. 

For each fiscal year, the Secretary shall 
make food service equipment assistance 
payments to each State from any 
Federal funds made available for the 
purchase and rental of equipment to be 
used in the Program. Such payments 
shall be apportioned among the States 
on the basis of the ratio of the number of 
children below age 6 who are members 
of families that satisfy the income 
standards for free and reduced-price 
meals to the number of such children in 
all States. If any State cannot utilize all 
the funds allocated to it under this 
section, the Department shall make 
reallocations to the remaining States in 


the manner set forth in this paragraph 
for allocation of funds. 

(b) Payment of food service 
equipment assistance funds to States . 
Food service equipment funds to be paid 
to any State shall be made available by 
means of Letter of Credit issued by FNS 
in favor of the State agency. The State 
agency shall use these funds in 
accordance with § 226.4(i). 

(c) Notification of available funds . 
Within 30 days of notification by FNS to 
the State agency of the amount of funds 
available for food service equipment 
assistance, the State agency shall notify 
each institution of the availability of 
food service equipment assistance, of 
the criteria for determining which 
institutions are especially needy, of 
procedures for application for 
assistance, and of the application 
deadline date. 

(d) Matching of food service 
equipment assistance funds . Payment to 
any State of funds allocated under this 
paragraph for any fiscal year shall be 
made upon condition that at least one- 
fourth of the cost of equipment financed 
under this section shall be financed from 
sources within the State, except that this 
condition shall not apply to equipment 
obtained for institutions that are 
especially needy, as defined in the 
approved State Plan of Child Care Food 
Program Operations. Payment made by 
FNS to State agencies and by State 
agencies to institutions may be matched 
either by the recipient institution or from 
other State or local sources and 
payments. Funds from sources within 
the State may include any source of 
State or local funds. 

(e) Use of food service equipment 
assistance funds. Food service 
equipment assistance funds shall be 
used by State agencies to reimburse 
institutions for the cost of purchasing or 
renting equipment, other than land or 
building, to establish, maintain, and 
expand food service operations under 
the Program. 

(f) Application approval procedures 
and priorities. Any institution which has 
applied for or is participating in the 
Program may apply to the State agency 
for food service equipment assistance. 
Each State agency shall establish an 
application deadline date to ensure that 
applications from eligible institutions 
have an equal opportunity for 
consideration on the basis of these 
criteria: (1) the need of the institution for 
Federal financial assistance to acquire 
food service equipment, (2) the necessity 
for the equipment for which application 
is made to operate an adequate food 
service, (3) the number and need of the 
children enrolled in the Program, (4) the 
extent to which the equipment for which 
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application is made will be used in the 
Program, and (5) the amount of funds 
available to the State agency. Each 
institution which submits an application 
shall be notified within 30 calendar days 
as to whether the application is 
complete and correct. All applications 
received by the application deadline 
date shall be approved or disapproved 
within 60 calendar days, of this date. 

Each State agency shall ensure that 
applications from institutions with no 
equipment or grossly inadequate 
equipment are acted upon before 
applications from other institutions. 
Applications received after the deadline 
date may be approved, but shall be 
accorded a lower priority than those 
applications received by such date. 

(g) Direct disbursement. The State 
agency may disburse food service 
equipment assistance funds directly to a 
supplier of food service equipment if the 
funds are used to purchase equipment 
for an institution that (1) meets all the 
requirements for participation except for 
the licensing requirements, and (2) . 
satisfies all the requirements for 
licensing, except for a requirement for 
food service equipment. The State 
agency shall retain legal title to the 
equipment until the State agency and 
the institution sign an agreement 
authorizing the institution to participate 
in the Program. 

(h) Reserve fund. The State agency 
may keep in reserve up to 10 percent of 
its annual food service equipment 
assistance allocation for disbursement 
to institutions meeting the criteria of 
paragraph (g) of this section and to 
approved institutions which require 
immediate equipment acquisition or 
replacement in order to initiate or 
continue food service under the 
Program. Funds thus reserved shall be 
disbursed in accordance with the 
provisions of this section, except that 
the State agency may approve 
applications of institutions meeting the 
criteria of this paragraph at any time 
during the fiscal year and without 
consideration of the equipment needs of 
other institutions. Institutions meeting 
these criteria shall also be eligible to 
receive food service equipment 
assistance from funds which have not 
been reserved. The State agency may, at 
any time during the fiscal year, 
withdraw funds from reserve in order to 
satisfy identified equipment needs of 
institutions not meeting the criteria of 
this paragraph. 

(i) Agreements. Institutions approved 
for food service equipment assistance 
shall enter into a written agreement with 
the State agency. The institution shall 
agree to: (1) Participate in the food 


service aspect of the Program, (2) 
maintain full and accurate records to 
account for the costs of the equipment 
and receipt and use of all equipment 
assistance funds, and retain such 
records for a period of three years after 
final disposition, (3) bear the portion of 
the purchase price as is agreed upon, (4) 
use purchased or rented equipment 
acquired in whole or in part with 
Federal funds, principally in connection 
with the institution’s nonprofit food 
service, and (5) comply with the 
provisions of S 226.23 and 226.24 of this 
part where personal property is 
acquired with food service equipment 
assistance funds. State agencies shall 
ensure that agreements with institutions, 
as a minimum, are in accordance with 
this section. 

(j) Equipment assistance 
reimbursement payments . Equipment 
assistance payments may be made to 
reimburse institutions for the purchase 
or rental cost, including delivery and 
installation charges, of the equipment 
described on the application approved 
by the State agency. Total payments 
made to institutions may not exceed the 
total cost of the equipment acquired, 
including transportation and installation 
charges; however, on a statewide basis, 
total payments made to institutions 
other than especially needy institutions 
shall not exceed three-fourths of the 
total costs.. 

(k) Food service equipment assistance 
reimbursement procedure. Each State 
agency shall require each approved 
institution to submit a reimbursement 
voucher for equipment acquired. Each 
reimbursement voucher shall be 
accompanied by a copy of the bill, 
invoice, other evidence of purchase or 
rental and shall be made part of the 
institution's case file maintained by the 
State agency for a period of three years 
after final disposition. In submitting a 
reimbursement voucher for equipment, 
each institution shall certify that the 
voucher is true and correct, that the 
equipment has been installed and is 
operating in the capacity for which it 
was acquired, that records are available 
to support the voucher, and that 
payment has not been received. 

§ 226.26 Property management 
requirements. 

(a) This section prescribes policies 
and procedures governing title, use, and 
disposition of personal property 
obtained by an institution by purchase, 
whose cost was borne in whole or in 
part with food service equipment 
assistance funds. Institutions shall 
follow the property management 
policies and procedures prescribed by 
the State agency. 


(b) The following requirements shall 
be observed in acquiring, using and 
disposing of nonexpendable personal 
property: 

(1) When nonexpendable personal 
property is acquired by an institution in 
whole or in part with equipment 
assistance funds, title shall be vested in 
the institution. 

‘ (2) The institution shall retain such 
property in the Program as long as the 
State agency decides that there is a 
need for such property to accomplish the 
purposes of the Program whether or not 
the institution's food service continues 
to be supported by Federal funds. 

(3) When there is no longer a need for 
such property to accomplish the purpose 
of the Program, the institution shall use 
the property in connection with other 
Federal programs it administers. Priority 
shall be given to Federal programs 
administered by the Department over 
the programs administered by other 
Federal agencies. Approval from the 
Department or State agency, as 
applicable, must be obtained by the 
institution prior to using equipment 
acquired with food service equipment 
assistance funds for programs of other 
Federal agencies. When the institution 
no longer has need for such property in 
any of its federally assisted programs, 
the property may be use for the 
institution’s own official activities. In 
such situations, the institution may use 
the property without reimbursement to 
the State agency, or sell the property 
and retain the proceeds if the property 
had an acquisition costs of less than 
$1,000 per unit. In the case of other 
property, the institution may retain the 
property for its own use, provided that a 
fair compensation is made to FNS for 
the Federal share of the property. The 
amount of compensation shall be 
computed by applying the percentage of 
Federal participation in the cost of the 
property to the current fair market value 
of the property. If the institution has no 
need for the property, disposition shall 
be made as follows: 

(i) If the property had an acquisition 
cost of $1,000 or more per unit, the 
institution shall request disposition 
instructions from the State agency. If the 
State agency has no need for the 
property, the availability of the property 
shall be reported to the General Service 
Administration (GSA) by the 
Department to determine whether a 
requirement for the property exists in 
other Federal programs. FNS shall issue 
instructions to the State agency within 
120 days following the receipt of the 
request. If the institution is instructed to 
ship the property elsewhere, the 
institution shall be reimbursed by the 
State agency where applicable, with an 
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amount which is computed by applying 
the percentage of the institution’s 
participation in the cost of the property 
to the current fair market value of the 
property, plus any reasonable shipping 
or interim storage costs incurred. If the 
institution is instructed to otherwise 
dispose of the property, the institution 
shall be reimbursed by the State agency 
for the costs incurred in the disposition. 
If disposition instructions are not issued 
within 120 days after reporting, the 
institution shall sell the property and 
reimburse the Department in an amount 
which is computed by applying the 
percentage of Federal participation in 
the cost of the property to the sales 
proceeds. Further, the institution may be 
permitted to deduct and retain from the 
Federal share $100 or 10 percent of the 
proceeds, whichever is greater, for the 
institution’s selling and handling 
expenses. 

(ii) When the State agency determines 
that nonexpendable personal property 
with an acquisition cost of $1,000 or 
more Financed with food service 
equipment assistance funds is unique or 
difficult or costly to replace, the State 
agency may reserve the rights to require 
the institution to transfer title to 
property to the State agency or to a third 
party subject to the following 
provisions: 

(A) The right to require the transfer of 
title may be reserved only by means of 
an express special condition in the 
agreement or. if approval for the 
acquisition of the property is given after 
the agreement is executed, by the means 
of a written stipulation at the time the 
approval is given. 

(B) The property shall be 
appropriately identified in the award 
document or otherwise made known to 
the institution. 

(C) FNS or the State agency shall not 
exercise this right until the institution no 
longer needs the property in the 
Program. That need will be deemed to 
end on the date of termination of the 
agreement, unless the institution 
continues to conduct a food service after 
the date and demonstrates to the State 
agency a continued need for the 
property in its food service. 

(D) The State agency shall issue 
disposition instructions within 120 days 
after the completion of the need for the 
property under the Program. If 
instructions are not issued within this 
120 day period, the State agency’s right 
shall lapse, and the institution shall 
apply the applicable standards 
contained in paragraphs (b)(2) and (3) of 
this section. 

(4) The institution’s property 
management standards for non¬ 
expendable personal property shall also 


include the following procedural 
requirements: 

(i) Property records shall be 
maintained accurately and provide for: 
(A) a description of the property; (B) 
manufacturer’s serial number or other 
identification number; (C) acquisition 
date and costs; (D) source of the 
property; (E) percentage of food service 
equipment assistance funds used in the 
purchase of the property; (F) location, 
use, and condition of the property; and 
(G) ultimate disposition data including 
sales price or the method used to 
determine current fair market value if 
the institution reimburses the 
Department for its share. 

(ii) A physical inventory of property 
shall be taken and the results reconciled 
with the property records at least once 
evey two years to verify the existence, 
current utilization, and continued need 
for the property. 

(iii) A control system shall be in effect 
to ensure adequate safeguards to 
prevent loss, damage, or the theft of the 
property. Any loss, damage, or the theft 
of nonexpendable property shall be 
investigated and fully documented. The 
institution shall be responsible for 
replacing or repairing (with funds of the 
institution) property which is lost, 
damaged, or destroyed due to negligence 
by the institution. 

(iv) Adequate maintenance 
procedures, including those 
recommended by the manufacturer shall 
be implemented to keep the property in 
good condition. 

(v) Adequate sales procedures shall 
be established for unneeded property 
which would provide for competition to 
the extent practicable and result in the 
highest possible return. 

(c) The institution may, at its option, 
either retain or sell items of expendable 
personal property when no longer 
needed for any federally sponsored 
activity (including activities sponsored 
by other Federal agencies). 
Compensation to the Department is 
required if the aggregate fair market 
value of all of those items of expendable 
personal property acquired with 
equipment assistance funds exceeds 
$1,000 when no longer needed for any 
federally sponsored activity. The 
amount of compensation shall be 
computed by applying the percentage of 
Federal participation in the cost of the 
original property to the current fair 
market value of items retained and to 
the sales proceeds of items sold. 

(d) Compensation for the Federal 
share of property made by institutions to 
the State agency shall be returned to 
FNS, except that food service equipment 
assistance monies returned in the same 
Fiscal year that the monies were paid 


may be used by the State agency under 
§ 220.25. 

Subpart G—Other Provisions 

§ 226.27 Other provisions. 

(a) Grant closeout procedures. Grant 
closeout procedures for the Program 
shall be in accordance with 
Attachments K and L of the OfFice of 
Management and Budget Circular A-110 
(41 FR 32016, July 30.1976), or 
Attachment L of the OfFice of 
Management and Budget Circular A-102 
(42 FR 45828. September 12,1977). 

(1) Termination for cause. FNS may 
terminate a State agency's participation 
in the Program in whole, or in part, 
whenever it is determined that the State 
agency has fqiled to comply with the 
conditions of the Program. FNS shall 
promptly notify the State agency in 
writing of the termination, the reasons 
for the termination and the effective 
date. A State agency shall terminate the 
Program participation of an institution 
or facility by written notice whenever if 
is determined by FNS or the State 
agency that the institution or facility has 
failed to comply with the conditions of 
the Program. 

(2) Termination for convenience. FNS 
or the State agency may terminate the 
State agency’s participation in the 
Program when both parties agree that 
the continuation of the Program would 
not produce beneficial results 
commensurate with the further 
expenditure of funds. The two parties 
shall agree upon the termination 
conditions, including the effective date 
and, in the case of partial termination, 
the portion to be terminated. The State 
agency shall not incur new obligations 
for the terminated portion after the 
effective date, and shall cancel as many 
outstanding obligations as possible. FNS 
shall allow full credit to the State 
agency for the Federal share of 
noncancellable obligations, properly 
incurred by the State agency, or FNSRO 
where applicable. FNSRO or the State 
agency may terminate an institution’s 
participation in accordance with these 
provisions. 

(b) State requirements. Nothing 
contained in this part shall prevent a 
State agency from imposing additional 
requirements for participation in the 
Program which are not inconsistent with 
the provisions of this part; however, any 
additional requirements shall be 
approved by FNSRO and may not deny 
the Program to an eligible institution. 

(c) Value of assistance. The value of 
assistance to children under the 
Program shall not be considered to be 
income or resources for any purposes 
under any Federal or State laws, 
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including, but not limited to laws 
relating to taxation, welfare, and public 
assistance programs. 

(d) Maintenance of effort. Expenditure 
of funds from State and local sources for 
the maintenance of food programs for 
children shall not be diminished as a 
result of funds received under the Act. 

(e) Fraud penalty. Whoever 
embezzles, willfully misapplies, steals, 
or obtains by fraud any funds, assets, or 
property that are the subject of a grant 
or other form of assistance under this 
part, whether received directly or 
indirectly from the Department or 
whoever receives, conceals, or retains 
such funds, assets, or property to his use 
or gain, knowing such funds, assets, or 
property have been embezzled, willfully 
misapplied, stolen, or obtained by fraud 
shall, if such funds, assets, or property 
are of the value of $100 or more, be fined 
not more than $10,000 or imprisoned not 
more than five years, or both, or if, such 
funds, assets, or property are of a value 
of less than $100, shall be fined not more 
than $1,000 or imprisoned for not more 
than one year, or both. 

§ 226.28 Program information. 

Persons desiring information 
concerning the Program may write to the 
appropriate State agency or Regional 
Office of FNS as indicated below: 

(a) In the States of Connecticut, 

Maine, Massachusetts, New Hampshire. 
Rhode Island, and Vermont: New 
England Regional Office, FNS, U.S. 
Department of Agriculture, 33 North 
Avenue, Burlington. MA 01803. 

(b) In the States of Delaware, District 
of Columbia, Maryland, New Jersey, 

New York. Pennsylvania, Puerto Rico, 
Virginia, Virgin Islands, and West 
Virginia: Mid-Atlantic Regional Office, 
FNS, U.S. Department of Agriculture, 

One Vahlsing Center, Robbinsville, NJ 
08691. 

(c) In the States of Alabama. Florida, 
Georgia, Kentucky, Mississippi, North 
Carolina, South Carolina, and 
Tennessee: Southeast Regional Office, 
FNS, U.S. Department of Agriculture, 

1100 Spring Street NW, Atlanta, GA 
30309. 

(d) In the States of Illinois, Indiana, 
Michigan, Minnesota, Ohio and 
Wisconsin: Midwest Regional Office. 
FNS, U.S. Department of Agriculture. 530 
South Clark Street, Chicago, IL 60605. 

(e) In the States of Colorado. Iowa. 
Kansas, Missouri, Montana, Nebraska, 
North Dakota, South Dakota, Utah and 
Wyoming: Mountain Plains Regional 
Office. FNS, U.S. Department of 
Agriculture. 2420 West 26th Avenue, 
room 430. Denver, CO 30211. 

(f) In the States of Arkansas. 

Louisiana, New Mexico, Oklahoma and 


Texas: Southwest Regional Office, FNS, 
U.S. Department of Agriculture, 1100 
Commerce Street, room 5-C-30, Dallas, 
TX 75242. 

(g) In the States of Alaska, American 
Samoa, Arizona. California. Guam, 
Hawaii, Idaho, Nevada. Oregon, Trust 
Territory of the Pacific Islands, the 
Northern Mariana Islands, and 
Washington: Western Regional Office, 
FNS, U.S. Department of Agriculture, 550 
Kearny Street, room 400, San Francisco, 
CA 94108. 

§ 226.29 Implementation. 

(a) Except where otherwise specified 
in this section, all provisions of this rule 
shall become effective on May 1,1980. 

(b) The State agency shall, by April 1, 
solicit each institution's choice of either 
USDA-donated commodities or cash-in- 
lieu of commodities. Should the results 
of this survey suggest that the 
distribution of commodities to the small 
number of institutions requesting them 
would be impracticable, the State 
agency may, by May 1, after 
consultation with the State distributing 
agency, request permission from FNS to 
provide cash-in-lieu of commodities to 
all institutions. Through June 30,1980, 
State agencies shall continue to provide 
either cash-in-lieu of commodities to all 
institutions or commodities to all 
institutions in accordance with the 
program regulations of June 25,1976. 

The commodity provisions of the final 
rule shall be implemented by all State 
agencies on July 1,1980. 

(c) Prior to May 1, State agencies shall 
inform all participating institutions of 
their new responsibilities under the 
program. FNS will provide prototype 
materials to assist States. 

(d) By May 1, the State agency shall: 

(1) Complete the outreach mailing 
mandated by § 226.7(f). 

(2) Execute with each institution an 
addendum to the Program agreement 
effective for the period May 1,1980— 
September 30,1980, and incorporating: 

(i) the provisions of this rule; 

(ii) the institutional choices 
determined under S226.7(b)(10) and 
S226.10(a); and 

(iii) and administrative budget for 
sponsoring organizations of day care 
homes. 

(3) Notify each institution of the 
availability of food service equipment 
assistance, the State agency's criteria 
for determining which institutions are 
especially needy, and procedures for 
application for assistance. (The State 
agency need not establish a food service 
equipment assistance application 
deadline for Fiscal Year 1980. It may 
make direct disbursements to suppliers 
of food service equipment in accordance 


with § 226.25(g) at any time following 
publication of this rule. Should the State 
agency decide to establish a reserve 
fund, as provided for in { 226.25(h), for 
Fiscal Year 1980, the fund shall not 
exceed 10 percent of the unobligated 
balance of the State's apportionment on 
the date the fund is established.) 

(4) Begin evaluating requests for start¬ 
up assistance in accordance with 

§ 226.13(b). 

(5) Institute alternate approval 
procedures as provided in § 226.7(d)(2). 

(e) The reimbursement systems, 
except for advances, and rates 
established by this rule are effective for 
all claims for reimbursement for the 
month of May, 1980. and for each month 
thereafter. State agencies shall process 
and pay claims for May and following 
months in accordance with the 
timeframes established by 5 226.8(j). 

(f) The institution appeal procedure of 
§ 226.7(j) shall become effective with 
regard to all appealable actions taken 
by the State agency on or after May 1, 
1980. The date of receipt of the State 
agency’s notice of action by the 
institution, not the dates of the operating 
period covered by the action, shall 
determine whether the appeal 
provisions are applicable to the action. 

(g) By July 1, State agencies shall 
disburse the first advance payment to 
each institution whose request for 
advance was received by June 1. The 
first advance payment shall be issued to 
each institution whose request was 
received after June 1 within 30 calendar 
days of the date of receipt. All 
subsequent advances are payable by the 
first day of each month of operation. 

(h) The prohibitions of 5 226.9(b) shall 
be effective for the period May 1,1980- 
September 30,1980, only if they do not 
conflict with the audit section of the 
State agency’s Plan of Child Care Food 
Program Operations for fiscal year 1980. 

(i) Alternate child care standards 
approval granted by the State agency to 
any child care facility or independent 
center under the Program regulations 
published on June 25,1976, shall be 
sufficient for the purpose of establishing 
eligibility until September 30,1980. 

(j) FNS may grant State agencies 
extensions not to exceed 60 calendar 
days for implementation of all 
provisions cited in this section, except 
the effective dates for reimbursement 
rates and systems (Paragraph (e)), and 
the provisions referenced in Paragraphs 
(b), (c). and (d)(2) if serious problems are 
encountered which make 
implementation in accordance with this 
section infeasible. State agencies 
seeking an extension for implementation 
of advance payment provisions shall be 
submitted to FNS not later than 45 days 
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prior to the implementation date 
specified in this section. Each such 
request submitted by State agencies 
shall be accompanied by a detailed 
justification, outlining the reason for the 
delay and must include an alterative 
scheduled for implementation of the 
delayed provision(s). 

(k) With the following exceptions, all 
eligibility, administrative, and operating 
requirements established by this rule for 
institutions and day care facilities shall 
become effective on May 1,1980: 

(l) Sponsoring organizations shall 
execute agreements with all day care 
homes under their jurisdiction in 
accordance with § 226.19(b) by July 1, 
1980. However, the provisions of 

§ 226.19(b) shall become effective on 
May 1,1980. 

(2) Between May 1,1980, and 
September 30,1980, each sponsoring 
organization shall conduct not less than 
one review of each child care center and 
day care home under its jurisdiction and 
not less than two reviews of each 
outside-school-hours care center under 
its jurisdiction, unless the sponsoring 
organization will, between October 1, 
1979, and September 30.1980, otherwise 
conduct all of the reviews required in 
§ 226.17(d)(4). 

(Section 2, Pub. L. 95-627, 92 Stat 3603, 42 
USC 1766) 

Note.—This action has been reviewed 
under the USDA criteria established to 
implement Executive Order 12044. A 
determination has been made that this action 
should be classified “significant.” An Impact 
Analysis is available from Jordan Benderly. 

The reporting and/or recordkeeping 
requirements contained herein have 
been submitted to the Office of 
Management and budget in accordance 
with the Federal Reports Act of 1942. 

Dated: January 18.1980. 

Carol Tucker Foreman, 

Assistant Secretary’ for Food and Consumer 
Services. 

(FR Doc. 80-2006 Filed 1-21-80. 8:45am) 
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FEDERAL ELECTION COMMISSION Table l.-Suspension of Public Financing Eligibility - 

/ Democrats—Continued 

(Notice 1980-1] __ 


Designation of Official To Receive 
Presidential Primary Candidate 
Certification of Inactive Status 

agency: Federal Election Commission. 
action: Notice of designation of official 
to receive Presidential primary 
candidate certifications of inactive 

status. 


FOR FURTHER INFORMATION CONTACT: 

Ms. Patricia Ann Fiori, Assistant 
General Counsel, 1325 K Street NW., 
Washington, D.C. 20463, (202) 523-1143. 

11CFR 9033.4(b) provides that a 
Presidential candidate who receives 
federal primary matching funds will be 
ineligible for matching payments as of 
(he 30th day following the second 
consecutive primary election in which 
the candidate receives less than 10 
percent of the popular votes cast for all 
candidates of the same,party in such 
election, if the candidate permitted or 
authorized his or her name to appear on 
the ballot. This provision does not 
apply, however, if the candidate 
certifies to the Commission at least 25 
business days prior to the primary that 
he or she will not be an active candidate 
in the primary involved. 

To efficiently process these 
certifications of inactive status, the 
Commission has designated the General 
Counsel as the proper official to receive 
them. Certifications of inactive status 
should therefore be sent to the following 
address: Charles N. Steele, General 
Counsel, Federal Election Commission, 
1325 K Street NW., Washington, D.C. 
20463. 

The following tables set forth the 
dates which candidate certifications of 
inactive status are due: 

Table Suspension of Public Financing Eligibility — 

Democrats 


Primary 

Primary date 

Candidate 
certification of 
inactive status 

1. New Hampshire.,.. 

Feb 26.__ 

Jan. 21. 

2 Massachusetts. 

Mar. 4. 

Jan. 28. 

Vermont.. 

Mar. 4 _ 

Jan. 28. 

3 Alabama. 

Mar 11. 

Feb. 4 

Florida. 

Mar. 11. 

Feb 4. 

Feb 4. 

Puerto Rico_ 

Mar 11 _1.. 

4 Georgia.. 

Mar. 16 ... 

Feb 8. 

5 Iflmots.. 

Mar. 18 ..... 

Feb 11. 

6 Connecticut. 

Mar 25 .. 

Feb. 19. 

New York. 

Mar 25 . 

Feb. 19. 

Feb. 26 

Feb 26. 

7 Kansas. 

Apr. 1...„. . 

Wisconsin... 

Apr. 1 -_- 

8 Louisiana.. 

Apr. 5. 

Mar 3. 

9 Pennsylvania. 

10 District of. 

Apr. 22..... 

Mar 18 

Columbia... 

May B.— 

Apr. 1. 

Apr. 1. 

Apr 1. 

Indiana. 

May 6 ... 

North Carolina...... 

May 6_1 

Tennessee.. 

May 6. 

Apr. 1. 


Candidate 

Primary Primary date certification of 

inactive status 


11 Maryland .. May 13 . Apr 8 

Nebraska. . May 13 . Apr. 8. 

12 Michigan . May 20 . Apr. 15. 

Oregon . May 20 . Apr. 15. 

13 Arkansas _ May 27 ___.. Apr. 21. 

Idaho . May 27 _ Apr. 21. 

Kentucky . May 27 . Apr 21. 

Nevada. . May 27- . Apr 21. 

14 California . June 3 _ Apr. 28. 

Montana.. .. June3 _...__ Apr 28. 

New Jersey . June 3 _ Apr 28. 

New Mexico - June 3 —. Apr 28. 

Ohio .. June 3 - Apr. 28. 

Rhode Island - June 3......- Apr. 28. 

South Dakota . June 3 . Apr. 28. 

West Virginia June 3 -....... Apr 28. 


Table 2 .—Suspension of Public Financing Eligibility — 
Republicans 


Candidate 

Primary Pnmary date certification of 

inactive status 


1 Puerto Rico -.... Feb. 17 . Jan 14. 

2. New Hampshire.... Feb. 26 . Jan. 21. 

3 Massachusetts . Mar 4 . Jan. 28. 

Vermont _ Mar. 4 __ Jan. 28. 

4. South Carolina . Mar 8 ___ Feb. 1. 

5 Alabama _ Mar 11 . Feb 4. 

Florida . Mar 11- . Feb 4. 

Georgia - Mar 11 _ Feb. 4 

6. Illinois .. Mar. 18 ___ Feb. 11. 

7. Connecticut. Mar 25 ... Feb. 19. 

New York - Mar 25 ___ Feb. 19. 

8 Kansas .—.. Apr. 1 .... Feb. 26. 

Wisconsin...*. - Apr 1 . Feb 26. 

9 Louisiana —. Apr 5 . Mar 3. 

10 Pennsylvania .- Apr. 22 . Mar. 18. 

11. Texas . May 3 ___ Mar 31 

12 District of . *. _ 

Columbia.. v —- May 6 _ Apr 1. 

Indiana. May 6 . Apr 1. 

North Carolina May 6 . Apr. 1. 

Tennessee May 6..„....... Apr 1. 

13 Maryland.. May 13 . Apr. 8. 

Nebraska ... May 13 . Apr 8. 

14. Michigan —-- May 20 . Apr 15. 

Oregon . May 20 - Apr 15. 

15 Idaho .. May 27 .... Apr. 21. 

Kentucky .. May 27 - Apr. 21. 

Nevada. . May 27 . Apr. 21. 

16 California -- June 3..„. Apr 28. 

Mississippi .. June 3 . Apr. 28. 

16 Montana -... June 3 ... Apr. 28. 

New Jersey .— June 3 . Apr. 28. 

New Mexico .. June 3 . Apr. 28. 

Ohio .. June 3 . Apr 28. 

Rhode Island - June 3 . Apr 28. 

South Dakota .- June 3 . Apr. 28. 

16 West Virginia . June 3...'.. Apr. 28. 


Dated: January 15.1980. 

Robert O. Tiernan, 

Chairman, Federal Election Commission. 

IFR Doc. 80-1995 Filed t-21-80: 8:45 am) 

BILLING CODE 6715-01-M 
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DEPARTMENT OF LABOR 

Occupational Safety and Health 
Administration 

29 CFR Part 1990 

Identification, Classification and 
Regulation of Potential Occupational 
Carcinogens 

agency: The Occupational Safety and 
Health Administration of the United 
States Department of Labor (OSHA). 
action: Final rule. 

summary: This Part, promulgated today, 
sets forth OSHA’s general policy for the 
identification and regulation of physical 
and chemical substances that pose a 
potential occupational carcinogenic risk 
to humans. The Part provides for future 
individual rulemakings concerning each 
substance, or combination or mixture of 
substances, or process to be regulated, 
thereby affording the public and OSHA 
the opportunity, among other things, to 
determine the applicability of this 
general policy to any specific substance, 
combination or mixture of substances or 
process and to select the most effective 
type of regulation to control human 
exposures to such potential 
occupational carcinogenic substance, 
combination or mixture of substances or 
process. 

EFFECTIVE DATE: April 21, 1980. 

FOR FURTHER INFORMATION CONTACT: 

Mr. James F. Foster, Department of 
Labor, OSHA, Office of Public Affairs, 
Third Street and Constitution Avenue, 
N.W., Room N-3641, Washington, D.C. 
20210 (202-523-8151). Copies of this 
document may be also obtained at any 
time by request to the OSHA Office of 
Public Affairs at the same address or 
telephone number listed above, or by 
contacting any OSHA regional or area 
office. 
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5198 A. THE FORMAT OF THIS 
JJ* STATEMENT OF REASONS (THE 
Vm PREAMBLE) 

5 t 99 to addition to the Table of Contents 
5200 and this Introduction, this document 


consists of four other major components. 
Part A explains the rationale for and the 
necessity of the promulgation today of 
this general policy and procedure of the 
Occupational Safety and Health 
Administration (OSHA), a policy and 
procedure which describe how potential 
occupational carcinogens will be 
identified, classified and regulated in the 
future unless good grounds exist for 
deviation from that general policy. 

Part B of this document describes 
those issues underlying this rulemaking 
that are involved in the use of evidence 
derived from the human experience in 
the qualitative scientific and policy 
determinations of whether a substance, 
or combination of substances, poses a 
potential carcinogenic hazard to 
humans, namely whether exposure to 
such substance or substances should be 
regarded as having some potential for 
increasing the risk of cancer to humans. 
Part B also describes those scientific 
and policy issues that are involved in 
the methods (and assumptions on which 
they are based) for attempting to 
estimate, when appropriate, the 
magnitude of that risk in exposed human 
populations. Part C describes the same 
issues as Part B except that it deals with 
the use of evidence derived from 
experimentation in mammalian 
laboratory animals. 

Other relevant scientific issues not 
disposed of in Parts B and C and issues 
of a policy or legal nature are discussed 
in Part D. In addition, Part D also 
includes a description of the procedural 
mechanisms set forth in this final set of 
regulations and any additional rationale 
not already discussed. A bibliography of 
some of the scientific and other 
publications referred to in this 
Statement of Reasons is also included. 
Part E consists of the Regulatory text. 

References to the direct written 
testimony of witnesses are designated 
by the name of the witness, the letter 
“S” and the page of the statement, e.g., 
Upton, S. 5. References to the oral direct 
testimony or questioning of any witness 
are preceded by the witness’s nan and 
the general transcript page number, e.g., 
Upton, Tr. 450. In addition, the federal 
agency, state agency, university, 
employer or participant affiliation is 
noted where applicable, e.g., Upton 
(Director. NCI), S. 5 or Upton (Director, 
NCI), Tr. 450. Exhibits admitted to the 
Record of the public hearing are referred 
to by exhibit number, and also by author 
and date if they are publications in the 
scientific literature. Other scientific 
publications referred to by witnesses 
are also cited by author and date. 
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B. DESCRIPTION 

Pursuant to sections 6(b), 8(c) and 8(g) 
of the Occupational Safety and Health 
Act of 1970 (the Act) (84 Stat. 1593, 1599, 
29 U.S.C. 655, 657), the Secretary of 
labor's Order 8-76 (41 FR 25059) and 
Title 29 of the Code of Federal 
Regulations (CFR), Part 1911, Title 29 of 
the CFR hereby is amended by adding a 
new Part 1990, to deal with the specific 
identification, classification and 
regulation of toxic substances for which 
there is reported to be evidence of a 
carcinogenic potential to humans. In 
addition, The Part sets forth some of the 
factors which OSHA will normally 
consider in establishing priorities. As 
discussed below, these regulations 
generally apply to all employments in all 
industries covered by the Act, including 
general industry, construction, maritime 
and agriculture, as to the scientific 
identification and classification of 
potential carcinogens. (29 CFR 1990.101) 
However, the regulatory requirements 
for research laboratories and the 
construction, agriculture and maritime 
industries may involve different 
approaches, depending upon the 
industry involved. 

This set of regulations promulgated 
today attempts to deal with one of the 
most important issues OSHA faces, 
namely the exposure of workers to toxic 
substances which may be potential 
carcinogens. OSHA recognizes that in 
regulating occupational exposure to 
potential carcinogens, many gaps 
remain in our knowledge of cancer, its 
causes or cures. Minimizing exposures 
to potential carcinogens and thus 
minimizing the incidence of the disease, 
however, can be relatively swift if 
proper procedures such as this set of 
regulations are in place. We believe that 
to wait for years for science to provide 
further depth of understanding to the 
complex issues of cancer causation or 
cure, without having today some 
consistent and workable system for the 
reduction or prevention of human 
exposures to those toxic substances for 
which there is evidence of a 
carcinogenic potential to workers, 
would be inconsistent with OSHA’s 
statutory obligations and unacceptable 
to all. In this regard, it should be noted 
that this rulemaking is tinctured by two 
factors: 

a. The problem of reconciling a fluid, 
developing science into a rational and 
efficient legal/policy regulatory context 
without creating a rigidity that would hinder 
the scientific approach or meaningful 
scientific advances: and 

b. The desire for a consistent approach by 
all concerned, including the Federal 
government, to the regulation of potential 
carcinogens, whether they be found in the 


workplace, in the general environment, in 
food and drinking water or in consumer 
products. 

OSHA believes that this document 
encompasses an orderly, comprehensive 
and scientifically flexible set of 
regulations to identify, classify and 
regulate potential carcinogens in 
American workplaces, hopefully in a 
relatively short period of time. It also 
sets forth factors that OSHA will 
normally consider in establishing 
priorities. This action is based upon five 
basic propositions, namely: 

1. That OSHA should consider all 
meaningful scientific information in the 
regulation of specific substances. 

2. That the term “carcinogen", although 
perhaps difficult to define as a matter of 
science, must be defined for purposes of 
overall regulatory activity with the 
knowledge that as meaningful scientific 
advances are made, these regulations will be 
quickly amended to reflect such advances. 

3. That a toxic substance, scientifically 
identified as a carcinogen in a mammalian 
test system, as defined, is to be treated as a 
scientific and a policy matter as posing a 
carcinogenic risk to humans, unless 
scientifically sound and convincing evidence 
demonstrates otherwise for the substance 
under consideration. 

4. That when OSHA is regulating a 
Category I potential carcinogen, as defined 
herein, the permissible exposure limits will 
be set as low as feasible. In cases where 
there are suitable substitutes that are found 
to be less hazardous to the worker, no 
occupational exposure to the toxic substance 
will be permitted. These determinations are 
to be made in the individual rulemakings 
conducted pursuant to this Part. 

5. That when OSHA is regulating a 
Category II potential carcinogen, as defined 
herein, regulatory requirements will generally 
be of a different degree than those imposed 
by the regulation of a Category I potential 
carcinogen. 

In short, utilizing the best available 
scientific knowledge, OSHA will 
determine whether a substance poses a 
carcinogenic risk to humans, in general, 
by relying upon scientifically evaluated 
evidence from human epidemiological 
studies, animal studies or both. The 
degree of conclusiveness of such data 
may permit regulation of the toxic 
substance as a Category I potential 
carcinogen or a Category II potential 
carcinogen. Substances which on the 
basis of a brief scientific review of 
available data are considered 
candidates for further scientific review 
and possible regulation under this Part 
will be placed on the “Candidate List of 
Potential Occupational Carcinogens”. 
Two priority lists will be prepared—a 
Category I Potential Carcinogen list and 
a Category II Potential Carcinogen list. 
The Candidate list and the priority lists 
have no regulatory effect and do not 


represent a determination that any of 
the substances on these lists are, in fact, 
potential occupational carcinogens. 
Rather, these lists are necessary steps in 
setting priorities and in allowing for 
public input. Further review of the 
evidence may result in the removal of a 
substance from the lists or may trigger 
regulatory activity through the issuance 
of a proposal or, in appropriate 
circumstances, an emergency temporary 
standard to control exposure to the 
potential occupational carcinogen. 
Guideline model standards will be 
utilized to facilitate this process. 

The scientific and policy concepts 
underlying this policy, although 
sometimes controversial, have been 
followed after extensive consideration 
and scientific debate in other 
rulemakings by OSHA and other 
regulatory agencies many times in the 
past. For example, see the preambles to 
OSHA’s carcinogen standard applicable 
to 14 selected substances, 29 CFR 
1910.1003-1910.1016 (39 FR 3758), affd, 
Synthetic Organic Chemicals) 
Manufacturers Assn. v. Brennan I 503 
F.2d 1155 (3rd Cir., 1974) cert. den. 420 
U.S. 973 (1975) and Synthetic Organic 
Chemical Manufacturers Assn. v. 
Brennan II 506 F.2d 385 (3d Cir. 1974) 
cert. den. sub nom. Oil, Chemical and 
Atomic Workers v. Dunlop 423 U.S. 830 
(1975); the vinyl chloride standard, 29 
CFR 1910.1017 (39 FR 35892) affd. The 
Society of the Plastics Industry v. 

OSHA. 509 F.2d 1301 (2nd Cir.) cert. den. 
sub nom. Firestone Plastics Co. v. U.S. 
Dep't of Labor. 421 U.S. 992 (1975); the 
inorganic arsenic proposal (40 FR 3392, 

1975) and final standard 29 CFR 
1910.1018 (43 FR 19584,1978), appeal 
pending ASARCO v. OSHA (9th Cir. 
1978); the coke ovens emissions 
proposal (40 FR 32268,1975) and final 
standard, 29 CFR 1910.1029 (41 FR 46742, 

1976) , affd, American Iron and Steel 
Institute v. OSHA 577 F.2d 825 (3rd Cir. 
1978), petition for certiorari pending. 

In addition to previous OSHA 
regulatory decisions, the United States 
Environmental Protection Agency (EPA). 
the Food and Drug Administration 
(FDA) of the United States Department 
of Health, Education, and Welfare, the 
United States Consumer Product Safety 
Commission (CPSC) and other 
governmental agencies and bodies have, 
in the past, made, or recommended, 
regulatory decisions based upon the 
same views expressed in this document. 
The views of such governmental 
agencies, including research agencies, 
are quoted throughout this document. 
See, for example, however: 

a. EPA: 

In Re Stevens Industries, et al., (37 FR 
13369, June 30,1972), affd 
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Environmental Defense Fund (EDF) v. 
EPA, (DDT), 489 F.2d 1247 (D.C. Cir. 

1973): In Re Shell et a]., (39 FR 37265. 

Oct. 18,1974), affd, EDF v. EPA , (Aldrin 
and Dieldrin) 510 F.2d 1292 (D.C. Cir. 
1975); Presticide Registration, 
Reregistration and Classification 
Procedures (40 FR 28241, July 7.1975 and 
codified in 40 CFR Part 164); In Re 
Velsicol et al., (41 FR 7552,1976) affd, 
EDFv. EPA, (Heptachlor and 
Chlordane) 548 F.2d 998 (D.C. Cir. 1976). 
cert. den. 431 U.S. 925 (1977); In Re: The 
Toxic Pollutant Effluent Standard for 
PCBs (42 FR 6531, Feb. 2, 1977) affd EDF 
v. EPA (PCBs) 598 F.2d 62 (D.C. Cir., 

1978) and Hercules, Inc., et al, v. EPA 
(Toxaphene) 598 F.2d. 91 (D.C. Cir., 

1978); Proposed National Emission 
Standards for Hazardous Air Pollutants; 
Folicy and Procedures for Identifying, 
Assessing, and Regulation of Airborne 
Substances Posing a Risk of Cancer, 44 
FR 58642 (Oct. 10,1979). 

b. FDA: 

In re: Chloroform (proposal, 41 FR 
15026-29, April 9,1976 and final, 41 FR 
26-842—40, June 29,1976); In re Chemical 
Compounds in Food-Producing Animals: 
Proposed Criteria and Procedures for 
Evaluating Assays for Carcinogenic 
Residues (44 FR 17069, March 20,1979). 

c. CPSC: 

In re: Vinyl Chloride (39 FR 36576, Oct. 
11,1974) revised and reissued (43 FR 
12308, March 24.1978); In re TRIS (42 FR 
13850, April 8,1977) revised and 
reissued (42 FR 61621. Dec. 6,1977); In re 
Asbestos (42 FR 63354, Dec. 15,1977); In 
re Benzene (43 FR 21839. May 19,1978); 
Interim Policy and Procedure for 
Classifying, Evaluating, and Regulating 
Carcinogens in Consumer Products (43 
FR 25657, June 13,1978) (withdrawn for 
technical reasons on April 23,1979). 

Thus, we believe that this Part creates 
a system for regulatory action, based on 
a broad consensus of scientific and 
regulatory opinion, which will create a 
uniform and reasonable response to the 
regulation of potential carcinogens; will 
permit OSHA to regulate such 
substances in a timely manner; and 
which sets forth the factors OSHA will 
normally consider in setting priorities 
for the regulation of such substances. 

The existing case-by-case approach, 
with its constant re-examination of 
already resolved scientific and policy 
issues, does not permit regulation of 
such substances in a timely and efficient 
fashion. Moreover. OSHA believes this 
approach is needed to overcome the 
administrative difficulties created by the 
case-by-case approach. We also believe 
that this system will provide a 
responsible and relatively speedy 
response to new scientific data 
’ concerning hazards and risks to humans; 


is completely compatible and consistent 
in its scientific underpinnings with the 
positions taken by other regulatory and 
research health agencies of this Nation; 
and will provide clearer guidance to 
American employers on the 
identification, classification and 
regulation of potential occupational 
carcinogens, now or in the future. As the 
President of Dow Chemical Co. testified: 
“We think we should have a logical, 
workable regulation that every 
company, whether responsible or not, 
should stick to" (Oreffice. Tr. 3200). 

In issuing these regulations, OSHA is 
relying upon leading scientific evidence 
and opinions believed to reflect the 
scientific conclusions of individual 
cancer specialists and expert national 
and international cancer committees 
and agencies, as well as "experience 
gained under . . . other health and 
safety laws" (section 6(b)(5) of the Act). 
In such a task we recognize that we are 
operating "on the frontiers of scientific 
knowledge" Industrial Union 
Department v. Hodgson, 499 F.2d 467, 
474, (D.C. Cir. 1974) but with a 
"command to act" Ethyl Corp. v. EPA 
541 F.2d 1, 28 (D.C. Cir. 1975) and "a 
heavy burden" to explain when no 
action is taken EDF v. EPA (PCBs) 598 
F.2d 62 (D.C. Cir. 1978). 

This Part is essentially a statement of 
general policy regarding regulation of 
toxic substances which may pose a 
cancer hazard to workers. It provides 
that certain exceptions may be made to 
the policy where it is shown that unique 
circumstances exist. (29 CFR 1990.144) 

In addition, it provides for consideration 
of substantial new issues and/or 
substantial new evidence. (29 CFR 
1990.145) And if, because of scientific 
breakthroughs or other good reason, it 
appears that all or part of the policy is 
no longer appropriate, these regulations 
will be amended. (29 CFR 1990.106) In 
this way, OSHA will be able to deal 
with potential carcinogens far more 
efficiently while providing flexibility for 
exceptions and scientific advances. 
OSHA encourages petitions for 
amendments to these regulations as 
conditions so warrant and has provided 
for a review of the appropriateness of 
these regulations on a periodic basis. 

C. THE RULEMAKING 

1. The Development of the Proposal 

On January 19,1977, the Assistant 
Secretary of Labor for OSHA formally 
transmitted for review and comment a 
draft of the proposed set of regulations 
and preamble, to the National Advisory 
Committee on Safety and Health 
(NACOSH), a standing advisory 
committee provided for by section 7(a) 


of the Act. In addition, the acting 
Assistant Secretary, on February 17, 
1977, formally transmitted the same 
package to NIOSH with a request for 
"NIOSH’s formal review of the 
document and all suggestions on how to 
improve it as soon as possible". 

On April 18.1977, the Director of 
NIOSH responded that: "we feel it is 
advisable that OSHA proceed 
expeditiously to publish this draft, for 
public comment, as a proposed 
carcinogen regulation or administrative 
policy". NIOSH further stated that: "it 
ha[d] a number of technical concerns 
which can be discussed as the formal 
rulemaking proceeds . . .". 

In the meantime. NACOSH held 
several subcommittee meetings, which 
were duly announced in the Federal 
Register, to discuss the draft preamble 
and regulations. Full public participation 
was invited and written and oral views 
and presentations were consistently 
encouraged. (See, e.g. 42 FR 4554 [1/25/ 
77); 42 FR 14161 [3/15/77]; 42 FR 19936 
[4/15/77].) The two relevant NACOSH 
subcommittees, one the subcommittee 
on Standards and the other on Policy 
and Budget, on April 5,1977, adopted a 
position which was received and 
adopted by the full NACOSH committee 
on May 5,1977. The resolution adopted 
by NACOSH stated: 

•RECOMMENDATIONS ON PROPOSED 
REGULATION OF CERTAIN TOXIC 
MATERIALS 

“Having reviewed the draft document 
•Regulation of Certain Toxic Materials', we 
endorse OSHAs general attempt to deal with 
this difficult problem. In order to develop in 
the public forum the various factors, 
including certain legal and scientific issues, 
for a regulatory carcinogen policy to govern 
OSHA s administrative approach and to 
promote a degree of predictability, the draft 
proposal should be published in the Federal 
Register solely for the purpose of information 
gathering and that neither the document nor 
the process be engaged for a rulemaking 
purpose at this time. This recommendation is 
proposed since: 

"1. The document can be adopted by 
OSHA as an administrative policy, and there 
should be such flexibility. 

“2. The document, even if adopted as a 
policy through the rulemaking process, would 
not deprive due process challenges when 
subsequent standards are promulgated. 

“3. The document identifies those issues 
upon which much debate has evolved and 
should continue, including the concept that 
some substances, although not always 
scientifically definable as carcinogens, must 
be addressed because of a regulatory 
obligation.” 

Issues which need to be expanded 

1. address adequacy of classification 
system 

2. address carcinogenicity of impurities and 
mixtures 
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3. expand discussion on “other than animal 
testing” routes 

4. anatomic and metabolic fate 

5. decision on rate retention issue 

At the meeting on May 5.1977, some 
members of the public such as the 
representative of the Synthetic Organic 
Chemical Manufacturers Association 
(SOCMA) “object(ed) to the statement 
in the recommendation that OSHA has 
the authority to adopt the proposal as an 
administrative policy and the 
implication that it should do so. In our 
view there is a serious question as to 
whether the proposal can legally be 
adopted as an administrative policy by 
OSHA without rulemaking.” 

In addressing these concerns on the 
Record, the NACOSH members stated 
that they believed further public 
comment was needed because “the 
subgroup did not feel that it, itself, was 
in a position to evaluate the scientific 
and technical aspects of the document” 
to make meaningful comments 
(NACOSH Tr. 126, May 5.1977). 
However, the full committee made it 
clear that it would make no 
recommendation as to how OSHA 
should proceed, viz: 

Dr. Ashford: I think |Dr. Imbus of 
Burlington Industries. Inc.] is right when he 
said that we left it open for OSHA’s legal 
reading on whether or not to adopt it. 

Mr. Sheehan: It would not come back to 
this Committee to make a determination as to 
whether it should be an administrative 
policy. 

Dr. Ashford: 1 think the decision as to 
whether it should be an administrative policy 
or a 6(b) rulemaking is left to the Solicitor 
and OSHA. I think that is best left in their 
hands. 

Mr. Sheehan: That is correct. (NACOSH Tr. 
126.) 

During the spring and summer of 1977, 
OSHA carefully reviewed the 
recommendations of both NIOSH and 
NACOSH. Because of the importance of 
the issues and in order to assure the 
fullest public participation in resolution 
of the issues, and maximum usefulness 
of the cancer policy once adopted, 
OSHA decided that it should commence 
this rulemaking with the full procedures 
provided for in section 6(b) of the Act. 
The publicly stated alternative was 
OSHA’s belief that an internal 
pronouncement of policy which would 
affect substantive rights of interested 
parties might not be sustainable in the 
Courts, thus, in actuality, delaying its 
effective date in this important area by 
years. 

On June 13,1978. the Consumer 
Product Safety Commission issued a 
“cancer policy” scientifically similar to 
that encompassed in this rulemaking. It 
was issued as an “interim policy” 


without public rulemaking. (43 FR 25657) 
On September 12,1978, Dow Chemical 
Company and 6 other plaintiffs, namely 
Diamond Shamrock Corp., Ethyl 
Corporation, PPG Industries. Inc., 
Stauffer Chemical Company, Vulcan 
Materials Company and Louisiana 
Chemical Association, brought an action 
to enjoin the CPSC from proceeding with 
the implementation of that policy. The 
basis for the action was plaintiffs’ 
allegations that CPSC had failed to 
comply with 5 U.S.C. sections 553 (b) 
and (c) of the Administrative Procedures 
Act. 

In support of their motion for an 
injunction, Dow Chemical and the six 
other plaintiffs stated on September 15, 
1978: 

“Shortly after the IRLG was formed, the 
Occupational Safety and Health 
Administration took the lead in exploring the 
scientific and regulatory problems associated 
with potential carcinogens. On October 4, 
1977. OSHA proposed a broad approach to 
carcinogens which would classify substances 
based on relative risk and then proceed to 
evaluate means for reducing risks of harm. 
OSHA has recently held four months of 
hearings on the scientific and policy issues 
involved in this proposal. 

“In the course of these extensive hearings, 
there has been a vigorous debate as to the 
classification of carcinogens, risk evaluation, 
and the appropriate regulatory response.” 
***** 

“While OSHA and other governmental 
bodies were attempting to grapple with the 
problem of carcinogens in a systematic and 
coordinated way, the CPSC decided to 
shortcut this process by announcing its own 
position on this subject." 
***** 

“The CPSC has made no real effort to 
examine the serious scientific and regulatory 
issues behind the interim regulations. The 
preamble to the June 13,1978 [CPSC] 
regulations consists of a single page [in the 
Federal Register] of background information. 
In contrast, the preamble to the OSHA 
proposal regarding carcinogens contained 36 
pages [in the Federal Register] of detailed 
discussion of the underlying scientific 
literature and policy issues. The CPSC has 
apparently ignored all of these data and 
issues, and is seeking to implement its own 
private notions without subjecting them to 
public scrutiny.” (Dow's Memorandum of 
Points etc., pp. 5-7.) 

The Court granted Dow Chemical and 
the other plaintiffs an injunction less 
than 2 months later in Dow Chemical et 
al. v. Consumer Product Safety 
Commission 459 F. Supp. 378 (W.D.La. 
1978) on the basis that it believed that 
the CPSC cancer policy was more than a 
general statement of policy but would 
affect substantial rights of persons and 
therefore rulemaking was required. 


2. The Proposal 

The OSHA proposal, which Dow 
Chemical and others almost one year 
later characterized as an attempt “to 
grapple with the problem of carcinogens 
in a systematic and coordinated way”, 
was published in the October 4,1977, 
issue of the Federal Register (42 FR 
54148). It requested the submission of 
written comment from all interested 
persons on the variety of scientific, 
technical and procedural issues 
addressed or implicit in the proposal by 
no later than December 8,1977 with all 
direct written testimony of witnesses to 
be filed by January 9.1978, over 4 
months after the proposal was 
published. Moreover, OSHA transmitted 
the proposal to over 100 major trade 
associations and unions inviting their 
active participation in the rulemakinp In 
addition, OSHA scheduled an informal 
hearing to commence on March 4, 1978 
to provide an opportunity for additional 
presentation of evidence concerning the 
issues and to facilitate the conduct of 
this rulemaking (42 FR 54183). 

The proposal requested that the 
public’s witness statements and 
comments be filed prior to the filing of 
the direct testimony of witnesses invited 
by OSHA to testify, which was 
scheduled to occur on February 28, 19"8 
(42 FR 54183). By doing so, OSHA 
intended to clarify the issues so that 
they would all be addressed and not 
“passed like ships in the night”. The 
goal was to compile the fullest Record 
possible for the decision makers, in this 
case both the Assistant Secretary of 
Labor for OSHA and the Secretary of 
Labor. 

In November 1977, requests for 
extensions of time were received. On 
November 22,1977, as published in the 
November 29,1977 issue of the Federal 
Register (42 FR 60753), the Assistant 
Secretary extended the time deadlines 
set forth in the October 4,1977 proposal 
and stated: 

OSHA wishes to encourage debate on the 
numerous issues raised by the proposed 
regulations, while recognizing the need to 
proceed as expeditiously as possible. For that 
reason OSHA has decided to extend the 
period for filing written comments, data, 
views and arguments and other notices of 
intention to appear to January 30, 1978. 
Further OSHA also extends the time period 
for the submission of testimony and 
documentary evidence to be introduced by 
public witnesses at the hearing to January 30. 
1978. 

Because of these extensions of time for 
submission from interested parties. OSHA 
will file the testimony of its witnesses and 
make them available on or before March 15, 
1978, rather than by February 28, 1978, as set 
forth in the original notice. These extensions 
require rescheduling of the public rulemaking 
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hearing to April 4.1978, rather than March 14, 
as set forth in the original notice. The place of 
the hearing has also been changed to the 
Departmental Auditorium. Constitution 
Avenue between 12th and 14th Streets N.W., 
Washington, D.C. 

In January 1978, however, requests for 
additional extensions of time were again 
received together with requests to 
permit the public the opportunity to 
reply to any testimony filed by 
witnesses that had been requested by 
OSHA. On January 24,1978, as 
published in the January 27,1978 issue 
of the Federal Register (43 FR 3729), the 
Assistant Secretary again extended the 
»ime requirements of the original 
proposal and provided an additional 
opportunity for the public to submit 
supplemental responses. Specifically, an 
additional three weeks were set aside so 

iat any public participant could file 
witness statements and comments 
addressing any issues raised by the 
statements filed by witnesses requested 
by OSHA to testify and not raised in the 
proposal. The hearing was rescheduled 
to begin on May 16,1978. No further 
requests for extensions of time were 
received and not one party to the 
proceedings availed itself of the 
opportunity to file additional or 
supplemental witness statements as 
provided. 

3. The Response to the Proposal and the 
Hearings 

At the outset, it should be pointed out 
that, in the proposed notice of 
rulemaking, OSHA stated that it 
expected that some might question the 
policy and scientific decisions inherent 
in the proposal as going too far, while 
others might contend that they did not 
go far enough (42 FR 54149). OSHA 
proposed that all concerned, however, 
should approach these issues in a spirit 
of co-operation and candor—and with 
the recognition that policy 
determinations in a legal framework 
could not be based solely upon scientific 
fact where such factual data were often 
incomplete. But, insofar as the central 
issue of whether exposure to potential 
carcinogens should be regulated, OSHA 
stated that it believed that the time had 
come to say that at least this issue had 
been resolved (42 FR 54149). In that 
regard, OSHA cited the "expert”* blue 
ribbon scientific Ad Hoc Committee on 
the Evaluation of Low Levels of 
Environmental Chemical Carcinogens of 
NCI, which reported over nine (9) years 
ago in 1970 to the Surgeon General of 
the United States that: 


‘The term used by FDA in 44 FR 17090 (March 20. 

1979). 


“An effective program to protect man from 
the mass of environmental cancer hazards is 
within reach. No more time should be 
allowed to pass before the recommendations 
set forth in this report are applied to reality.” 
(NCI Ad Hoc Committee, 1970. p. 8.) 

It should be noted that five (5) of the 
eight (8) members of that committee and 
two (2) of the staff members testified or 
presented evidence in this rulemaking, 
namely: Dr. Umberto Saffiotti (NCI); Dr. 
Paul Kotin (Johns-Manville). Dr. William 
Lijinsky (FCRC: NCI); Dr. Marvin A. 
Schneiderman (NCI); Dr. Philippe Shubik 
(Eppley Institute. Univ. of Nebraska); Dr. 
Richard R. Bates (FDA, NIEHS); and Dr. 
Elizabeth K. Weisburger (NCI). 

This rulemaking, as described below, 
may well be the most important single 
proceeding OSHA has ever had or will 
ever conduct in the future in this area. It 
interested major segments of the public 
such as the American Petroleum 
Institute (API) who "strongly 
support(ed) 'the need for a 
comprehensive and rational policy for 
the regulation of carcinogens in the 
workplace'." (API Brief, p. 1). API 
further stated "(d)espite the many 
problems API has with the specifics of 
OSHA’s Proposal, OSHA has provided a 
useful forum for the broad discussion of 
issues that may prove helpful in 
ultimately deciding the uniquely difficult 
questions presented by the regulation of 
carcinogens." (API Brief, p. 1). It 
included full participation by organized 
labor such as the American Federation 
of Labor and Congress of Industrial 
Organizations (AFL-CIO), the United 
Steelworkers of America (USW), the 
International Brotherhood of Teamsters, 
the United Automobile Workers (UAW), 
and the Oil, Chemical and Atomic 
Workers (OCAW). It attracted 
participation by environmental groups 
such as the Environmental Defense Fund 
(EDF), the Natural Resources Defense 
Council (NRDC) and the Health 
Research Group (HRG). And it spawned 
a major new trade association, the 
American Industrial Health Council 
(AIHC) and chaired by the President of 
Dow Chemical Co. (Oreffice, S. 1). The 
stated objective of AIHC was 
"cooperating with government, labor, 
and the public in developing a sound 
policy for the control of exposures to 
carcinogens in the workplace" (AIHC 
Brief, p. 5). 

OSHA is gratified that its hope for co¬ 
operation and candor in this proceeding 
was far exceeded by the responsible 
public response and participation. 
Indeed, we believe that this entire 
rulemaking provides justification for the 
rationale underlying the legal process by 
which such actions of Federal agencies 
are finally decided. As the Director of 


Health Standards Programs stated on 
the first day of the hearing: 

“In its preamble to this proposal. OSHA 
has attempted to explain in detail the reasons 
for each provision in the proposal. The 
scientific debate behind each policy has been 
described; OSHA’s position has been stated 
as clearly as we were able; other regulatory 
views have been identified; and opposing 
arguments summarized. We welcome the 
impressive array of scientific experts and 
other parties who will testify on behalf of 
industry, unions, public interest groups, and 
the government. Their testimony and 
statements will help build an extensive 
public record which the Agency will closely 
analyze and draw upon in making our 
decisions on the final cancer policy 
regulations. 

“Although the proposal reflects the 
Agency’s position at the time it was issued, 
last October, our mind is open. Our desire to 
have a rulemaking record which reflects the 
true spectrum of opinion in the scientific 
community on every significant issue will be 
served by hearing all of the testimony in this 
proceeding. 

“This hearing has attracted the largest 
number of participants in OSHA’s seven-year 
rulemaking history. We were not surprised. 
The scope of issues raised by the proposal 
cut across almost every conceivable 
discipline. We welcome the impressive array 
of scientific and policy experts who will 
testify and build a record for the Agency to 
analyze, and we intend that in this 
proceeding all facets of the proposal will 
undergo thorough scientific and policy 
scrutiny. 

"In the interest of creating as full a record 
as possible, OSHA has requested a relatively 
large number of individuals to participate in 
this hearing or to provide statements for the 
record. Many of these individuals are 
scheduled to present oral testimony in this 
hearing. In the interest of time, some are not. 
but their statements will be placed in the 
record. 

“All of the distinguished individuals are 
appearing as individual scientists or citizens 
to present their individual views, except in 
the case of NIOSH or where the witness has 
indicated otherwise. Because OSHA 
requested an individual to submit a statement 
for the record, or testimony for this hearing 
does not necessarily mean that OSHA 
subscribes to any or all of the views 
presented in that statement. Again, for the 
purposes of developing a full and complete 
record, OSHA encouraged all of these 
persons participating at its requests to cover 
any or all areas of disagreement with the 
proposal if they so desired. These statements, 
therefore, as the cover sheet on them 
indicates, are statements requested by 
OSHA, not statements from OSHA or 
statements by OSHA witnesses in the 
traditional legal sense.” (Wrenn, Tr. 21-23) 

OSHA believes that the rulemaking 
proceeding provided OSHA with greater 
insights into the rational regulation of 
substances which present potential 
cancer hazards to humans. 

The hearings began on May 16,1978, 
before the Department of Labor’s 
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Administrative Law judge Jean Greene. 
In general, hearings were held each 
working day thereafter and ended on 
July 25,1978. The Record was finally 
closed after various extensions on 
December 19,1978. The Record was 
certified by judge Greene on January 23. 
1979. 

OSHA requested 54 experts in the 
field of carcinogenesis from all relevant 
disciplines to present written 
statements. Forty-six of those witnesses 
were actually presented at the hearing 
for cross-examination, including the 
Director of NCI, Arthur C. Upton; the 
Director of NIEHS, David P. Rail; the 
Commissioner of FDA, Donald Kennedy; 
the Chairperson of the CPSC, S. John 
Byington; and the EPA Assistant 
Administrator for Toxic Substances, 
Steven jellinek. None of these witnesses 
nor any other persons requested to be 
witnesses by OSHA left the witness 
stand until the questioning of such 
witness by all participants and 
attorneys in the hearing was complete. 
All other persons invited by OSHA to 
file statements as witnesses were 
available for questioning upon request 
but no such request was ever made by 
any participant to this rulemaking. The 
public filed many witness statements, 
pre-hearing comments and exhibits in 
the Record. The transcript, which 
consists almost solely of responses to 
questions, is over 8,500 pages. Large 
volumes of exhibits and references, 
primarily scientific papers and articles, 
were submitted for the Record. Over one 
hundred seventeen post-hearing 
statements, comments and briefs were 
received. Eleven other comments were 
submitted by persons who did not 
participate in this rulemaking. It is 
estimated that the total Record consists 
of over 250,000 pages. 

An impressive feature of the hearing 
record was the high scientific quality of 
much of the testimony. The list of 
witnesses as pointed out above included 
the Directors of NCI and NIEHS. In 
addition, many distinguished cancer 
researchers from these institutes, 

NIOSH, other federal, state and 
international agencies, the academic 
community, private research Institutes 
and industrial research departments 
also appeared. Many witnesses 
presented extensive, up-to-date reviews 
of various aspects of carcinogenesis, 
including extensive documentation from 
the scientific literature or their own 
work. In addition to many volumes of 
scientific papers and reviews, a number 
of reports of expert committees of the 
National Academy of Sciences and 
other scientific bodies were 
incorporated into the Record. Several 


participants pointed out that OSHA’s 
original proposal was documented 
primarily with references to reviews and 
committee reports published in the 
period 1969-76. The extensive 
documentation submitted for the hearing 
record has enabled OSHA to update this 
documentation and to incorporate many 
primary references reflecting current 
scientific knowledge. 

4. The Interagency Regulatory Liaison 
Group (IRLG) 

Much has been made of the fact that, 
pursuant to the belief of the President of 
the United States that federal agencies 
involved in common areas of endeavor 
should at least attempt to coordinate 
their activities, the Administrator of 
EPA, the Assistant Secretary of Labor 
for OSHA, the Commissioner of FDA 
and the Chairperson of CPSC formalized 
in 1977 a degree of cooperation and 
coordination between their four 
regulatory agencies (that had existed for 
years in varying degrees) known as the 
Interagency Regulatory Liaison Group or 
IRLG. 

AIHC has claimed that OSHA’s 
participation in the development of an 
IRLG “Risk Assessment" document has 
somehow tainted the OSHA cancer 
policy. OSHA does not agree. First, 
every decision in this cancer policy is 
based exclusively upon the Record from 
the proceeding. Moreover, there is 
nothing unique about OSHA 
participating in a number of activities at 
the same time that cover the same or 
related issues. Thus, not only did OSHA 
participate in developing the IRLG risk 
assessment document, but it also issued 
standards on several carcinogenic 
substances including arsenic, benzene 
and acrylonitrile during the two years 
since the proposed cancer policy was 
published. OSHA believes that it would 
be impossible for it to carry out its 
statutory responsibilities if it were 
foreclosed from considering, in other 
contexts, issues it is considering with 
regard to a specific regulation. 

PART A. THE RATIONALE AND NEED 
FOR THIS GENERAL POLICY 

II. THE REGULATORY DILEMMA 

Any decision as to how to regulate 
carcinogens is obviously complex. 
Despite some advances in our 
understanding of cancer, the 
fundamental causes and mechanisms 
elude us. Chemical or physical agents 
known or suspected to pose a risk of 
inducing cancer in humans present 
certain problems unique to the 
regulation of toxic materials in the 
workplace, which are discussed below. 


And with the increasing number of 
environmental chemicals, the number of 
carcinogens also is likely to increase, 
together with the size and complexity of 
OSHA’s rulemakings and the 
concomitant Records and related issues 
consistently raised in various federal 
Courts of Appeals. 

Perhaps the most eloquent statement 
of the problems faced by OSHA or any 
regulatory agency in this area 
concerning regulation of human 
exposures to possible carcinogenic 
substance was made by Dr. Richard 
Bates (NIEHS, FDA) in his direct 
testimony concerning the historical 
example of the Broad Street pump; 

"A classic episode in the history of disease 
prevention took place in London in 1854. An 
epidemic of cholera occurred in the 
neighborhood around Broad Street. John 
Snow, the hero of the story, studied the 
habits of the victims and found that almost 
all obtained their water from the well on 
Broad Street. Swift action was taken; the 
pump was closed down and the epidemic 
rapidly subsided. This disease was caused by 
exposure to the bacterium Vibrio choleroe. 
One can imagine the reaction that might 
occur today if it were proposed to close down 
the pump on the basis of evidence of the kind 
obtained by John Snow. Many scientists 
would point out that it had not been 
conclusively demonstrated that the water 
was the cause of the disease. They would be 
troubled because of the lack of satisfactory 
theoretical knowledge to explain how the 
water could have caused the disease. 
Furthermore, other habits of those who had 
become ill had not been adequately 
investigated, so it would not be possible to 
rule out other causes of the disease. The 
scientists would have been correct. Others 
would have pointed out that some members 
of the community who drank from the Broad 
Street well had not succumbed to cholera. 
Thus, even if there were something wrong 
with the water, there must be other factors 
involved, and if we could control these we 
would not have to be concerned about the 
water. These conclusions are also correct. 
Some who consumed water from the Broad 
Street well would have objected to closing it 
because the taste of water from other wells 
was not as agreeable. Finally, if the pump 
had been owned by an individual who sold 
the water, he would certainly have protested 
against closing down his business on the 
basis of inconclusive evidence of hazard. 

“This story illustrates a number of points 
that need to be kept in mind as we examine 
the proposed carcinogen policy of the 
Occupational Safety and Health 
Administration. First, if human disease and 
deaths are to be prevented, it is often 
necessary to control exposure for which there 
is some evidence of hazard before that 
evidence has reached the point that scientists 
would universally regard as conclusive. The 
alternative, to continue exposure until there 
is conclusive evidence of human hazard, is a 
form of human experimentation that our 
society finds increasingly unacceptable. 
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“Second, development of a disease in any 
individual is the result of complex 
interactions of a variety of factors including 
his or her genetic susceptibility; 
environmental influences on the person’s 
state of susceptibility that may include such 
things as exposure to other harmful agents in 
the environment, the person’s state of 
nutrition, age and general health; and finally 
the level and extent of exposure to specific 
disease causing agents. These principles hold 
true for cholera; not all who drank from the 
Broad Street well developed cholera. These 
principles also apply to cancer induction; 
.ancer develops in susceptible individuals 
exposed to carcinogenic agents. 

“Third, the incidence of disease in a 
population can be reduced either by reducing 
exposure to specific causative agents or 
through general or specific measures that 
reduce the level of susceptibility of the 
population to the causative agents. The state 
of our knowledge about the specific disease 
determines which measures can be applied 
most successfully at any particular time in 
history. During John Snow’s time, removing 
the supply of contaminated water was the 
most feasible approach. Today, cholera can 
also be controlled through immunization and 
mortality can be reduced through specific 
therapy. During John Snow’s time, however, 
the latter options were not available. Control 
of tuberculosis has resulted as much from 
better nutrition and improved living 
conditions as it resulting from hospitalization 
of diseased individuals. These general health 
measures increased resistance of the 
population to the disease agent. More specific 
immunization techniques against tuberculosis 
have been developed, but their effectiveness 
has been a matter of considerable debate for 
many years. 

With cancer, the major method of 
prevention available to us today is to prevent 
exposure to chemicals and radiations capable 
of inducing the disease.” (Bates, S. 1-4; 
footnotes omitted.) (Elaborated in Bates. 
Preventing Occupational Cancer. 28 
Knvironmental Health Perspectives [NIEHS] 
pp. 303-310 [1979]). 

In addition, Dr. Bates had earlier 
observed: 

Occupational carcinogenesis is the result 
of failure to detect carcinogens in the 
laboratory before there is exposure of human 
populations, and in some cases, failure to 
take adequate, protective measures even 
after a carcinogenic risk has been identified." 
Bates, "Laboratory Approaches to the 
Identification of Carcinogens," in 
Occupational Carcinogenesis. Vol. 271 of the 
Annals of the New York Academy of 
Sciences (1976). 

The Assistant Secretary of Labor and 
the Secretary of Labor emphatically 
agree with Dr. Bates. The primary 
purpose of the Act is to assure, so far as 
possible, safe and healthful working 
conditions for every American employee 
over the period of his or her working 
lifetime. One means prescribed by 
Congress to achieve this goal is the 
mandate given to, and the concomitant 
authority vested in, the Secretary of 


Labor to set mandatory safety and 
health standards. The Congress 
specifically mandated that: 

"The Secretary, in promulgating standards 
dealing with toxic materials or harmful 
physical agents under this subsection, shall 
set the standard which most adequately 
assures, to the extent feasible, on the basis of 
the best available evidence, that no employee 
will suffer material impairment of health or 
functional capacity even if such employee 
has regular exposure to the hazard dealt with 
by such standard for the period of his 
working life. Development of standards under 
this subsection shall be based upon research, 
demonstrations, experiments, and such other 
information as may be appropriate. In 
addition to the attainment of the highest 
degree of health and safety protection for the 
employee, other considerations shall be the 
latest available scientific data in the field, the 
feasibility of standards, and experience 
gained under this and other health and safety 
laws." (Section 6(b)(5)). 

In setting standards pursuant to the 
Act, the Secretary is also expressly 
required to consider the feasibility of the 
proposed standards. Senate Committee 
on Labor and Public Welfare, S. Rep. 

No. 91-1282, 91st Cong., 2d Sess., p. 58 
(1970). Nevertheless, considerations of 
technological feasibility are not limited 
to devices already developed and in use. 
Standards may require improvements in 
existing technologies or require the 
development of new technology. The 
Society of the Plastics Industry v. 

OSHA, supra at 1390. In practice, OSHA 
also takes into account economic 
considerations in determining what is 
feasible. 

Where appropriate, the standards are 
required to include provisions for labels 
or other forms of warning to apprise 
employees of hazards, suitable 
protective equipment, control 
procedures, monitoring and measuring 
of employee exposure, employee access 
to the results of monitoring, appropriate 
medical examinations and training and 
education. Moreover, where a standard 
prescribes medical examinations or 
other tests, they must be available at no 
cost to the employees (section 6(b)(7)). 
Standards may also prescribe 
recordkeeping requirements where 
necessary or appropriate for 
enforcement of the Act or for developing 
information regarding occupational 
accidents and illnesses (section 8(c)). 

Sections 2(b)(5), 2(b)(6), 6, 20, 21, 22. 
and 24 of the Act reflect the Congress’s 
recognition that conclusive medical or 
scientific evidence, including causative 
factors, epidemiological studies or dose 
response data may not exist for many 
toxic materials or harmful physical 
agents. Nevertheless, the Congress 
mandated that standards should not be 
postponed because definitive medical or 


scientific evidence is not currently 
available. Indeed, while final standards 
are based on the best available 
evidence, the legislative history makes it 
clear that the Congress wa9 aware of 
the “frightening gap” between “our 
knowledge about [toxic] substances, 
and what we need to know” (Leg. Hist. 
1044-1045). The best available evidence 
provision was inserted because “it is not 
intended that the Secretary be paralyzed 
by debate surrounding diverse medical 
opinion.” House Comm. On Education 
and Labor, H.R. Rep. No. 91-1291, 91st 
Cong., 2d Sess. 18 (1970). In fact, 
foremost among the concerns of the 
Congress in enacting OSHA was the 
ever-increasing number of toxic 
materials and harmful physical agents in 
the workplace. Leg. Hist. 142-143,159- 
160, 411-415, 503, 510, 845-846,1061. The 
Senate Committee on Labor and Public 
Welfare, for example, reported that 
toxic agents were a pernicious threat to 
employee health: 

"Workers in the dusty trades still contract 
various respiratory diseases. * * * 
Carcinogenic chemicals, lasers, ultrasonic 
[sic] energy, beryllium metal, epoxy resins, 
pesticides, among others, all present incipient 
threats to the health of workers. * * * It is 
estimated that every 20 minutes a new and 
potentially toxic chemical is introduced into 
industry. New processes and new sources of 
energy present occupational health problems 
of unprecedented complexity. 

"Recent scientific knowledge points to 
hitherto unsuspected cause-and-effect 
relationships between occupational 
exposures and many of the then so-called 
chronic diseases—cancer, respiratory 
ailments, allergies, heart disease, and others. 
In some instances, the relationship appears to 
be direct: asbestos, ionizing radiation, 
chromates, and certain dye intermediaries, 
and among others, are directly involved in 
the genesis of cancer. In other cases, 
occupational exposures are implicated as 
contributory factors. The distinction between 
occupational and nonoccupational illnesses 
is growing increasingly difficult to define." 

Id. at 142.* 

Death from such “silent killers” ** was 
occurring because many employers had 
little economic incentive to provide 
healthful workplaces. ”[M]any 
employers—particularly smaller ones— 
simply cannot make the necessary 
investment in health and safety, and 
survive competitively, unless all are 
compelled to do so.” Id. at 144 (Senate 
Report). Because employees often 
moved from job to job, “an employer 
investing in current occupational health 
precautions would receive no future 
benefits, not even in the reduction of 
workmen’s compensation costs. He 


•The House Committee on Education and Labor 
likewise identified exposure to toxic substances a9 
a principal concern. Id. at 844-846. 

••Leg. Hist. 1044-45 (Rep. Udall). 
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might be paying for the past neglect of 
another employer.* *’ Id. at 854 (House 
Report). 

In the circumstances, the Congress 
concluded, the best approach was to 
impose a duty on all employers to 
provide workplaces as free from health 
hazards as possible. Congress 
recognized that achievement of this goal 
would require substantial investment in 
health protection (Leg. Hist. 444, 510, 
525-526,1004,1030, 1040, 1150-1151), 
and that these costs “would be put into 
consumer goods . . Id. at 444 (Sen. 
Yarborough).* ** * But the Congress 
concluded that the expense of providing 
a safe and healthful place to workers is 
a necessary and reasonable cost of 
doing business. Senator Eagleton of 
Missouri observed that “(tjhe costs that 
will be incurred by employers in 
meeting the standards of health and 
safety to be established under this bill 
are, in my view, reasonable and 
necessary costs of doing business. 
Whether we. as individuals, are 
motivated by simple humanity or by 
simple economics, we can no longer 
permit profits to be dependent upon an 
unsafe or unhealthy worksite.” Id. at 
1150-1151. Senator Williams of New 
Jersey, one of the principal authors of 
the Act. stated that the costs of 
compliance was “the price we should 
pay for the 80 million workers in 
America.” Id. at 444.**** 

This congressional judgment has been 
supported by the Courts which have 
reviewed standards promulgated under 
the Act. In Industrial Union Department, 
AFL-CIO v. Hodgson, 499 F. 2d 467 (D.C. 
Cir. 1974), the United States Court of 
Appeals considered the Secretary of 
Labor’s delegated mandate and power 
under the Act to protect the health of 
workers from exposure to asbestos. It 
stated (499 F. 2d at 474): 

“From extensive and often conflicting 
evidence, the Secretary in this case made 
numerous factual determinations. With 
respect to some of those questions, the 
evidence was such that the task consisted 
primarily of evaluating the data and drawing 
conclusions from it. The court can review 


‘“Senator Yarborough, a co-sponsor of the bill 
that was ultimately enacted, replied to the claim 
that the bill would be expensive (id. at 510): 

“One may well ask too expensive for 
whom? * * ' Is it too expensive for the employee 
who loses his hand or leg or eyesight? Is it too 
expensive for the widow trying to raise her children 
on meager allowance under the workmen’s 
compensation and social security? ‘ • * 

“We are talking about people’s lives, not the 
indifference of some cost accountants. We are 
talking about assuring the men and women who 
work in our plants and factories that they will go 
home after a day’s work with their bodies intact.’* 

• ‘ * ‘Congress anticipated that to some extent 

the cost of compliance would be recovered in 

savings in health care, workmen’s compensation, 

lost wages and lost productivity. Id. at 142, 844-845. 
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substantial support for the Secretary’s 
findings. But some of the questions involved 
in the promulgation of these Standards are on 
the frontiers of scientific knowledge, and 
consequently as to them insufficient data is 
presently available to make a fully informed 
factual determination. Decision making must 
in that circumstance depend to a greater 
extent upon policy judgments and less upon 
purely factual analysis. 18 " 

0,18 Where existing methodology or research 
in a new area of regulations is deficient, the 
agency necessarily enjoys broad discretion to 
attempt to formulate a solution to the best of 
its ability on the basis of available 
information, Permian Basin Area Rate Cases. 
390 US 747, 811. 88 S. Ct. 1344, 20 L. Ed. 2d 312 
(1968)." 

This rationale was likewise applied in 
The Society of the Plastics Industry, Inc. 
v. OSH A 509 F.2d 1301 (2d Cir.), cert, 
den. sub nom. Firestone Plastics Co. v. 
US. Dep’t of Labor 421 U.S. 992 (1975), 
where the Second Circuit reviewed 
regulations limiting worker exposure to 
vinyl chloride. The Court stated at 1380: 

“As in Industrial Union Department, AFL- 
CIO v. Hodgson, supra, the ultimate facts 
here in dispute are on the frontiers of 
scientific knowledge, and, though the factual 
finger points, it does not conclude. Under the 
command of OSHA, it remains the duty of the 
Secretary to act to protect the workingman, 
and to act even in circumstances where 
existing methodology or research is deficient. 
The Secretary, in extrapolating the MCA 
study's findings from mouse to man, has 
chosen to reduce the permissible level to the 
lowest detectable one. We find no error in 
this respect." 

And in Ethyl Corp. v. EPA 541 F.2d 1 
(D.C. Cir. 1976), the Court of Appeals 
affirmed the EPA Administrator’s 
decision to limit lead in gasoline, based 
in large part upon the rationale of IUD v. 
Hodgson, supra and SOCMA v. OSHA, 
supra. The Court stated at pp. 24-28: 

“Questions involving the environment are 
particularly prone to uncertainty. 
Technological man has altered his world in 
ways never before experienced or 
anticipated. The health effects of such 
alterations are often unknown, sometimes 
unknowable. While a concerned Congress 
has passed legislation providing for 
protection of the public health against gross 
environmental modifications, the regulators 
entrusted have not been endowed with a 
prescience that removes all doubt from their 
decision-making. Rather, speculation, 
conflicts in evidence, and theoretical 
extrapolation typify their every action. How 
else can they act, given a mandate to protect 
the public health but only a slight or 
nonexistent data base upon which to draw? 
Never before have massive quantities of 
asbestiform tailings been spewed into the 
water we drink. Never before have our 
industrial workers been occupationally 
exposed to vinyl chloride or to asbestos dust. 
Never before have hundreds of thousands of 
tons of lead emissions been disgorged 
annually into the air we breathe. Sometimes, 
of course, relatively certain proof of danger 
or harm from such modifications can be 


readily found. But, more commonly, 
‘reasonable medical concerns’ and theory 
long precede certainty. Yet the statutes— and 
common sense—demand regulatory action to 
prevent harm, even if the regulator is less 
than certain that harm is otherwise 
inevitable. 

"Undoubtedly, certainty is the scientific 
ideal—to the extent that even science can b* 
certain of its truth. But certainty in the 
complexities of environmental medicine may 
be achievable only after the fact, when 
scientists have the leisurely and isolated 
scrutiny of an entire mechanism. Awaiting 
certainty will often allow for only reactive, 
not preventive, regulation. Petitioners suggos 
that anything less than certainty, that any 
speculation, is irresponsible. But when 
statutes seek to avoid environmental 
catastrophe, can preventive, albeit uncertain, 
decisions legitimately be so labeled?" 541 
F.2d 1 at pp. 24-25, omitting footnotes. 

"That petitioners, and their scientists, find 
a basis to disagree is hardly surprising, since 
the results are still uncertain, and will be for 
some time. But if the statute accords the 
regulator flexibility to assess risks and make 
essentially legislative policy judgments, as 
we believe it does, preventive regulation 
based on conflicting and inconclusive 
evidence may be sustained. Recent cases 
have recognized this flexibility in similar 
situations (citing IUD v. Hodgson; SOCMA v 
OSHA. supra; and Reserve Mining Co. v. 
EPA 514 F. 2d 492 (8th Cir. 1975) (en banc), 
541 F. 2d 1 at 27. 

* « * * • 

"Where a statute is precautionary in 
nature, 57 the evidence difficult to come by, 
uncertain, or conflicting because it is on the 
frontiers of scientific knowledge, the 
regulations designed to protect the public 
health, and the decision that of an expert 
administrator, we will not demand vigorous 
step-by-step proof of cause and effect. Such 
proof may be impossible to obtain if the 
precautionary purpose of the statute is to be 
served." 541 F. 2d 1 at 28. 

i7 “Or, as with OSHA. mandatory in its 
command to act. See Note 56 supra." 

In Certified Color Manufacturers 
Ass'n v. Mathews , 543 F.2d 284 (D.C. Cir 
1976), the Commissioner of FDA had 
terminated provisional approval of the 
color additive “Red Dye No. 2” because 
of suggestive evidence that it caused 
cancer in rats. In affirming that action, 
the Court stated at 297-298: 

"Courts have traditionally recognized a 
special judicial interest in protecting the 
public health, particularly where 'the matter 
involved is as sensitive and frightladen as 
cancer*. Where the harm envisioned is 
cancer, courts have recognized the need for 
action based upon lower proof than 
otherwise applicable." (footnotes omitted). 

And finally, in EDFv. EPA (PCBs), 
598 F.2d 62 (D.C. Cir. 1978) the Court 
said at 88: 

"After review of the authorities on the 
difficult issue of carcinogenic effect, we 
conclude that EPA's evidence furnishes 
adequate support for its prohibition. An 
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administrator has a “heavy burden*’ to 
“explain the basis for his decision to permit 
the continued use of a chemical known to 
produce cancer in experimental animals." 
EDFv. Ruckelshaus (DDT). 439 F.2d 564. 596 
n.41 (D.C. Cir. 1971); accord. EDFv. EPA 
(heptachlor and chlordane), 564 F.2d 998,1005 
(D.C. Cir. 1976), cert, denied. 431 U.S. 925 
(1977); EDFv. EPA (aldrin and dieldrin), 510 
F.2d at 1302; see EDFv. Department of 
Health. Education and Welfare. 428 F.2d at 
1090-92.' When firm evidence establishes that 
a chemical is a carcinogen, statutes generally 
leave an administrator no alternative but to 
step in to protect the public. 

"On the other hand, when the evidence is 
less than firm, but merely suggests that a 
chemical may be a carcinogen, the same 
heavy burden" may not attend 
administrative inaction. The decision to act 
in such a case has been held to fall within the 
discretion of the Administrator. For example, 
in Reserve Mining Co. v. EPA. 514 F.2d 492 
(8th Cir. 1975) (en banc), EPA sought to abate 
Jischarge of mining refuse into Lake Superior 
under an acceptable but unproved medical 
theory," that the discharges were 
carcinogenic. 514 F.2d at 529. The court 
concluded that the discharges should be 
abated, even though there would be a heavy 
cost including possible loss of many jobs, to 
the local economy. Id. at 514-20, 535-40. 
Similarly, in Certified Color Manufacturers 
Association v. Mathews, 543 F.2d 284 (D.C. 

Cir. 1976), the Food and Drug Administration 
(FDA) terminated its provisional approval of 
a color additive used to dye food on the basis 
of a vigorously debated study of the 
additive’s carcinogenic effects. This court 
concluded that the FDA action should be 
upheld, based upon FDA's scientific judgment 
that the study was not conclusive, but was 
merely suggestive of carcinogenicity. Id. at 
297. “Courts have traditionally recognized a 
special judicial interest in protecting the 
public health, particularly where “the matter 
involved is as sensitive and fright-laden as 
cancer." Where the harm envisaged is cancer, 
courts have recognized the need for action 
based upon lower standards of proof than 
itherwise applicable." Id. at 297-98 
(footnotes omitted) quoting EDFv. EPA 
(DDT), 465 F.2d 528, 538 (D.C. Cir. 1972). The 
courts have frequently upheld regulations 
based on evidence of carcinogenic effects. 

See, eg., American Iron Sr Steel Institute v. 
OSHA, No. 76-2358. slip op. at 31-32 (3d Cir. 
March 28,1978) (coke oven emissions); 

Society of the Plastics Industry v. OSH A. 509 
F 2d at 1311 (vinyl chloride); Synthetic 
Organic Chemical Manufacturers 
Association v. Brennan. 503 F.2d 115.1159-60 
(3d Cir.) (same), cert, denied. 420 U.S. 973 
(1974). 

“These cases demonstrate that inevitable 
tension attending regulation of carcinogens. 
Frequently, such regulations have severe 
economic impact. Indeed, sometimes, as 
♦Ileged by industry petitioners in this case, 
such regulations may jeopardize plants or 
whole industries, and the jobs depending on 
them. In such circumstances, the temptation 
to demand that the agency furnish conclusive 
pi oof of carcinogenicity as support for the 
regulations is great. However, the decision to 
delegate authority to an agency to control 


suspected carcinogens is a legislative 
judgment that is not open to question in this 
court. Congress’s direction to EPA to protect 
against incompletely understood dangers 
could not be carried out if we were to adopt 
the proof requirements advocated by industry 
petitioners.” 

This proposal marks a departure from 
OSHA’s usual pattern of a substance- 
by-substance approach in setting health 
standards concerning exposures to 
potential occupational carcinogens. For 
the reasons set forth herein, OSHA 
believes that such an approach is not 
only proper and necessary but in fact 
compelling because of its “experience 
gained under this and other health and 
safety laws”. (The Act, section 6(b)(5).) 
Moreover, OSHA believes that by 
establishing a rational and predictable 
policy concerning the regulation of 
exposures to occupational carcinogens, 
employers, employees, the general 
public, the scientific community and 
public interest groups will not only 
benefit from improved employee health, 
but also experience greater efficiencies 
in their own activities.* 

Employees are exposed to man/ 
substances on a daily basis. Obviously, 
most of these substances are not 
carcinogenic. Yet. some may be. OSHA 
believes that this general policy and 
procedure will facilitate the sifting 
through the evidence concerning 
substances which may be imputed to be 
potential carcinogens and the 
application of uniform, predictable 
criteria in order to assess whether such 
substances should indeed be treated as 
carcinogenic. Without such a system 
and appropriate criteria, OSHA believes 
that this task cannot be accomplished in 
a timely and efficient manner. With an 
appropriate system and criteria, worker 
health will be protected efficiently 
without rediscussing or relitigating, time 
and time again, the same issues and 
without unnecessarily draining limited 
industry, union, public interest, scientific 
and government resources. As a result 
of this policy, OSHA believes that these 
limited resources will focus on the most 


'While OSHA will not elaborate upon the tengthy 
time consuming “case-by-caae“ rulemakings 
experienced by other agencies under other statutes, 
an excellent discussion of the same problems 
appears in McGarity, “Substantive and Procedural 
Discretion in Administrative Resolution of Science 
Policy Questions: Regulating Carcinogens in EPA 
and OSHA". 67 Georgetown Law Journal 724 
(February 1979). Also see Berger and Riskin. 
Economic and Technological Feasibility in 
Regulating Toxic Substances Under the 
Occupational Safety and Health Act, 7 Ecology Law 
Quarterly 285 (1978). The scientific commentators 
have also recommended a generic, rather than a 
case-by-case approach, to regulating carcinogens 
for the same reasons. See National Academy of 
Sciences—National Research Council, 
Decisionmaking for Regulating Chemicals in the 
Environment 33 (1975). 


substantial issues in OSHA rulemaking 
proceedings, thus leading to more 
compact and useful Records in a shorter 
period of time. In addition, this policy 
will result in continuity of approach, 
even in the face of changes of 
policymakers. This new approach is 
intended to ameliorate certain 
administrative problems in standard 
setting. One significant aspect of past 
rulemakings concerning carcinogens 
was the enormous time period between 
OSHA’s initial Federal Register notices 
and final judicial actions. For example, 
in its nine (9) year history, OSHA has 
concluded only seven (7) rulemaking 
proceedings in regulating carcinogens. 
Moreover, it should be noted that the 
total time the official process took from 
the date of the first official 
announcement in the Federal Register to 
completion of the judicial review of the 
final standard does not necessarily 
include the time required to analyze the 
facts and develop the proposal in the 
first instance, which itself can be 
considerable.** Finally, it should be 
noted that the procedures followed in 
each of the following cases differed 
because of an attempt to speed up the 
process. None of the differing 
procedures succeeded in achieving that 
goal. 

a. Asbestos 

An emergency temporary standard 
regulating occupational exposures to 
asbestos was published on December 7, 
1971 (36 FR 23207) and not judicially 
contested; a permanent standard was 
proposed on January 12,1972 (37 FR 466) 
and, after a short hearing, was 
published in final form on June 7,1972 
(37 FR 11318); the permanent standard 
was contested in Industrial Union 
Deportment, AFL-CIO v. Hodgson on 
July 27,1972, and affirmed in 499 F.2d 


"Only two other health standards have been 
promulgated during the history of OSHA namely: 
standards regulating occupational exposures to 
inorganic lead and cotton dust. In the case of the 
standard regulating occupational exposure to lead, 
the proposed final standard was published on 
October 3.1975 (40 FR 45934), extensive hearings 
held and the final standard published on November 
14.1978, a process that took over 38 months. An 
appeal is pending in the Court of Appeals for the 
District of Columbia in Lead Industries, Inc. v. 
OSHA. In the case of the standard regulating 
occupational exposure to cotton dust, an advance 
notice of proposed rulemaking was published on 
December 27,1974 (39 FR 44789), a proposed 
permanent standard published on December 28, 

1978 (41 FR 54498). extensive hearings held in April 
and May of 1977. and final standards published as 
to Cotton Dust and Cotton Dust in Cotton Gins on 
June 23.1978 (43 FR 27350 and 27418). a process that 
took over 42 months. Appeals were recently decided 
by the Court of Appeals for the District of Columbia 
in AFL-CIO v. Marshall and Texas Independent 
Ginners Assoc, v. Marshall. 
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467 on April 17,1974, the entire process 
consuming about 29 months.* 

b. Fourteen Carcinogens 

On July 6.1972, OSHA requested 
information concerning fifteen 
substances (37 FR 13285). A package of 
fourteen (14) emergency temporary 
standards regulating occupational 
exposures to a like number of 
carcinogens was published on May 3, 
1973 (38 FR 10929), contested in part in 
Dry Color Manufacturers ’Assn. v. 
Brennan and vacated on October 4,1973 
by the Third Circuit Court of Appeals at 
486 F.2d 98; an advisory committee was 
appointed and began its meetings on 
June 25,1973, the proposed permanent 
standard was published on July 16,1973 
(38 FR 18800) and amended on August 

16.1973 (38 FR 22141), a hearing was 
held in September 1973 and the final 
standard published on January 29,1974 
(39 FR 3756), contested in Synthetic 
Organic Chemical Manufacturers Assn. 
(SOCMA) v. Brennan I (El) on January 

29.1974 and SOCMA v. Brennan II 
(MOCA) on February 4,1975. In SOCMA 
v. Brennan I, the Third Circuit affirmed 
in part in 503 F.2d 1155 on August 26, 
1974, cert. den. on March 17,1975 in 420 
U.S. 973. A petition for rehearing was 
denied on October 6.1975. In SOCMA v. 
Brennan II, the Third Circuit affirmed in 
506 F.2d 385 on December 17,1974. A 
petition for certiorari was filed on 
March 20, 1975 and denied by the 
Supreme Court on October 6,1975 sub 
nom. Oil, Chemical and Atomic 
Workers v. Dunlop in 423 U.S. 830. The 
entire process consumed about 40 
months. 

c. Vinyl chloride 

A fact-finding hearing concerning 
vinyl chloride was announced on 
January 30.1974 (39 FR 3874) and held 
on February 15,1974. An emergency 
temporary standard regulating 
occupational exposure to vinyl chloride 
was published on April 5.1974 (39 FR 
12341) and not judicially contested, a 
proposed permanent standard was 
published on May 10,1974 (39 FR 16896), 
the permanent standard published on 
October 4,1974, (39 FR 35892), contested 
in The Society of the Plastics Industry v. 
OSHA on October 1,1974, and affirmed 
in 509 F.2d 1301 on January 21,1975, 
cert. den. sub nom. Firestone Plastics 
Co. v. U.S. Department of Labor in 421 
U.S. 992, on May 27,1975, the entire 
process consuming 15 months. 


•The cancer-causing properties of asbestos were 
not used as a basis for the 1972 OSHA asbestos 
standard. 


d. Coke oven emissions 

An advisory committee concerning 
occupational exposures to coke oven 
emissions was appointed on August 12, 
1974. and held twenty-eight days of 
meetings during which testimony was 
presented by numerous experts and 
parties and over 200 exhibits received, 
the proposed permanent standard was 
published on July 24, 1975 (40 FR 40849), 
promulgated on October 22,1976 (41 FR 
46742), contested in American Iron and 
Steel Institute v. OSHA on October 23, 
1976, and affirmed in 577 F.2d 825 on 
March 28.1978, petition for certiorari 
pending in the United States Supreme 
Court, the entire process consuming 66 
months so far. 

e. Arsenic 

An advance notice of proposed 
rulemaking concerning occupational 
exposures to inorganic arsenic was 
published on June 11,1974 (39 FR 20494), 
a fact-finding hearing was announced on 
August 30,1974 (39 FR 31644), held on 
September 20,1974, a proposed standard 
was published on January 21,1975 (40 
FR 3392), a final permanent standard 
published on May 5.1978 (43 FR 19584), 
contested in ASARCO v. OSHA on May 
5,1978 and judicial review is pending in 
the Ninth Circuit Court of Appeals and 
decision has been deferred pending the 
result of the Supreme Court decision in 
the case of the contested standard 
regulating occupational exposures to 
benzene, infra. The entire ongoing 
process has therefore consumed 67 
months. 

/. Benzene 

An emergency temporary standard 
regulating occupational exposures to 
benzene was published on May 3,1977 
(42 FR 22516), stayed in API v. OSHA by 
the Fifth Circuit Court of Appeals on 
May 20,1977, a proposed permanent 
standard was published on May 27,1977 
(42 FR 27482), published in final form on 
February 10,1978 (43 FR 5918), contested 
in American Petroleum Institute v. 

OSHA on February 2,1978, and vacated 
in 581 F.2d 493 on October 5,1978, 
certiorari granted in Marshall v. API 440 
U.S. 906 on February 21,1979 by the 
United States Supreme Court, the entire 
process, so far, consuming 31 months. 

g. Acrylonitrile 

On June 29,1977 (42 FR 33043), and 
July 5,1977 (42 FR 34326), OSHA 
requested public comments concerning 
occupational exposure to vinyl cyanide 
or acrylonitrile. An emergency 
temporary standard regulating 
occupational exposures was published 
on January 17,1978 (43 FR 2586), 


contested on January 17,1978, the stay 
was denied in Vistiron v. OSHA on 
March 28,1978 in the Sixth Circuit, a 
permanent standard was proposed on 
January 17,1978, (43 FR 45762), hearings 
held in March and April 1978 and the 
final standard issued on October 3.1978 
(43 FR 45762). That final standard was 
not judicially contested, although the 
entire process consumed 16 months even 
after the Manufacturing Chemists 
Association and Dow Chemical Co. on 
the one hand and E. I. du Pont de 
Nemours & Co. Inc. on the other hand 
informed OSHA that such substance 
was a potential carcinogen based on 
both animal and human evidence in 
March and May of 1977 respectively. 

/?. Beryllium 

In the case of a standard regulating 
occupational exposures to beryllium, the 
proposed standard was published on 
October 17.1975 (40 FR 4814). Hearings 
were held during August and September 
1977. A final standard is pending with 
the process to date having consumed at 
least 51 months. 

In sum, OSHA believes that the length 
of time consumed in official regulatory 
and judicial processes will be shortened 
after the promulgation of this Part for 
the following reasons: the periodic 
announcement of regulatory priorities 
and advance notice of identification and 
classification criteria will enable all 
participants in the regulatory process, 
including OSHA staff, to act with 
greater efficiency and certainty in 
framing the truly critical issues* in any 
rulemaking and locating the required 
technical and scientific expertise early 
in the proceeding. This should shorten 
and sharpen the rulemakings. Also the 
reviewing courts will be presented with 
rulemaking records of improved 
coherence, relevance and reduced size, 
aiding their deliberations. 

Other administrative problems faced 
by OSHA in promulgating regulations in 
this area on a case-by-case basis are 
expected to be mitigated by these 
regulations. OSHA had stated that the 
present system unreasonably takes the 
time of scientific experts who were 
asked to present statements concerning 
identical issues in various proceedings. 
For example, Dr. Rail (Director, NIEHS) 
testified: 

“. . . I think the discussion of the issues 
can and should continue forever. 

Mr. Hanson [of Dow Chemical Co.] Which 
forum, sir? 

***** 

Dr. Rail: In scientific forums. Sometimes 
the regulatory agency has to say—and I think 
it is perfectly proper—that we accept the 
current state of knowledge and regulate on 
the basis of it. The point really is that the 
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evidence is overwhelming that compounds 
.vhich are carcinogenic in laboratory 
-nimals—and this may well be only in one 
species in a good test—have a very high 
probability of being carcinogenic for man. 

Mr. Hanson: Sir. if the statement were the 
only iesue being foreclosed in this 
: ulemaking, I am not sure 1 would have a 
oncem. 

• * • * * « 

Dr. Rail: Well, you know, there are a lot of 
other issues that I could continue with. 

• t « * « 

Mr. Hanson: OK, Another foundation, 
supposedly, is this business of witnesses not 
wanting or being unable to appear in 
rulemakings. Do you feel uncomfortable 
appearing here today talking with me? 

Dr. Rail: I do not feel uncomfortable, but I 
should point out that this entire process is 
•dking a significant amount of my time. 

* • • • 

And I am delighted to do it once, but I 
would simply be unable to do it on a 
recurring basis, or 1 could not fulfill the main 
part of my job, which is to run a research 
institute. 

Mr. Hanson: Yes, Sir. 

Dr. Rail: And I think that is a very real 
consideration. 

Mr. Hanson: Yes, indeed, it is, sir. . . . 

But would you not, as Director of NIEHS in 
Research Triangle Park want the opportunity 
in an OSHA rulemaking proceeding to come 
back and talk with me about something new. 
exciting or revolutionary in the field of 
carcinogenesis? 

Dr. Rail: Absolutely. And if and when that 
occurs. I would urge OSHA to promulgate 
m) amended or a new standard. 

* * ♦ ♦ * 

But I have no assurance that that is going 
to occur six months from now or sixteen 
years from now, . . .". (Rail, Tr. 406-09) 

In addition, the present system hardly 
guarantees a continuity of approach in 
every case, whether it be within the 
Agency or within the Courts. And 
finally, the manpower resources of the 
Department of Labor are simply 
overwhelmed using the present 
approach. 

In short, OSHA believes that 
administrative feasibility supports such 
a procedure as is provided for in this 
document. The necessity to resolve 
basic scientific policy issues anew, in 
each rulemaking, has increased the 
burden on the Department of Labor and 
members of the scientific community 
called upon to address these widely 
accepted policies. Moreover, relitigation 
of these issues in the Federal courts has 
also drained staff time and energy and 
has inhibited OSHA initiatives while its 
policy determinations were repeatedly 
relitigated. 

OSHA also notes that the legal and 
administrative resources of all parties 
are similarly taxed by these repeated 
assaults on widely accepted policy 


positions taken by Federal regulatory 
agencies regulating potential 
carcinogens. Thus, unions, 
environmental groups, consumer 
federations, trade associations, and 
large and small employers, have 
dedicated often limited time, effort and 
money to opposing fruitlessly, or 
supporting superfluously, rulemakings, 
results of which are usually 
determinations which have been 
resolved consistently in the past. OSHA 
believes these efforts by all these 
parties may have detracted from more 
meaningful actions to protect 
employees, such as increased research 
to identify hazards and to improve the 
efficiency and cost-effectiveness of 
control technology and methods, and the 
education and training of employees. 

It is OSHA*s belief that if these 
regulations are not promulgated, with 
the present resources the output of 
standards to protect American workers 
from potential carcinogenic substances 
may never be adequate. Indeed, to 
follow the past system and procedure 
for each and every individual substance 
and hazard would be, we believe, 
beyond the abilities of # any agency, no 
matter how large a staff it may have. 

The vinyl chloride standard (29 CFR 
1910.1017) provides a striking example 
of the effort which has been required for 
standard promulgation, under optimum 
circumstances, pursuant to the de novo 
case-by-case approach. That standard, 
developed on a top priority basis with 
resources borrowed from other on-going 
projects, took the full statutory six 
months from the issuance of the 
emergency temporary standard, through 
the required hearings and the adequate 
review of the record, to publish a final 
rule. And that time does not include the 
time and resources devoted to the 
earlier fact-finding hearing and the 
necessary preparation of the emergency 
temporary standard and preamble 
themselves. Moreover, that time does 
not include the resources that were 
required to defend the final standard in 
the appellate courts. The ETS itself was 
not contested. 

The vinyl chloride rulemaking 
proceedings concerned a substance 
which undisputedly was a human 
carcinogen. Yet, controversy raged 
during the hearing concerning the 
precise level of exposure which posed a 
hazard, whether a “safe” exposure level 
existed, whether animal data could be 
prudently extrapolated to man in 
quantitative terms and the 
appropriateness of the regulatory 
requirements. The comments and 
testimony concerning these issues were 
discussed in a significant part of the 


more than 600 written comments. 200 
written and oral hearing submissions, 
the hearings, and the 4,000 page record. 

Notwithstanding the bulk and 
comprehensiveness of the record, OSHA 
finally determined that the record did 
not provide definitive answers to these 
questions. The Agency declared, “(w)e 
cannot wait until indisputable answers 
to these questions are available, 
because lives of employees are at stake” 
(39 FR 35892). 

OSHA, therefore, like other 
administrative agencies in the past, has 
determined that it is necessary at this 
time, in the fulfillment of its statutory 
objectives, to reshape the size and 
content of its rulemaking proceedings at 
least insofar as potential carcinogens 
are concerned. This set of regulations 
finalized today incorporates policy 
determinations concerning how and 
when chemical or physical substances 
should be identified, classified, and 
consequently regulated, as posing a 
carcinogenic risk to humans. 

It is OSHA's intention to limit the 
issues in the subsequent 6(b) 
rulemakings on individual substances, to 
topics and issues specific to those 
individual substances. The rehearing of 
the validity of this classification system 
and most of the other general policy 
determinations as described in this 
document, including the procedural 
structure intended to be followed, are 
not to be the subject of those individual 
rulemakings. However, other than the 
foreclosed policy determination that 
employees shall be exposed to Category 
I potential carcinogens at the lowest 
level feasible and that the level should 
be reached primarily through the use of 
engineering and work practice controls, 
hardly any scientific or policy issue is 
really foreclosed from discussion if 
certain minimum threshold criteria are 
met in the subsequent rulemakings. A 
description is more fully set out below. 

The Agency believes that this 
“generic" form of standard setting will 
not in any way deny “due process", the 
statutory procedural requirements set 
forth in section 6(b) of the Act or in 5 
U.S.C. 553, et seq., since every 
opportunity for notice, comment, and 
public participation in extensive 
hearings pursuant to those provisions 
has been afforded. Moreover, the model 
regulatory standards we believe are 
flexible. As pointed out below, with 
certain limited exceptions, the model 
standards contain provisions that are no 
more than guidelines for OSHA and the 
public in conducting future regulatory 
activity and are not meant, as was 
perceived by some of the participants in 
this rulemaking, to be rigid, to involve 
irrebuttable presumptions or to provide 
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the prescribed protection in the most 
costly manner conceivable. The 
opposite is our intent. In this document, 
therefore, OSHA has adopted in large 
part the proposed language and 
suggestions of the American Petroleum 
Institute (API) and others to express 
more clearly the function of these model 
standards. The model standards, as did 
API’s model standard: “retain the types 
of requirements contained in the OSHA 
Proposal, but restructure each provision 
in the form of guidelines and criteria to 
permit OSHA and the public to tailor 
each standard to the specific substances 
being regulated” (API, Post Hearing 
Comments, September 15,1978, p. 16.) 
And, as promulgated herein, even the 
provisions in the model standards 
concerning the “types” of requirements 
are only presumptive which means that 
they can be changed, added to or 
deleted from, as to any given substance, 
depending upon only a requirement that 
the proponent of such change 
satisfactorily explains the basis for such 
a change from OSHA’s general policy 
concerning regulation of potential 
occupational carcinogens. The 
presumption that the types of 
requirements are to be mandated is not, 
therefore, irrebuttable. Only the 
decisions that levels of exposure be as 
“low as feasible” and achieved by way 
of any practicable combination of 
“engineering controls and work 
practices” for Category I toxic 
substances are presented in this 
regulation and foreclosed from further 
discussion in subsequent rulemakings 
on individual substances. These 
decisions have been policy 
determinations made by OSHA in the 
past in standards issued concerning 
regulation of exposures to carcinogens 
and are merely codified by this 
document. 

OSHA has legal authority pursuant to 
the Act to follow the generic approach 
to rulemaking. Sections 6(b), 3(8). 2(b) 

(3) & (9) and 8(g) (2) provide for the 
promulgation of occupational health 
standards and this includes methods 
reasonably necessary and appropriate 
for such standards and regulations the 
Secretary deems necessary to carry out 
his responsibilities. The Secretary 
believes that the generic approach to 
rulemaking, establishing general policies 
in this proceeding and specific 
requirements in subsequent individual 
rulemakings is a necessary and 
reasonable approach to regulating 
occupational carcinogens in view of the 
large number of such substances which 
must be considered and regulated and 
the weaknesses of the past substance- 
by-substance approach. 


It is well established that 
administrative agencies have broad 
discretion in tailoring administrative 
procedures in informal rulemakings to 
the needs of efficient regulatory actions 
so long as the public can effectively 
present its views and questions the 
agency’s position. The courts have also 
encouraged agencies to promulgate 
general rules to guide their decisions in 
individual cases. Vermont Yankee v. 
NRDC, 435 U.S. 519, 545-46 (1978); SEC 
v. Chenery Corp.. 332 U.S. 194(1947); 
NLRB v. Wyman-Gordan 395 U.S. 759 
(1969). They have also generally 
accepted that particular rulemaking 
proceedings are within broad grants of 
statutory authority. Mourning v. Family 
Public, 411 U.S. 356 (1972). 

In addition to the statutory authority 
that OSHA has to engage in generic or 
policy rulemaking. It has long been 
recognized by the courts that regulatory 
agencies, such as OSHA, may use 
innovative rulemaking procedures to set 
policy, in order to comply with their 
statutory mandates, even at the expense 
of nominally depriving interested parties 
of a hearing on individual claims which 
may be contrary to the generally 
announced policy. Thus in 1956, the 
Supreme Court held that the Federal 
Communications Commission was not 
required to give a license applicant a 
statutorily required hearing, when the 
applicant did not qualify under the 
Commission’s policy, adopted through 
rulemaking, that no person could own 
more than five (5) broadcasting stations. 
[United States v. Storer Broadcasting 
Co., 351 U.S. 192, 202 (1956). See also, 

FPC v. Texaco, 377 U.S. 33 (1964); 

Airline Pilots Asso. v. Quesada, 276 F.2d 
(2nd Cir. 1960). See also, EDF\. EPA 
(PCBs) 598 F.2d 62 (D.C. Cir., 1978). In 
Texaco the Supreme Court stated. 

“To require the Commission to proceed 
only on a case by case basis would require it, 
so long as its policy outlawed indefinite price 
changing provisions, to repeat in hearing after 
hearing its conclusions that condemn all of 
them. There would be a vast proliferation of 
hearings. . . We see no reason why under the 
statutory scheme the process of regulation 
need be so prolonged and so crippled.” (p. 

112 ) 

The overriding concern in these cases 
is whether parties had unreasonably 
been deprived of due processor statutory 
procedural rights which were intended 
to assure that the agency would not act 
arbitrarily in denying claims. OSHA 
believes that no such deprivation will 
occur as the result of promulgation of 
these regulations. We believe that the 
recent opinion of the Court of Appeals 
for the District of Columbia in EDFv. 

EPA (PCBs) 598 F.2d 62 (1978) is 
apposite. There the Court stated: 


Finally, in reviewing EPA's policy of 
regulating less chlorinated PCBs in part on 
the basis of what is known about more 
chlorinated PCBs. we must recognize 
considerations of administrative feasibility 
The number of toxic substances subject to 
regulation seems very large. Regulation of so 
many substances could well be extremely 
difficult if EPA were precluded from drawing 
inferences from available data on well- 
known. related substances. Moreover, 
requiring proof of causation for each 
chemical would force EPA to expend 
resources in areas that are well-enough 
known so that inference is acceptable, when 
those resources could be otherwise employed 
in areas where knowledge is inadequate. In 
ruling on the type of proof and procedure 
required for making individual 
determinations, the Supreme Court has 
construed statutes protecting the 
environment and public health in light of 
considerations of administrative feasibility 
See E. I. du Pont de Nemours & Co. v. Train, 
430 U.S. at 132 (type of proof); 82 Weinberger 
v. Hynson, Westcott & Dunning, Inc., 412 I’.S. 
609, 62-22 (1973) (procedure). 83 See also 
United States v. Storer Broadcasting Co., 351 
U.S. 192, 202-05 (1956). 

“The Supreme Court stated in E. 1. du Pont de 
Nemours & Co. v. Train. 430 U.S. 112.132 (1977) 
(quoting Permian Basin Area Rate Cases. 390 U.S. 
747, 777 (1968)): * * * (C)onsiderations of feasibility 
and practicality are certainly germane" to the issues 
before us. Bowles v. Willingham. (321 U.S. 503.) 517. 
We cannot, in these circumstances, conclude that 
Congress has given authority inadequate to achieve 
with reasonable effectiveness the purposes for 
which it has acted.' 

“The Supreme Court stated in Weinberger v. 
Hynson, Westcott & Dunning, Inc., 412 U.S. 609. 621 
(1973), holding that individual proceedings were no! 
required for each of the thousands of drugs subject 
to regulation: 

"The NAS-NRC panels evaluated approximately 
16,500 claims made on behalf of the 4.000 drugs 
marketed pursuant to effective NDA's in 1962. 
Seventy percent of these claims were found not lo 
be supported by substantial evidence of 
effectiveness, and only 434 drugs were found 
effective for all their claimed uses. If FDA were 
required automatically to hold a hearing for each 
product whose efficacy was questioned by the 
NAS-NRC study, even though many hearings would 
be an exercise in futility, we have no doubt that it 
could not fulfill its statutory mandate to remove 
from the market all those drugs which do not meet 
the effectiveness requirements of the Act." 

OSHA believes that the combination 
of the broadly based rulemaking hearing 
and proceeding concerning this proposal 
and the subsequent section 6(b) 
proceedings on individual substances 
will provide all parties with ample 
opportunity to present their views and 
comments at the most relevant 
procedural stages. Certain policy 
determinations will be limited but not 
foreclosed from rehearing at the 
subsequent section 6(b) hearings. Other 
decisions based more on factual 
considerations, such as the applicability 
of the content of the specific protective 
provisions such as monitoring, 
respirator use and protective clothing, 
are open in the section 6(b) proceedings 
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depending on the unique properties of 
the substance being regulated, as is 
pointed out below. 

The Supreme Court has indicated, that 
when applying the Storer Doctrine, it is 
appropriate to permit participants in 
individual proceedings to be able to 
petition for a modification of the general 
policies. However, the participant would 
have to meet a heavy burden of proof to 
show justification for the modification. 
Some participants have argued that the 
proposed cancer policy did not have 
adequate provisions to permit persons to 
petition to modify the general policies 
! AIHC Ex. 251 A, pp. 46-47). Other 
participants argued there were adequate 
provisions in the proposal or that such 
provisions were not necessary when the 
policies were to be applied in a 
subsequent rulemaking and not an 
adjudication. (C. 270, pp. 13-14). The 
final cancer policy has been changed to 
permit more extensive provisions to 
petition for modifications of the general 
policies. Sections 1990.106 and .145 
provide for procedures for petitioning to 
modify the general policies included in 
the cancer policy. Section 1990.145 
permits such petitions in the course of a 
rulemaking on an individual substance if 
strong new evidence become available. 
Section 1990.144 permits consideration 
of certain issues if meeting certain 
criteria evidence is presented. 

Therefore, OSHA believes the 
flexibility and fairness of the individual 
substance-by-substance approach will 
be preserved by the procedures and 
policies incorporated in this part since 
the feasibility and appropriateness of 
the protective provisions as applied to a 
given substance will be fully discussed 
at the rulemaking concerning the 
specific substance, held pursuant to this 
Part. Yet OSHA’s general policy and 
factual judgments, based mainly “on the 
frontiers of scientific knowledge” with a 
“command to act”, have been 
established after opportunity for full 
public participation in this rulemaking, 
and any future amendments thereto, and 
will not be allowed to be relitigated in 
“the standard-by-standard”, “substance- 
by-substance” or ‘‘case-by-case” 
process. 

The Cancer Policy is an occupational 
safety and health standard within the 
meaning of the Act. It contains scientific 
policy determinations, regulatory 
procedures, and specific provisions 
which will be included in the regulation 
of potential carcinogenic substances. 
These provisions include, for example, 
the requirement that exposures be set at 
the lowest feasible level and that there 
be primary reliance on engineering and 
work practice controls. Some provisions 


of the model standard are also 
presumptively required. Thus, some 
issues normally raised and considered 
in section 6(b) standards setting 
proceedings have been limited or 
resolved in this rulemaking. Therefore 
OSHA has followed the additional 
procedural requirements specified by 
section 6(b) of the Act and the OSHA 
procedural regulations in 29 CFR Part 
1911 for issuing occupational safety and 
health standards. 

On September 11,1978, the Secretary 
of the United States Department of 
Health, Education and Welfare publicly 
introduced a draft scientific study 
prepared by the National Cancer 
Institute (NCI), the National Institute of 
Environmental Health Sciences (NIEHS) 
and the National Institute for 
Occupational Safety and Health 
(NIOSH) entitled: “Estimates of the 
Fraction of Cancer in the United States 
Related To Occupational Factors” (NCI, 
NIEHS and NIOSH Institutes'-Report). 
The final report was introduced into the 
Record of this rulemaking on September 
15,1978 and is discussed below. OSHA 
believes that in presenting the NCI, 
NIEHS and NIOSH Institutes’ Report, 
the Secretary of HEW's remarks are 
particularly relevant in setting this 
rulemaking in its proper context. The 
Secretary of HEW stated: 

". . . most of the arguments against 
occupational health and safety measures, as 
you know, focus on costs. And these 
arguments seldom focus on the tremendous 
gain that these programs can provide. 

“It is, in my judgment, myopic to argue that 
programs to protect workers are 
inflationary—if we do not count in our 
calculations what those programs buy: safety, 
health and often greater productivity. 

“It is time to take the blinders off: To count 
what these programs promise in ultimate 
savings. Which, after all, creates the greater 
burden: the cost of a program to protect 
workers from occupational hazards? Or the 
staggering costs of treating workers for the 
consequences of these hazards? Our 
economists must join with our scientists and 
find a new way to calculate inflation related 
to occupational health and safety. 

"Finally, there is the matter of simple 
justice. We do not want an economy that 
buys goods at the expense of workers’ health: 
an economy that asks workers to earn their 
livelihoods by endangering their lives. The 
workers of America are willing and able and 
eager to sweat on the job: we should not ask 
them to bleed. 

“So you and I have a job to do; a job of 
convincing the American public that 
programs of prevention and health promotion 
are not just an expense, but an investment; 
that they are worthwhile, desirable, 
economically feasible, and urgently needed— 
especially in the workplace. For it is in the 
workplace where many of the dangers are 
greatest. 


“And vigilance in the workplace is one 
way of detecting hazards that may otherwise 
spread from factory or laboratory to the 
world outside. We have learned, often by 
tragic experience, that kepone, undetected in 
the workplace today, flows insidiously into 
our rivers and streams tomorrow. The 
occupational exposure to asbestos today is 
tomorrow’s exposure to our families at home 
and our children in school. Today’s chemical 
dumping ground may be tomorrow’s 
subdivison or school playground. By 
protecting workers today, we are likely to 
make the greatest gains in our efforts to 
protect the rest of society. 

"So I would argue first that we should take 
a broad view of occupational health and 
safety programs. These are not programs 
which benefit workers alone—they are for all 
of us. So they belong at the center of a broad 
new national preventive-health strategy." 

III. CANCER AS A PUBLIC HEALTH 
PROBLEM AND A PUBLIC POLICY 
DILEMMA 

Cancer is a particularly dreaded and 
costly disease. It is believed that almost 
400,000 Americans died of cancer in 
1977—more than 1,000 persons per day. 
Over one million Americans are under 
treatment for some form of the disease, 
and each year over 900,000 new cases 
are diagnosed in this country. Of these 
cases, about one-third are skin cancers: 
troublesome, sometimes painful, usually 
treatable, causing the death of about 
2,000 persons per year; the other two- 
thirds or 600,000, however, are more 
serious and more of them are potentially 
fatal. About 25 percent of the United 
States’ population—one person in four— 
will ultimately develop some form of 
cancer, other than skin cancer. Despite 
enormous expenditures on research into 
methods of treatment, the survival rates 
of patients afflicted with most of the 
major types of cancer have improved 
only a little during the past 20 years. 
Thus, most persons contracting cancer 
die within 2 or 3 years—often after 
expensive, painful, and distressing 
illnesses (USDHEW 1973. 1975,1977; 
American Cancer Society 1978). 

As other causes of death have 
declined in frequency, cancer has 
increased in importance and is now the 
second most frequent cause of death in 
the United States. Although cancer 
accounted for less than 4% of deaths in 
the United States in 1900 (64 deaths per 
100,000) it accounted for more than 18% 
in 1975 (170 deaths per 100.000) (crude 
rates) (National Center for Health 
Statistics, 1970; American Cancer 
Society 1978; Epstein, Univ. of Illinois. S. 
4). The increase in the mortality rate 
from cancer is due in part to aging of the 
population and in part to increases in 
age-specific mortality rates (Epstein, 
Univ. of Illinois, S. 5; Jones, Univ. of San 
Francisco, S. 22-50). After adjusting for 
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changes in age distribution of the 
population, cancer incidence rates in the 
United States have been increasing 
during this decade at about 2% per 
annum (Schneiderman, (NCI), Post- 
Hearing Comment, pp. 2-3). However, 
the trends in cancer incidence and 
mortality are complex: when analyzed 
in detail, they show a complicated 
pattern of increases and decreases, 
depending on many factors such as 
anatomical site, age, sex, socio¬ 
economic status and geographic 
location. (Berg, Colo. Regional Cancer 
Center, S. 6-8; Schneiderman, NCI, S. 3- 
7; Jones, Univ. of San Francisco, S. 22- 
50; Epstein, Univ. of Illinois, S. 6-8). In 
recent years, there have been increases 
in the incidences of cancer of the breast, 
colon, prostate, bladder, lung, pancreas, 
esophagus, skin (melanoma), and 
lymphatic system. As shown in detail in 
subsequent sections, some of the 
increases are attributable in part to 
cigarette smoking and to occupational 
factors, sometimes acting together (see 
Sections G-H below). 

The economic and social impacts of 
cancer in the United States are massive 
and yet hard to estimate. Certainly the 
human anguish is. Those impacts, 
however, are very real. The National 
Center for Health Statistics estimates 
that by 1977, the Nation was spending 
$5.5 billion each year on hospital care 
and physicians’ services for cancer 
patients and that the expected earnings 
of people who died that year had a 
value of $14.6 to $18.5 billion. Additional 
costs such as outpatient therapy and 
other treatment-related fees may raise 
the direct annual expenditures for 
cancer well into the tens of billions of 
dollars. To these direct expenditures 
must be added indirect costs, such as 
the estimated 1.8 million work-years lost 
annually to the national economy and to 
family income by unemployed or 
underemployed cancer victims (Levin, D. 
L, et a/., 1974). Another estimate cited 
by the General Accounting Office of the 
United States Congress is that the 
annual cost of cancer is at least $15 
billion, of which $3-5 billion is 
attributable to direct care and treatment 
and the remainder to the loss of earning 
power and productivity (GAO 1976). 

This estimate is supported by a study 
prepared with information on the 
economic costs of cancer to the United 
States, and to individual patients' 
families in particular. See “The National 
Cancer Program, the Strategic Plan”, 
January 1973. 

Cancer is a disease exceptionally 
feared by the American people, 
apparently because of its unique 
manifestations: the progressive and 


irreversible destruction of the body by 
autonomous growth of abnormal cells 
from within the body itself. Moreover, it 
is sometimes stated that cancer is a 
disease which affects the survivors as 
much as the victims (Wilson, Harvard 
Univ., S. 37.). Thus, although it is 
sometimes claimed that cancer is 
primarily a disease of old age and that 
its elimination would not increase life 
expectancy by more than a few years, 
the Nation has expressed a special 
determination to control cancer, by 
expending large sums on research, 
treatment, and rehabilitation. More 
recently, with the recognition that 
measures to reduce exposures to 
substances that cause cancer may be 
more effective in eliminating this 
disease than attempts to cure it, the 
Congress and the research and 
regulatory agencies have begun to 
devote more of the Nation’s resources to 
prevention of cancer by the reduction of 
human exposures to such substances. 
Some parties to this proceeding 
recognized such efforts, such as API 
which stated: “. . . because our massive 
research efforts have produced few 
clear solutions, the progress of a cancer 
is frequently irreversible. Under the 
circumstances it is both appropriate and 
necessary that we place substantial 
emphasis on cancer prevention. This 
should include efforts to control and 
reduce possible exposure to carcinogens 
in the environment, including the 
working environment.” (API Post- 
Hearing Brief, Appendix C, p. 1). 

A. THE NATURE OF THE DISEASE 

Cancer is a disease generally 
characterized by the progressive growth 
of abnormal populations of cells. The 
early cellular and molecular events of 
the disease and the mechanisms leading 
to its initiation are not fully understood, 
although progress has been made as a 
result of research in recent decades. 
Some of the results of this research were 
presented in testimony or exhibits at the 
hearing; e.g., in the statements of Dr. 
Emmanuel Farber (Univ. of Toronto), Dr. 
Curtis Harris (NCI), Dr. Benjamin Trump 
(Univ. of Maryland), Dr. Ronald Hart 
(Ohio State Univ.); Dr. Francis Roe 
(AIHC), and in such exhibits as the 
symposium volumes Origins of Human 
Cancer (Hiatt et a/., 1977). Much of this 
evidence supports the theory that cancer 
originates from cells which have been 
transformed, frequently by changes in or 
damage to the DNA or other genetic 
material. Although such damage to DNA 
may frequently be repaired, permanent 
cell transformation may result if the 
repair mechanisms are ineffective, or if 
the damage is repaired incorrectly. 

There is increasing evidence that at 


least some cancers may originate from a 
single transformed cell. Once the initial 
transformation has taken place, the 
resulting aberrant cells are capable of 
self-replication and may progress to 
stages in which they are capable of 
invading normal tissue, and spreading 
throughout the body, even though the 
agent or agents responsible for inducing 
the disease may be no longer present. 

In most cases of cancer, unrestrained 
cell growth leads to the development of 
tumors which compress, invade, and/or 
destroy normal tissues. These tumors 
usually lead eventually to death. Just as 
there are many different types of cells in 
the body, there are different types of 
tumors, each of which may be 
distinctive in its behavior. However, 
induced malignant tumors generally 
share some common characteristics, 
such as a long latent period between 
initial exposure and manifestation of th 
disease, as pointed out below. Some 
other characteristics may also include a 
higher rate of cell growth than in the 
normal, surrounding tissues, failure to 
maintain the boundaries of normal 
tissue and organs, a microscopic 
appearance which suggests immature 
rather than mature tissues, and a 
tendency in humans to spread to parts 
of the body distant from the original site 
of the cancer. Not all of these features, 
however, accompany every malignant 
tumor. 

Most body structures are composed of 
many different kinds of tissues made up 
of many different types of cells, any of 
which may give rise to cancer. A 
specific type of cancer draws its name 
generally from the type of cell affected. 
For example: 

• Cancers of connective tissue, 
including bones, are generally called 
sarcomas. 

• Cancers of epithelial cells that line 
the body’s internal surfaces and cover 
the external surfaces (lung, breast, skin, 
etc.) are generally called carcinomas. 

• Cancers of cells that compose the 
blood-forming system are generally 
called leukemias or lymphomas. 

Although sarcomas, carcinomas, and 
lymphomas share many common 
characteristics, epidemiological studies 
have revealed differences in their 
behavior which suggest that at least 
some of the factors controlling their 
development may differ (Peto 1977, pp 
1410-1411). The vast majority (over 90%J 
of fatal human cancers are carcinomas, 
so that most generalizations about 
“cancer” and its mechanisms are 
actually generalizations about 
carcinomas (/</.). Indeed, the word 
“cancer”, although now used generally 
for all types of malignant neoplasms 
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originally applied specifically to 
carcinomas. 

Cancer is a collective term for large 
number of different types of disease. 
Therefore it is difficult to specify 
features that uniquely characterize 
cancer or even to give the term a 
rigorous scientific definition. Dr. Harold 
Stewart (NIH) discussed the problem 
involved in defining cancer: 

“More than 100 years ago, Professor 
Virchow opined: “I do not think that a living 
human being can be found who even under 
torture could actually say what tumors really 
are." But even today, in the face of Virchow’s 
vaming, imposter savants continue the 
production of inaccurate and inapplicable 
definitions of cancer. Some feel that such 
definitions are too pragmatic and do damage 
by discouraging new concepts and are thus a 
real impediment to cancer research. From a 
practical point of view, they inhibit the 
recognition of early or so-called borderline 
cancers in laboratory animals. According to 
Nemerov: “People’s reason for wanting a 
definition is to take care of the borderline 
case, and this is'what a definition, as if by 
definition, will not do.” (Stewart. 1977, pp. 
UX5-307; Exhibit C to Stewart Statement, 
references omitted.) 

Definitions of terms such as 
neoplasm” were also discussed by Dr. 

1. Nathan Dubin (Medical College of 
Penn.. S. 4-5): 

“ Neoplasm . One of the shortest definitions 
of ‘ neoplasms' . and still accurate, was given 
by the American pioneer in oencer, James 
Ewing (1928, p. 5); he defined it as follows: 'A 
tumor * is an autonomous new growth of 
tissues.’ Willis (1948. p. 1) stated that a 
neoplasm was ‘an abnormal mass of tissue, 
the growth of which exceeds and is 
uncoordinated with that of the normal 
tissues, and persists in the same excessive 
manner after cessation of the stimuli which 
evoked the change.' In other words, a 
neoplasm is a new mass of multiplying cells 
which have escaped from the normal controls 
◦f the host and which are independent of 
those mechanisms that normally control the 
number, multiplication, histological structure, 
and metabolism of normal cells.” 

l For ,, tumor" substitute the word "neoplasm", 
urrently preferred. 

Dr. Emmanuel Farber (University of 
Toronto) offered a generalized definition 
of cancer: 

"... I do not belong to that group who 
advocate we abandon the word ‘cancer’ for 
something more precise. Precision is essential 
for scientific analysis. Yet, the essence of the 
cancer problem is just that—we do not know 
what the components are that allow the 
cellular behavior we see. Until we know that, 
we had best use an imprecise term, 
otherwise, we are just as likely to pick a 
wrong precise one. In the context of this 
presentation, ‘cancer’ is an imprecise 
descriptive term to encompass all the many 
conditions in which cells proliferate for 
whatever reason in a more or less 
uncontrolled manner, invade tissues and set 


up satellite growths in other organs. The 
overall result of such a process, if left 
undisturbed, is almost always the death of 
the host." (Farber. 1973, pp. 4-5; Appendix B 
to Farber Statement.) 

However, despite the difficulties of 
definition, both Dr. Stewart (NIH) and 
Dr. Farber (Univ. of Toronto) 
emphasized that cancer can almost 
always be readily identified and 
diagnosed as such. Dr. Farber stated: 

“What do we know about the essence of 
how a malignant neoplastic cell differs from 
its normal homologue? I must stress at this 
point that cancer is not a unity but rather a 
whole biological spectrum which varies quite 
widely with the nature of the tissue and cell 
involved as well as with the physiologic state 
of the host. Yet, despite this spread, most 
examples of malignant neoplasia do fall fairly 
easily into a category that allows one to 
classify them as cancer. 

“As stated clearly by Prehn (87). neoplasia 
comprises two separate alterations in cell 
physiology: (1) a form of abnormal somatic 
cell variation that represents somatic 
mutation and/or aberrant and defective 
differentiation, and (2) a pathologic form of 
hyperplasia. . .” (Farber, 1973, p. 5; Appendix 
B to Farber Statement.) 

And Dr. Stewart stated: 

"From years of experience, the clinical 
pathologist has learned to distinguish early 
neoplastic lesions from simple hyperplastic 
changes, and vice versa. Thus, although they 
look much alike through the microscope, the 
papillary lesion in the larynx of juveniles 
will, he knows, regress spontaneously, 
whereas that in the urinary bladder will, if 
untreated, progress to widespread cancer. 
Many comparative pathologists lack this 
degree of sophistication. Either they ignore or 
they fail to recognize the potentialities of the 
innocent-looking cellular proliferations that 
often herald the development of neoplasms in 
laboratory rodents. One example is the 
common pulmonary neoplasm of the mouse 
that arises from the alveolar type-11 cell. 

Some misapply the terms “alveolar cell 
hyperplasia” or “adenoma” to its early 
developing stages. Later, however, after the 
growth has reached large proportions, or 
spread to the pleura and mediastinum or 
metastasized, they then apply the term 
"cancer.” The neoplasm, excised at different 
stages in its development, grows readily 
when transplanted to syngeneic mice, in 
which it exhibits autonomy, invasion, and 
metastases. Application of the term 
"hyperplasia," which implies a nonneoplastic 
process or “adenoma,” which implies a 
benign tumor, to any stage in its biologic 
development and progression represents 
misuse of these terms.” (Stewart, 1977, pp. 
305-306: Exhibit C to Stewart Statement.) 

Dr. Francis J. C. Roe (AIHC) defined 
cancer as follows: 

“Cancer is a disease of multicellular 
organisms which is characterised by the 
seemingly uncontrolled multiplication and 
spread within the organism of apparently 
abnormal forms of the organism's own cells.” 
***** 


“Within this definition are mentioned the 
three key characteristics of cancer—cellular 
multiplication, invasiveness and autonomy. 

“It would not be possible to define cancer 
in terms of cell multiplication only, firstly 
because the cell generation-time in some 
cancers is long compared with that in normal 
tissues such as the gut mucosa and bone 
marrow. Secondly, the rapid multiplication of 
cells which had not acquired the ability to 
invade surrounding tissues would lead to an 
easily-treated, benign tumour rather than to a 
malignant one. 

"Invasiveness is the characteristic of 
cancer which makes it a lethal disease. It is 
interesting, in this connection, to make a 
distinction between cancers of solid tissues 
and cancer of the blood or lymphatic 
systems. In the latter case, the normal cells 
already have the ability to invade other 
tissues, and the cancerous state arises when 
the rate of production of new cells 
continually exceeds the rate of destruction of 
old ones. 

“Autonomy refers to the apparently 
uncontrolled nature of cell multiplication. It is 
supposed that, in the normal way. during 
development and repair, the overgrowth of 
tissues or cells is resisted by the organism as 
a whole or by the affected tissues or organs. 
Cancer represents an escape from such 
control. Our knowledge of controlling 
mechanisms is far from complete . . (Roe, 
S. 15, quoting Roe, 1966a) 

Dr. Roe testified further: 

“Although cellular abnormality is usually 
an integral aspect of the cancerous process, it 
is important to stress that cancer is a disease 
of the whole of multicellular organisms and 
not a disease or disorder or cells . . . (Roe, 
S. 16, emphasis in original) 

Other witnesses such as Nobel Prize 
winner Dr. David Baltimore 
(Massachusetts Institute of Technology), 
emphasized that cancer is a disease of 
cells (Baltimore, S. 1). In fact, as made 
clear by Dr. Roe, it is both: cancer is a 
disease affecting organisms which is 
characterized by and caused by 
abnormal behavior of their cells. 

B. THE MULTI-STAGE, MULTI- 
CAUSAL NATURE OF CANCER 

Many witnesses emphasized that 
cancer is a complex disease which 
characteristically progresses through a 
number of stages of development, and 
that a variety of different factors can act 
to initiate or accelerate its development 
at each stage. It follows from this 
proposition that most cancers would 
have multiple “causes” and that it 
therefore would be simplistic to assign 
to each a single causative agent. In the 
regulatory context, this does not mean 
however that the task of prevention is 
irrelevant or hopeless. Indeed, it makes 
it even more imperative to prevent or 
reduce exposures to known carcinogens 
for we do not know the interactions of 
other and unknown variables, such as 
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genetic, hormonal or synergistic factors 
in any given individual or population. 

In recognition that cancer may evolve 
from multiple causes. Dr. Arthur Upton 
(Director, NCI) made the following 
summary characterization: 

“It is no longer held likely that cancer 
results from a single factor; rather it appears 
that carcinogenesis is a multi-causal, multi¬ 
stage process, in which several 
environmental factors as well as other 
influences, such as genetic and hormonal 
factors, play varying roles in a particular 
carcinogenic response. Even within the group 
of factors commonly labelled 
“environmental.’' it seems that in many cases 
several different factors interact to induce 
cancer. Certain agents initiate neoplastic cell 
transformation: others act as “promoters” or 
“co-carcinogens”; others may enhance the 
metabolic activation of procarcinogens. Some 
agents act on DNA; some activate latent 
viruses: others may accelerate the 
development of cancer cell lines by 
modifying hormone levels, or by suppressing 
immune mechanisms. These various 
environmental factors may interact not only 
with each other, but with genetic, nutritional, 
and hormonal factors in the host, to influence 
the probability of developing cancer. It is, 
therefore, impossible to identify a single 
“cause” for each case or type of cancer." 
(Upton, S. 3-4) 

Dr. David Rail (Director, NIEHS) made 
the following statement: 

. . recent research on the mechanisms of 
carcinogenesis has shown that it is a complex 
process which progresses through a number 
of stages. First, the precarcinogen (which is 
usually chemically unreactive) is converted 
to a reactive electrophilic intermediate: This 
conversion requires one or more metabolic 
reactions whose rates depend on the activity 
of enzymes and other factors in the cell. 
Second, this reactive intermediate interacts 
with electron-rich centers in the target cell 
(usually in the DNA) to cause cell 
transformation. This change in DNA may be 
reversed by the process of DNA repair, or 
may lead to the successful initiation of a 
transformed cell line. The new cell line may 
or may not develop autonomously to form a 
tumor, depending on enzyme activities, 
hormone levels, the effectiveness of immune 
mechanisms, etc. Each of these stages in 
carcinogenesis may be initiated, promoted, or 
modified by a variety of host and 
environmental factors, including chemicals as 
well as diet, hormones, etc. It thus appears 
that the initiation and development of a 
tumor are affected by a number of factors, 
acting simultaneously or sequentially, and it 
is erroneous and meaningless to assert that 
they are “caused” by only one . . .”. (Rail, S. 
4-5). 

Dr. I. Bernard Weinstein (Columbia 
University) expressed the concept as 
follows: 

"We know that in both experimental 
animals, and in humans, carcinogenesis 
frequently results from the exposure not to a 
single substance but to several substances 
and that the evolution from a normal cell to a 


tumor cell is a multi-step process with 
different agents acting at different stages. It is 
possible to define at least two different types 
of agents as well as two distinct steps. The 
first types of agents are called initiating agent 
carcinogens, and are sometimes referred to 
as “solitary carcinogens.” These compounds, 
when given at sufficient doses, produce 
tumors on their ow n. They also are frequently 
mutagenic when tested in mutagenesis 
assays.” (Weinstein, S. 8) 

Dr. Robert Squire (Johns Hopkins 
University) made a similar statement 
and showed how the multi-stage, multi- 
causal nature of cancer frequently 
results in synergistic action between 
causative agents: 

“Epithelial cancer, for example, as is now 
recognized, involves a multistage process in 
which sequential cellular and subcellular 
events precede the appearance of clinical 
cancer. To describe this process, the concepts 
of “initiation” and “promotion” have been 
introduced in studies of carcinogenesis in 
skin (Berenblum 1941). These prevail today 
and are considered relevant to many other 
epithelial systems (Farber 1976; see also 
Appendix B). “Initiation” describes a specific, 
irreversible cellular alteration induced by 
carcinogenic substances and resulting in a 
population of latent or dormant tumor cells. 
"Promotion” describes the proliferation of 
those cells, which is induced by subsequent 
exposure to the same or a different substance 
and which results in a progression to clinical 
cancer. Classical initiation-promotion studies 
illustrate well the synergistic effects of 
separate exposures neither of which alone 
would have produced cancer at the doses 
involved. Significantly, the conditions 
induced by initiator substances persist, and 
therefore exposure to a promoting substance 
even after a considerable delay can result in 
cancer (Berenblum 1974: Boutwell 1974.1976, 
1977). 

“Studies involving liver carcinogenesis 
have also shown persistent and additive 
effects of subcarcinogenic exposure to certain 
substances. Becker (1975) demonstrated that 
cellular alterations induced by 
subcarcinogenic doses of N-2- 
iluorenylacetamide may later be augmented 
by subcarcinogenic doses of 
dimethylnitrosamine or N- 
hydroxyfluorenylacetamide to yield 
hepatocellular carcinoma. Weisburger et al. 
(1965) showed an increase in liver cancer 
induction after combined exposure to 2- 
acetylaminofluorene and carbon 
tetrachloride. 

“In other systems, the studies of 
nitrosomethylurea and cyclamate by Hicks et 
al. (1975) and the Oser study (Oser et al. 1975) 
of cyclamate and saccharin demonstrated at 
least additive if not synergistic effects of two 
substances in the induction of bladder cancer 
in rats. Laskin et al. (1970) demonstrated that 
benzo(a)pyrene combined with sulfur 
dioxide, when inhaled, induced lung cancer 
in rats. In the doses administered, neither 
substance alone was carcinogenic. 

“Other examples of cocarcinogenesis in 
animals exist in the literature; there is also 
evidence that cigarette smoking and 
occupational exposure to asbestos have 


synergistic or additive effects in humans 
(Selikoff et al. 1968). It must therefore be 
assumed that cocarcinogenesis is not rare in 
humans or animals. (Squire, S. 5-7) 

Dr. Emmanuel Farber (Univ. of 
Toronto) presented testimony and 
exhibits which described in detail the 
progression of cancer through a series of 
stages, using his own research on liver 
carcinogenesis as examples: 

“Figure 1 of Appendix D illustrates our 
current views of the major steps in liver 
carcinogenesis initiated by chemicals, 
including an approximate estimate of the 
relative time scale of these steps in the 
process. We think that the preneoplastic 
phase, including initiation, takes up well over 
50 percent of the whole in the liver and this 
fits well with what we know in many other 
organs and tissues, including some in humans 
(lung, skin, liver, urinary bladder, etc.). 
Initiation is quite rapid and consists of at 
least two steps—the induction of some one or 
more molecular alterations as the first step, 
and a round of cell replication for “fixation” 
as the second step. A delay in the time of 
occurrence of the second step may favor the 
reversibility of the First step by repair 
processes. This is followed by a long period 
dominated by selection and growth of the 
putative initiated cells and the progressive 
differentiation of these cells (see pp. 4-6 in 
Appendix C, and pp. 11-12 and Charts 1-7 in 
Appendix B.). Neoplastic development 
resembles a chain reaction, triggered by 
exposure to a carcinogen, in which the links 
are new cell populations with altered 
organisational, structural, and biochemical 
properties. The probability that the new cell 
populations will be transformed to a 
malignant state increases progressively 
through a number of stages (Charts 6 and 7 in 
Appendix B). 

"Most chemical carcinogens appear to 
inhibit cell proliferation, as reflected in the 
fact that they inhibit regeneration of liver 
cells following partial hepatectomy. This 
creates an environment in which there is 
selection for cells with resistance to the 
cytotoxic action of the carcinogen. (Chart 4 cf 
Appendix B). In one of our experiments, we 
have shown that administration of such a 
cytotoxic agent (2-acetylaminofluorene) 
permitted the selective growth of foci of 
resistant cells previously transformed by a 
single exposure to another carcinogen 
(diethylnitrosamine) (Appendix E). In 
subsequent steps of development, exposure 
to one or more carcinogens may lead to 
selection for resistance, growth, and 
increasing malignancy of the transformed ceil 
population (Chart 4 of Appendix B). 

“There are thus at least two ways in which 
chemicals can lead to the development of 
cancer: by initiating changes in cells and by 
permitting selective growth of populations of 
changed cells. Some chemicals, of course, 
may act in both ways. The experimental 
technique described in Appendix E shows 
how the two types of actions may be detected 
and studied independently. It appears very 
promising as a short term test for 
carcinogenicity, at least in the liver. 

“The fate of cells altered by exposure to an 
initiating dose of a carcinogen is largely 
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environment dependent. If this is appropriate 
for selective growth, cancer develops. If this 
is not. no cancer may develop in the lifetime 
of that organism even though the initiated 
cells may persist for a major portion of its life 
span. Carcinogens or probably 
noncarcinogenic promoting agents play a 
major role in creating this selection of 
environment (Appendix D. pp. 19-21). 

"As our knowledge of the sequences of 
events involved in carcinogenesis increases, 
we can no longer regard chemical 
carcinogenesis as a simple one-stage or two- 
stage process. Rather, cancer seems to 
develop progressively through a number of 
stages, each of which can be influenced by 
chemicals or other environmental factors, 
interacting with host factors such as 
nutrition, hormone levels, etc. Any proposal 
for identification and classification of 
carcinogens should recognize this complexity. 
(Farber, S. 2-4, citing Farber 1973, Farber, et 
al. 1978, Farber, 1978, Solt and Farber, 1976; 
Appendices B, C, D, E to Farber Statement) 

"Another facet that I think is important to 
emphasize in this context is that the 
biological properties that seem to be 
characteristic of cancer are not necessarily a 
single unitary package of biological 
aberration but rather seem to be a number of 
discrete units that can be acquired separately 
during its life history. This concept of 
progressive acquisition of the alterations that 
go to make up a neoplasm at any stage in its 
evolution is. in my view, a fundamental one 
that 1 shall return to later in greater detail." 
***** 

"Given a plethora of potential carcinogenic 
stimuli and a susceptible host, how does 
cancer develop? There is almost universal 
agreement that more than one step is 
essential before we can observe with any 
method now available an identifiable cancer. 
This step-wise process is best observed in the 
skin with chemical carcinogens (6-8,104) but 
is now amply documented in many different 
systems in man and in animals. Although 
instances of a direct conversion of a normal 
target cell to [a) growing cancer may be 
found, the majority of examples so far 
studied indicate a more complex process. 

"The initial interaction between a chemical 
carcinogen or one of several forms of 
irradiation and the target tissue may be of 
very short duration and irreversible. We are 
now beginning to obtain some insight into 
this phase, initiation and I shall return to this 
shortly. The subsequent steps are still very 
much unclear. There are at least two major 
possibilities: (1) the first states that the 
process of initiation induces a cancer cell and 
that all the subsequent steps, however many 
they may be, are concerned with encouraging 
the growth of this cellular species. In other 
words, according to this hypothesis, the 
problem is essentially the development or 
evolution of a cancer cell (Chart 1). (2) The 
alternative hypothesis states that the process 
of initiation induces an altered but non¬ 
neoplastic cell that now can evolve into 
cancer, acquiring seriatim as it does the 
properties that endow the cancer with its 
characteristic behavior pattern. In other 
words, according to this second hypothesis, 
the problem is the development or evolution 
to a cancer cell (Chart 2). This whole process 


leading to the first appearance of a malignant 
neoplastic ceil population, together with the 
subsequent evolution of an already formed 
cancer, would all be included in what Foulds 
calls progression (31). Although these 
distinctions between (1) and (2) may seem 
trivial, they are far from it, both theoretically 
and especially practically. How one would 
attempt to analyze the process in order to 
prevent the appearance of a cancer could 
differ greatly depending upon which 
hypothesis one subscribes to. 

"If a multistep process is the usual, what is 
its meaning in relation to cancer? What is the 
essential need for a series of steps, each 
probably occurring in a new cell population, 
in the development of a malignant neoplastic 
process? The simplest hypothesis states that 
a cell or group of cells that display all the 
major properties we associate with cancer 
have several "biological units" of aberration 
or deviation from the original target cell 
population and that each of these units is 
usually acquired separately in a new cell 
population in a stepwise fashion (Chart 3). 
Although, conceivably, some circumstances 
may exist whereby all the units can be 
induced simultaneously, this appears to be 
the exception rather than the rule, at least 
with chemical carcinogens, irradiation and 
the inert plastic sheets. If this concept has 
any validity, we would anticipate as a 
minimum 3 or 4 major steps, since growth, 
invasion, metastasis and cytologic alteration 
appear to be easily recognizable 
characteristics of many forms of cancer (see 
57). 

"Obviously, these are only gross 
behavioral properties of a malignant cell 
population. There must be many more 
alterations when one views the population at 
metabolic and molecular levels. In addition, 
each property has a quantitative range, often 
very wide, so that growth may be slow or 
fast, invasion may be minimal or extensive, 
etc. This is seen clearly not only in cancer of 
different tissues but also in cancer of the 
same type at different phases of its 
development. 

"This view of carcinogenesis implies that 
the transformation of an original target cell 
population to an overt cancer consists of a 
number of discrete cell populations, each of 
which in their makeup and properties is one 
step closer to the final goal. In other words, 
carcinogenesis may be nothing more or less 
than equivalent to a process of progressive 
cellular evolution which stops only with the 
demise of the host. (Farber, 1973, pp. 10-14; 
Appendix B to Farber Statement.) 

"It is now clearly evident that the 
development of cancer in many, if not all 
epithelial tissues as well as in some 
connective tissue and other mesodermal and 
non-epithelial ectodermal cells and tissues, is 
a multistep process. In this process, new cell 
populations appear with altered phenotypic 
properties and at least some of these new cell 
types appear to participate as steps in a 
sequence of events leading to cancer 
(malignant neoplasia). These collections of 
new cells are often highlights in the process. 
The identification and characterization of 
these various cells and the delineation of 
their role in the development of cancer 
remains as a major challenge, not only as 


essential components in evolving an 
understanding of the nature of a malignant 
neoplasm, but also as a basis for new 
approaches to the early diagnosis of 
preneoplasia and neoplasia and to the 
interruption of the carcinogenic process." 
(Farber, 1978, p. 2; Appendix D to Farber 
Statement.) 

Dr. Farber’s work is described more 
fully in his exhibits and was referred to 
by a number of other witnesses. (See, for 
example, Dr. Kotin, Johns-Manville, S. 
12). Two distinctive features of Dr. 
Farber's conclusions are: (a) that the 
probability that a transformed cell will 
eventually progress into a tumor is 
initially low but increases at each step 
in the process of development; (b) that 
some agents increase this probability by 
exerting selection in favor of the 
transformed cells relative to normal 
cells. 

Mr. Richard Peto (Oxford University) 
discussed multistage models for 
carcinogenic development and showed 
that they are consistent with and derive 
considerable support from the results of 
epidemiological studies: 

". . . it seems likely that multistage 
processes underlie the generation of a large 
majority of human cancers (the carcinomas). 

. . . Although the eventual synthesis is not 
yet in sight, multistage models should at 
present be thought about to some extent, and 
their general features should be common 
knowledge, as the general framework of this 
eventual synthesis will (at least for that 90% 
of fatal human cancers which are 
carcinomas) almost certainly be some kind of 
multistage model. 

***** 

"The essential multistage hypothesis is that 
a few distinct changes (each heritable when 
cells carrying them divide) are necessary to 
alter a normal cell into a malignant cell, and 
that human cancer usually arises from the 
proliferation of a clone derived from a single 
cell that suffered all the necessary changes 
and then started to proliferate malignantly." 
(Peto. 1977. pp. 1403-1404; Annex D to Peto 
Statement.) 

As pointed out by most of the above 
witnesses, the fact that cancer can be a 
multistage process in which each stage 
can be influenced by internal and 
external factors means that most 
cancers are likely to have multiple 
causes. Mr. Peto discussed this 
relationship between multiple stages 
and multiple causes, using data on 
human lung cancer to support his 
conclusions: 

"If multistage models are even 
approximately true, then the incidence rate 
for each cancer is proportional to a product 
of more than one event rate, each with 
different determinants, and it makes little 
sense to ask for the cause of a particular 
cancer; each has more than one distinct 
cause." 
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“In general, it seetns that different stages in 
carcinoma induction have qualitatively 
different causes and are therefore themselves 
qualitatively different from each other”. (Peto 
1977, pp. 1420,1422; Annex D to Peto 
Statement.) 

Dr. Francis Roe (AIHC) presented a 
summary of the various factors known 
to influence cancer incidence in 
experimental animals. These factors 
include genetic factors, viruses, 
hormones, microbiological status, 
immunological status, parasitic 
infections, trauma, burns, actinic 
radiation, ionizing radiation, caloric 
intake, and diet, in addition to chemical 
carcinogens (Roe, S. 20-41). It is 
important to note that almost all of these 
factors are known to affect cancer 
incidence in humans as well as in 
experimental animals (for examples, see 
reviews in Fraumeni, 1975). 

Many other witnesses added specific 
or general comments emphasizing the 
multi-causal aspects of cancer. For 
example. Dr. Marvin Schneiderman 
(NCI) quoted from the Report of the Safe 
Drinking Water Committee: 

"A possibly unifying concept concerning 
interactions is the "fertile ground' idea. If the 
carcinogen falls on fertile ground, it will lead 
to cancer growth. If not, no cancer. This 
implies a whole set of questions about the 
nature of the “fertile ground.” Some animal 
experimentation seems to imply that, with the 
induction of mammary tumors in the rat by 
hormonal stimulation, the ground is made 
fertile by earlier viral infection (Shellabarger, 
1976). Similar results seem to be shown in the 
induction of (mouse) cancers through the 
combination of malaria infection and 
exposure to the Moloney mouse-tumor virus 
(Wedderbum, 1970). A similar mechanism 
has been suggested for the development of 
Burkitt's lymphoma in children in East Africa, 
in malaria infection associated with 
appropriate viral infection (Morrow, 1976). 

“Another way that fertile ground can arise 
is through a deficiency interaction. Here, the 
absence of some element, material, or 
vitamin may reduce the ability of repair 
mechanisms, so that a level of a carcinogen 
that produces little or no cancer in a 
population capable of repair produces much 
cancer in a population of repair-deficient 
individuals. An example is the high cancer 
rate in Xeroderma pigmentosum patients— 
people with a low ability for DNA repair 
(Robbins. 1974; Cleaver. 1968). A similar 
mechanism (on a grosser level) may be 
involved in the high incidence of cancer of 
the esophagus in central Asians, whose bread 
and tea diet may not contain the elements 
necessary to permit repair of tissue affected 
by low levels of a nonidentified carcinogen 
(Mahboubi. 1973).“ (NAS. 1977a. p. 51). 

Dr. Arthur Upton (Director, NCI) cited 
lung cancer as an example of a multi- 
causal phenomenon: 

“Cigarette smoking provides an example of 
the difficulty of quantifying the contribution 
of a single factor, even in an apparently 


clear-cut case. The incidence of cancer in 
smokers and non-smokers has been studied 
extensively; the excess rates of cancer in 
smokers are well established; and from 
knowledge of the number of smokers the total 
number of excess cancers causally related 
with smoking can be calculated. For example, 
it has been estimated that up to 40 percent of 
all male cancer deaths in the U.S. (i.e., about 
85.000 deaths annually) may be associated 
with cigarette smoking. It would be 
reasonable to conclude that smoking is one 
major cause of these cancers, in the sense 
that they would not have occurred in the 
absence of smoking. However, it would not 
be reasonable to conclude that smoking is the 
only cause. It is known, for example, that at 
least two agents—alpha-radiation and 
asbestos—act synergistically with cigarette 
smoking in causing lung cancer in exposed 
workers. In addition, work to be summarized 
in the testimony of Dr. Curtis C. Harris of NCI 
has shown that there is much inter-individual 
variability in the susceptibility of human cells 
to carcinogenic agents found in tobacco 
smoke. Thus, the effect of cigarette smoking 
in inducing cancer is known to be dependent 
on physical, chemical, and host factors; 
however, we do not know the degree to 
which it is dependent on these factors (or on 
other factors which may be uncovered in the 
future). Hence, we cannot assert that the 40% 
of male cancer deaths in the general 
population associated with smoking are not 
simultaneously associated with one or more 
other factors." (Upton, S. 4-5) 

Dr. Robert Squire (Johns Hopkins 
University) gave a similar example: 

“However, there is also reason to be 
concerned about interaction between 
environmental factors and genetic 
predisposition in segments of the population. 
An example is the association between 
genetically determined aryl hydrocarbon 
hydroxylase inducibility and bronchogenic 
carcinoma (Kellerman 1977).“ (Squire, S. 4) 

Dr. David Rail (Director, NIEHS) also 
referred to the same example: 

"For example, there is increasing evidence 
that the carcinogenicity of benzo(a)pyrene is 
strongly affected by characteristics of the 
host animal, including the activity of enzymes 
which convert the chemical to active 
metabolites, and perhaps by conditions in the 
gut which lead to reactivation oF the ultimate 
carcinogen. These characteristics are 
believed to be influenced by genetic and 
dietary factors respectively. It would be 
wrong to assert that a particular cancer (or 
class of cancers) is “caused” by genetic 
factors, or “caused” by dietary factors, or 
“caused” by benzo(a)pyrene. The occurrence 
of the cancer is attributable to all three 
factors (and probably others) acting in 
combination.” (Rail. S. 5) 

Dr. Rail continued: 

“Recognizing that carcinogenesis is a multi- 
phased process whose progression is 
influenced by a number of different factors, it 
makes little sense to assert that “only” 1-5% 
of cancers are attributable to a single factor. 

It would be consistent with our present 
knowledge to assert that all cancers are 


associated in one way or another with 
occupational factors, just as they are 
probably all associated with dietary factors, 
with genetic factors, and with hormonal 
factors.” (Rail, S. 5) 

C. INTERACTIONS AMONG CAUSAL 
FACTORS 

An additional and very important 
complicating factor is that many of the 
factors affecting cancer incidence 
interact additively or more than 
additively (synergistically). In addition, 
some may also act antagonistically. For 
example, Dr. Robert Squire (Johns 
Hopkins University) made the following 
summary statement: 

“Numerous experiments involving 
cocarcinogenesis indicate that different 
carcinogens may have additive, synergistic, 
or antagonistic effects in organisms exposed 
to them. It is unlikely that we can predict 
which, if any. of the above effects will occur 
in the case of specific chemicals without 
observing their action experimentally, but 
numerous studies do demonstrate the 
existence of potential hazards.” (Squire, S. 5) 

A number of witnesses referred to the 
studies of Dr. Irving Selikoff (Mount 
Sinai School of Medicine), which 
showed the very marked synergism 
between cigarette smoking and asbestos 
in the induction of lung cancer: 

“Evidence of the carcinogenic potential of 
asbestos was provided over the period 1935- 
1965 for a number of neoplasms, including 
bronchogenic carcinoma (1-3), pleural and 
peritoneal mesothelioma [4-6), and 
gastrointestinal cancer [7]. It was found in 
1967, however, that for the most important of 
these neoplasms — lung cancer—the risk did 
not depend on asbestos alone. Rather, if there 
were not concordance of two agents— 
cigarette smoking and asbestos—the tumor 
was uncommon [8]. 

“In 1963, prospective observation was 
begun of 370 long-exposed asbestos workers 
in the New York metropolitan area. By April 
30.1967, no death from lung cancer had 
occurred among the 87 men with no history of 
cigarette smoking, despite their many years 
of occupational exposure to asbestos. In 
contrast, 24 deaths from lung cancer occurred 
among the 283 men with a history of cigarette 
smoking (8). although only 2.98 such deaths 
had been expected, given their smoking 
habits [9]. We suggested that the combination 
of the two factors—asbestos greatly 
increasing the lung cancer risk of cigarette 
smoking—had a sharp, multiplying effect. It 
was calculated that an asbestos worker who 
smokes cigarettes has eight times the risk 
compared to smokers of the same age who do 
not work with asbestos, and 92 times the risk 
of men who neither work with asbestos nor 
smoke cigarettes [8]. 

“These findings were based on limited 
observations, especially with regard to 
nonsmokers. Additional investigations 
confirm the original conclusions [10]. 

“The survivors of the original group of 370 
men were followed to December 31,1973. 
Altogether. 191 died from 1963 to 1973. 
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Among the 87 men with no history of 
cigarette smoking, two deaths (of 41) 
occurred from lung cancer both men smoked 
pipes or cigars. Among the 283 with a history 
of regular cigarette smoking, there were 150 
deaths, 45 of lung cancer (Table 1). 

‘A second, much larger, study was 
undertaken to investigate whether asbestos 
exposure without cigarette smoking truly did 
not increase the risk of lung cancer 
significantly, especially since such exposure 
was clearly associated with increased cancer 
risk at other sites (e.g.. peritoneum, 
gastrointestinal tract) in nonsmokers. On 
January 1,1967, we registered the entire 
membership of the insulation workers' union 
in the United States and Canada and have 
observed the group since. When the cohort 
was enrolled, each man was asked to record 
his lifetime smoking habits. Of those enrolled, 
9.590 indicated that they were either then 
smoking cigarettes or had previously smoked 
regularly; 609 had a history of smoking pipes 
and/or cigars but no cigarettes; and 1,457 had 
never smoked regularly at all. Smoking habits 
were not recorded for 6,144 men. Analysis of 
lung cancer deaths among the 17,800 men to 
December 31,1972, showed that increased 
risk of this neoplasm was limited to asbestos 
workers who also had a history of cigarette 
smoking. Among the 9,590 cigarette smokers, 
there were 179 deaths from lung cancer (of 
6*10 all told); of the 2,066 men with no history 
of cigarette smoking, only 2 (of 93 total) died 
of lung cancer (Table 2). Unfortunately, data 
arc not yet available detailing lung cancer 
risk specifically for amount and nature of 
smoking, as were available through 1965 [9], 
Nevertheless, using the earlier tabulations, 
these new findings again demonstrate that 
asbestos workers who do not smoke, or 
smoke only pipes and/or cigars, have about 
the same lung cancer risk as men not 
occupationally exposed to asbestos dust. 
However, exposure to psbestos dust greatly 
increases the lung cancer risk among 
cigarette smokers (11). 

There is evidence [12] that uranium 
mining and cigarette smoking also interact as 
multiple factors. Moreover, an association 
between smoking and radiation has been 
noted [13] among Hiroshima and Nagasaki 
niomic-bomb survivors, with lung cancer 
di proportionately increased among the 
radiation-exposed individuals who also had a 
history of cigarette smoking.” (Selikoff and 
Hammond, 1975, pp. 467-470; Exhibit to 
Squire Statement) 

During his oral testimony, Dr. Selikoff 
(Mount Sinai School of Medicine) 
described the results from his most 
recent study: 

We found that among the 2,066 non- 
cigarette smokers there should have been 1.82 
deaths, the way the statisticians put it, 1.82 
deaths of lung cancer. There were eight. In 
olher words, somewhere around four to five 
times as many. But this is certainly not a 
major public health problem. You had four 
times or five times the number of a very small 
number; and five times nothing is still not 
very much. 

"On the other hand, you had again five 
times the already high risk of cigarette 
smoking, so that instead of 67 deaths 


anticipated, 325 actually occurred, confirming 
not simply the carcinogenicity of asbestos in 
terms of lung cancer among those exposed, 
but also'the extraordinary multiple factor 
etiology.” (Selikoff, Tr. 1702) 

Dr. William Nicholson (Mount Sinai 
School of Medicine) also commented 
upon the multiplicative effects resulting 
from exposure to asbestos and cigarette 
smoking: 

"Increasing evidence is accumulating that 
many cancers have a multiple-factor etiology. 
For example, lung cancer in asbestos workers 
is strongly associated with cigarette smoking. 
In the large cohort of 17,800 insulators 
observed by Selikoff and Hammond, the 
smoking habits of the majority of workers 
were obtained at the beginning of their study. 
Table 8 illustrates the effects of cigarette 
smoking on lung cancer mortality. In 2,066 
noncigarette smokers, only two lung cancers 
were seen in a six-year period; 179 were 
observed in 9,590 men with a history of 
cigarette smoking. Although the data are still 
insufficient to accurately determine the risk 
of dying of lung cancer in nonsmoking 
asbestos insulators, they do suffice to 
establish that the risk is less than that for 
cigarette smoking males in the general 
population who do not work with asbestos. 
However the combination of cigarette 
smoking and asbestos has a multiplying 
effect. From data on the New York and New 
[ersey insulators cohort, it has been 
calculated that the combined risk for dying of 
lung cancer of an asbestos worker who 
smokes is 92 times that of an individual who 
neither smoke? nor works with asbestos. 

“It is clear that it would be necessary to 
include evaluation of multiple-factor effects 
in calculating threshold values for asbestos 
cancer risk. It is equally clear that this 
requirement would introduce insurmountable 
sample-size, statistical, and sampling 
requirements." (Nicholson, 1976, p. 164; 
Exhibit 11 to Nicholson Statement) (footnote 
omitted) 

Dr. David Kaufman (Univ. of N. 
Carolina) described his experimental 
work on interactions between ferric 
oxide and benzo(a)pyrene (BP) in 
causing lung cancer in hamsters and 
concluded: 

"The first major issue that was considered 
was the effects of two or more carcinogens, 
specifically how their interactions may have 
a greater effect than that of any of the 
individual constituents. Our work shows that 
treatment of experimental animals with two 
carcinogens given sequentially can result in 
an increase in tumor incidence and a 
decrease in time necessary for the 
appearance of tumors of the respiratory tract. 
In accord with our findings, the several cited 
examples of work by others show that in an 
analogous manner combinations of 
carcinogens can produce tumor incidences 
greater than that expected with either of the 
single treatments or that anticipated as the 
sum of the effects of the single treatments. 
The examples cited indicate that this type of 
interaction can be demonstrated in tissues 
other than the respiratory tract and in 


experimental animals other than the hamster 
as well as in in vitro studies. Furthermore, I 
have cited examples where combinations of 
carcinogen exposures in humans also 
produces a greater than an apparent additive 
tumor response." 

"A second major point that was indicated 
was that carcinogen exposures may be 
potentiated by a variety of non-carcinogenic 
factors. Our work shows that the association 
of benzo(o)pyrene with a non-carcinogen, 
Fe*0 3 , specifically when the BP is adsorbed 
to the Fe 2 0 3 , greatly enhances the resultant 
tumorigenic effect of the BP dose. Our results 
suggest that at least in part this effect may 
[be] related to the prolonged retention of the 
BP within the respiratory tract when attached 
to the Fe*0* particles. Our illustrations of the 
experimental work of others indicate that 
such diverse treatments such as inhalation of 
SO*, performance of a partial hepatic 
resection, feeding of phenobarbital, or 
application of croton oil or its active 
constituents, all of which are not by 
themselves carcinogenic, may all increase the 
incidence of observed tumors and/or reduce 
the time needed for the apearance of the 
tumors". (Kaufman, S. 19) 

Indeed, a committee reporting to the 
Director of the National Cancer Institute 
in 1973 advised him that synergistic 
effects are likely to be of overwhelming 
importance in the induction of human 
cancer: 

"Of major importance in this connection is 
the fact that the carcinogenic process 
initiated by a submanifestational dose of one 
agent may be brought to completion by a 
submanifestational dose of another agent of 
entirely different chemical structure, even 
when exposure to the first agent has ceased 
and even when long periods of time intervene 
between the two types of exposure. It 
appears that carcinogenesis can result from 
the summation of a number of irreversible 
alterations in cells, no one of which may 
suffice to produce a manifest cancer. This is 
known to be true of the carcinogenic effects 
of ionizing radiation; it is the total lifetime 
exposure that is the determining factor. 
Similarly, there is no evidence that a 
newborn animal exposed to a chemical 
carcinogen ever reverts to normal with 
respect to the likelihood of developing 
cancer. On the contrary, throughout its 
lifetime it has a higher risk of developing 
cancers than its untreated littermates. 

"Under natural conditions, few if any 
people are exposed to a single pure chemical. 
Such exposure is usually to mixtures and 
crude products. Isolation of individual 
carcinogens is often complicated by the 
presence of other chemicals that can enhance 
or retard the carcinogenic reaction. For 
example, the role of such cocarcinogens and/ 
or anticarcinogens in tobacco smoke may be 
as important as that of the several 
carcinogens that have been isolated in minute 
quantities. 

"There can be no doubt that the general 
population is continually exposed to 
hundreds of chemical, physical and biological 
agents that produce cancers of various types 
in various species under certain conditions. 
Little is known about interactions between 
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several of these agents, but there is clear 
evidence that such interactions do exist. 
Additional complexities are introduced by 
evidence of involvement of intestinal bacteria 
in metabolic conversions of the active 
carcinogen in cycad meal. 

“In view of the enormous and largely 
unpredictable differences in susceptibility of 
different species and different individuals to 
most carcinogens, and the fact that the 
significant factor is the totality of lifetime 
exposure (which can never be estimated 
accurately) to a large number and variety of 
carcinogenic agents and cocarcinogens, some 
known and many unknown, little if any 
useful practical purpose can be served by 
attempts to assess the hazard for man of a 
particular environmental carcinogen on the 
basis of quantitative data obtained in 
laboratory animals. Emphasis on this point 
not only is misguided but is misleading and 
may be harmful." (NCI Ad Hoc Committee. 
1973. p. 11; Hearing Exhibit 24) 

Several expert committees have also 
noted the potential for synergistic 
interactions. A Committee of the 
National Academy of Sciences stated in 
Drinking Water and Health: 

“Some experience in man begins to give 
answers to these questions. The few known 
interactive effects in man are related to 
exposure to cigarette smoking combined with 
some other exposure—industrial or social. 
These are the combined effects of: cigarette 
smoking (inhaled): asbestos exposure 
(Selikoff, 1968); inhalation of radon, as in the 
case of the uranium miners (Lundin, 1971); 
and the use of alcohol (Rothman, 1972). All of 
these show risks that are more than additive. 
For example, the heavy smoker has about 
two times the risk of the nonsmoker of dying 
of cancer of the oral cavity. The heavy 
drinker-heavy smoker has about 15 times the 
risk of the nonsmoker, nondrinker. Reports 
from Great Britain support the idea that the 
recent reduction in male lung cancer 
mortality, particularly in Greater London, 
with small changes in cigarette smoking and 
large changes in air pollution have come 
about through an interaction between urban 
air pollution and cigarette smoking (Lawther, 
1970).“ (NAS. 1977a, p. 50; Appendix I to Rail 
Statement) 

In their report to the Surgeon General, 
the Ad Hoc Committee on the 
Evaluation of Low Levels of 
Environmental Chemical Carcinogens 
also addressed this problem: 

“Interactions among multiple factors have 
received limited attention to date. There are 
well-documented instances in animal studies 
of strong synergistic effects produced by 
chemicals in combination with radiation, 
viruses, or other chemicals. The 
epidemiological patterns of certain human 
cancers implicate combined effects of 
multiple agents (e.g. inhalation of radon and 
radon daughters in uranium mines and 
cigarette smoking)." (NCI Ad Hoc Committee. 
1970, p. 4; Exhibit 10b to Epstein Statement) 

The concept of carcinogenesis is 
complicated by the recognition that 
most cancers may have multiple causes 


and progress through multiple stages. 
Certainly it may be improper to attempt 
to assign every cancer to a single 
carcinogenic factor, as pointed out by 
Dr. Rail and Dr. Upton in the passages 
quoted above. One of the most complete 
and rigorous definitions of a carcinogen 
in the Record may be the one offered by 
Mr. Richard Peto (Oxford University), 
who defined a carcinogen as any 
external agent that directly or indirectly 
increases the likelihood that a 
transformed cell will pass through one 
. of the stages in the process of 
development of cancer. 

"Definitions 

1. The incidence rate of cancer among 
people of age t, which may be written I(t), is 
the probability that a person of age t will 
develop a new cancer tomorrow. 

2. Among cells which have suffered certain 
heritable changes and are at risk of suffering 
a particular further heritable change the 
event rate, R, of that further change is the 
probability that a cell which has been ready 
for such a change for some time, but hasn't 
yet suffered it will do so tomorrow. 

3. If we number the heritable changes 
suffered by a particular cell en route from 
normality to malignancy 1.2,. . . , n (where n 
might be, e.g., somewhere around 4 or 6), then 
we can call these changes stages, and we can 
call a cell that has suffered only the first two 
such changes a stage-U cell, and so on. A 
particular person might already contain 
several stage-I cells, some stage-II cells, and 

a few stage-III cells when the cell which 
eventually kills him suffers the first of its 
stages. Thus one cannot usefully say that a 
person has reached stage III, only that certain 
cells have done so. Confusion on this point is 
surprisingly common. 

4. Let the event rate of the change into 
stage I be called R,. In some multistage 
models Rj is constant, whereas in others it 
varies with age, or with the condition of the 
neighboring cells, or with the time since that 
cell suffered its previous change. 

5. Any external agent that directly or 
indirectly increases any of the n event rates, 
R t . . . R n , may be called a carcinogen, s as 
may any agent which makes it more probable 
that a fully transformed cell will proliferate 
successfully rather than be eliminated or held 
in check." (Peto. 1977, pp. 1404-1405. Annex D 
to Peto Statement) (footnote omitted). 

Mr. Peto added in a footnote: 

“ s Some authors use the word ‘carcinogen' in a 
more limited sense and then refer to other agents, 
which 1 would also call carcinogens, as 
cocarcinogens, promoters, enhancers, etc. In this 
report, any agent, process, or habit that increases 
the risk of cancer among people of a particular age 
will be called a carcinogen whether or not it 
operates in one of the ways listed in definition 5." 
[ibid, p. 1405) 

OSH A generally concurs with the 
broad definition of the term carcinogen 
as used in the above passage, and notes 
that it includes agents referred to by 
others as ‘‘cocarcinogens, promoters, 
enhancers, etc.” The NCAB 
Subcommittee on Environmental 


Carcinogenesis also recommended a 
broad definition of a “carcinogen”, as 
follows: 

. . the term carcinogen is used in its 
broad sense, because in most of the current 
human epidemiologic approaches and certain 
animal bioassays it is not possible to 
differentiate clearly between initiating 
agents, and certain modifying factors. Any 
factor or combination of factors which 
increases the risk of cancer in humans is of 
concern regardless of its mechanism of 
action. (NCAB 1977, p. 461). 

It is reasonable to discuss all such 
agents under the same heading, if only 
because of the practical impossibility of 
distinguishing between them 
experimentally/ Whether all such 
agents should be regulated alike is a 
more complex question, which will be 
discussed below. 

D. DISTINCTIVE FEATURES OF 
CARCINOGENESIS 

It is apparent from the testimony 
summarized above that carcinogenesis 
has a number of distinctive features 
which set it apart from other types of 
toxicity and require that it should be 
treated in a different way by regulatory' 
agencies. Dr. Robert Squire (Johns 
Hopkins University) discussed this issue 
as follows: 

“It is probably true that all substances are 
toxic at some level and that most are safe at 
another, since many metabolic, 
pharmacokinetic, and detoxification or repair 
processes are dose-dependent”. 

“Not all substances, however, are 
carcinogenic, including many that exhibit 
other types of toxicity and can cause death. 

In the current NCI carcinogenesis bioassays 
(reports in progress), over one-half of the 
substances tested showed no carcinogenic 
effects, although most were to some extent 
toxic at the levels tested. These results are 
particularly revealing, since the chemicals 
were selected for testing because some 
concern for their carcinogenic potential 
existed. Carcinogenicity is in fact a specific 
type of toxicity, resulting in a persistent and 
self-perpetuating alteration of cells, 
apparently through the interaction of the 
ultimate carcinogen and cellular genetic 


* As an example of an alternative definition. Hr 
William Butler (NACA) proposed the following: "A 
chemical carcinogen is a substance that causes .2 
cell or group of normal cells which would not 
otherwise have shown this property, to change its 
biological behavior and demonstrate autonomous 
growth of a malignant character." (Butler, S. 17) 
Apart from the problem that this defines a 
carcinogen as the single cause of a multi-causal 
phenomenon, the reason given by Dr. Butler for 
rejecting OSHA’s definition was because it was 
"purely operational" (S. 10). However, for regulator) 
purposes. OSHA believes that it is obviously 
necessary to use a definition that is operational. Dr 
Philippe Shubik (Eppley Institute. Univ. of 
Nebraska) also discussed the definition of a 
carcinogen in OSHA’s proposal, and commented 
that "definition is a enormously difficult, if not 
impossible, task" (S. 5. 7,17). 
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material or other cellular macromolecules 
that control cellular differentiation (Miller 
1977). It is perhaps identical to somatic 
mutation, a type of genetic toxicity, but it is 
to be distinguished from most other types of 
toxicity, which do not result in heritable cell 
alterations. The mechanisms of 
arcinogenicity are unknown, but the 
phenotypic expression-of the carcinogenic 
process is clearly differentfrom that of non¬ 
neoplastic toxicity. 

Thus. I believe that we are compelled to 
consider carcinogenesis a specific and 
perhaps unique toxic manifestation. We 
should not. in my view, regulate carcinogens 
as we do many other toxic substances". 

! Squire. S. 7-8) 

Dr. Umberto Saffiotti (NCI) provided a 
recent, and very thorough, analysis of 
the differences between what he termed 
terminal" and "self-replicating", e.g., 
carcinogenic, toxic effects: 

“Traditional” toxicology has been 
concerned mostly with toxic effects having 
the following characteristics: 

(1) They appear early: (2) the intensity of 
the induced pathology is directly correlated 
with the intensity of the toxic exposure: and 
13) manifestations of toxicity are due to 
iltered functional products, degenerative 
changes, or death of the target cells 
themselves. I refer to these as terminal toxic 
effects * •' * 

“The traditional approach for estimating an 
acceptable level for human exposure to 
agents inducing such terminal toxic effects 
has been that of using relatively short-term 
mimal toxicity tests, determining a no-effect 
level under the conditions of test, and then 
applying a so-called safety factor for 
extrapolation to the human situation. If these 
estimations still turn out to be excessive for 
humans, as evidenced by the consequent 
development of toxic symptoms, then 
exposures can be further reduced until the 
symptoms disappear. This approach, of 
course, implies that the symptoms indicating 
toxicity should appear early and that the 
damage should be reversible. This traditional 
empirical approach to the setting of 
thresholds is well summarized in a statement 
I heard from a British colleague: “Find a no¬ 
effect level in animals, divide by 100, and 
pray.” 

“These traditional methods in toxicology 
are inadequate to deal with the pathogenetic 
mechanisms involved in the chemical 
induction of cancer. The characteristics 
toxicologic event in carcinogenesis is a 
trigger change in the target cell's regulatory 
mechanism, which determines a self- 
replicating cell lesion. The carcinogenic event 
so modifies the genomes and/or other 
molecular control mechanisms in the target 
cells that these are then able to give rise to a 
progeny of permanently altered cells. It is 
indeed this progeny of cells which represents 
the induced pathology. The expression of the 
toxic injury therefore does not derive from 
the same cells that were originally hit by the 
toxic agent, or from their functional products, 
but rather from the proliferation of a new 
population of altered cells. 

"The subsequent growth of the altered cell 
population into a clinically detectable 


neoplasia follows the rules of biological 
determination. In this respect, carcinogenesis 
fits well, at the somatic-cell level, into the 
general pattern of biological evolution 
defined by Jacques Monod as a sequence of 
chance events followed by the necessity of 
biological determination of their expression 
(Monod 1970: Saffiotti 1977). 

"The critical molecular injury caused by 
specific carcinogenic agents may be 
quantitatively extremely limited—even to a 
few cells—and may therefore remain 'silent.' 
What will make it manifest is the 
proliferation of the altered cell population, 
the extent of which is dependent on host 
conditions. The intensity of the pathological 
response in a subject, i.e., the growth rate and 
spread of a cancer, is not dependent on the 
level of carcinogenic exposure received by 
the subject. In fact, each tumor is 
characterized by independent progression 
(Foulds 1969). 

"Carcinogenic effects are therefore 
intrinsically different from the terminal toxic 
effects described above. The characteristics 
of carcinogenic effects are the following: (1) 
Their appearance is delayed: (2) the 
frequency of the expression of injury (e.g., 
tumor incidence) in the exposed population is 
directly correlated with the intensity of the 
carcinogenic exposure, but the intensity of 
the induced pathology (e.g., tumor growth and 
spread) is independent of the intensity of the 
carcinogenic exposure; and (3) the 
manifestations of toxicity are due to the 
proliferative response of a new altered cell 
population. I refer to these effects as self- 
replicating toxic effects (Saffiotti 1977)". 
(Saffiotti. 1977a, pp. 1311-1312; Exhibit to 
Saffiotti Statement) 

Dr. Marvin Schneiderman (NCI) and 
his colleagues also discussed the 
differences between carcinogenesis and 
other manifestations of toxicity: 

"First, cancer appears often to be a disease 
of DNA damage or mis-repair, or incomplete 
repair and there is evidence that large 
numbers of molecules of an offending agent 
are not needed to cause DNA damage. 
Second, cancer is a progressive process. 

Once the last stage is started, the cells 
appear to develop an existence of their own. 
growing out of bounds as it were. The 
initiating agent doesn't need to be present 
any longer once the process has started on its 
way (although a 'promoter' may need to be 
around for a long time to produce high risks). 
Third, many agents seem to lead to the same 
cancer. This implies, that unlike bacterial 
disease where one agent leads to one disease 
we must not consider each agent in isolation, 
but we need to put the doses of these same 
end result materials together additively (at 
least)". (Schneiderman et al., 1978, p. 2; 
Appendix D to Schneiderman Post-Hearing 
Comments) 

Dr. Richard Griesemer (NCI) made a 
similar point: 

"The assumption that the 'principles of 
toxicology’ apply to carcinogenesis has not 
been proved. In particular, the evidence that 
exposure of cells to very small amounts of 
carcinogens results in irreversible changes 
that can be shown to be the beginning of the 


carcinogenic process indicates that caution 
should be used in attempting to predict 
threshold levels until more data are 
obtained." (Griesemer, S. 7) 

These and other exhibits in the 
proceeding emphasized four distinctive 
features of carcinogenesis: single-cell 
origin, irreversibility, age-dependence, 
and latency. 

1. Single-cell origin 

Several witnesses referred to 
evidence that cancers develop from foci 
of a very few cells, probably in many 
cases from a single transformed cell. 

Dr. Hoel, Mr. Peto, and their 
colleagues discussed such evidence: 

"Single-Cell Origin. If individual cancers 
arise from an original, single, "transformed" 
cell, then the statistical nature of the 
carcinogenic dose response will be governed 
by the extreme tail of the "transformation" 
response distribution. The effect of this is to 
make virtually any process of discrete events 
approximately linear at low dose. Two 
primary observations indicate the single-cell 
origin of cancers. In women who are 
heterozygous for electrophoretic variants of 
X-linked glucose-6-phosphute dehydrogenase, 
cancers are uniformly of one phenotype or 
the other (6). whereas a comparable amount 
of normal tissue is composed of a mixture of 
cells of the 2 phenotypic classes. Further 
evidence for the single-cell origin of cancers 
comes from experimental efforts in which 
"transformed" cells are transplanted into 
whole animals. Although there is much 
controversy associated with various aspects 
of this line of research, it seems that the 
ability of a single cell to give rise to a cancer 
is well demonstrated (7). Thus. 2 lines of 
evidence indicate that cancer can be most 
reasonably assumed to arise from events 
associated with or occurring inside single 
cells. (Crump et al., 1976. p. 2977 (citing 
Fiaklow, 1974 and Gartler, 1973); Annex C to 
Peto Statement) 

Dr. Lorenzo Tomatis (IARC) also 
discussed this evidence in one of his 
exhibits: 

"The capacity of single cells to give rise to 
cancer has been demonstrated in a series of 
experiments using single embryonal 
carcinoma cells (Kleinsmith & Pierce, 1964). 
The hypothesis of the single-cell origin of 
cancer is supported by the finding (see 
Fiaklow. 1972, for review; Smith et al., 1971) 
that cancers in women who are heterozygous 
for variants of the X-linked glucose-6- 
phosphate dehydrogenase are in many cases 
of a single phenotype, while comparable 
amounts of normal tissue are composed of a 
mixture of cells of the two phenotypic clones. 
A single clonal origin of cancer would be 
compatible either with tumour initiation 
resulting from a rare event such as a 
spontaneous somatic mutation, or with the 
presence of a very limited number of cells 
susceptible to a generalized oncogenic 
stimulus. A multiple clonal origin would 
imply that a large number of cells in the 
target organ are susceptible to the oncogenic 
stimulus or that the oncogenic stimulus was 
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very powerful. (Tomatis. 1977a, pp. 299-300: 
Appendix 3 to Tomatis Statement) 

Dr. Emmanuel Farber (University of 
Toronto) introduced his own 
experimental studies which showed 
liver carcinomas developing from 
minute foci: these studies were 
interpreted in terms of a 9ingle-cell 
origin (Farber. 1978, p. 11, Appendix D to 
Farber Statement, referring to Friedrich- 
Freska and Hoffmann 1969, 

Schieferstein et al., 1974, Scherer and 
Hoffmann. 1971). 

There i9 evidence that the first stage 
in initiation of carcinogenesis may result 
from the interaction of a molecule of the 
carcinogen with DNA or other genetic 
material in the cell (Cairns, 1977; 
Boutwell, 1974,1977; Berenblum, 1974; 
Kotin, S. 17-18; Rail, S. 4; Hart, S. 7-14). 
Hence it would follow from the fact that 
cancer develops from a single cell, that 
cancer may be initiated by the 
interaction of a single molecule of a 
carcinogen with the critical target site in 
a cell (NAS, 1977a, p. 37-38)* This is not 
to say that a single molecule 
administered to the animal will suffice 
to ensure that it will develop cancer, 
since the probability of this interaction 
taking place appears to be dependent on 
dose. However, it does indicate that 
some tumors may be traced back to a 
single molecular interaction which 
began the progression leading to a 
transformed, self-replicating cell line. 
This is of profound importance for the 
concept of “threshold” doses. (See 
Section V. D. 10 below on Thresholds). 

2. Irreversibility 

A number of exhibits discussed the 
irreversibility of carcinogenic effects, 
and their distinction in this respect from 
other toxic effects. The Ad Hoc NCI 
Committee’s report to the Surgeon 
General presented the matter as follows: 

“The effects of carcinogens on tissues 
appear irreversible. Exposure to small doses 
of a carcinogen over a period of time results 
in a summation or potentiation of effect. The 
fundamental characteristic which 
distinguishes the carcinogenic effect from 
other toxic effects is that the tissues affected 
do not seem to return to their normal 
condition. This summation of effects in time 
and the long interval (latent period) which 
passes after tumor induction before the tumor 
becomes clinically manifest demonstrate that 
cancer can develop in man and in animals 
long after the causative agent has been in 
contact and disappeared.” (NCI Ad Hoc 
Committee, 1970, p. 2: Exhibit 10b to Epstein 
Statement) 

This concept was further elucidated at 
the hearing by Dr. Stewart (NIH), 


* A number of witnesses disagreed with this 
point: see, for example. Dr. Roe (S. 49. 58), and Dr. 
Kotin (S. 11). 


quoting fronrthe unanimous 1973 report 
of an eight man committee, of which he 
was chairman, to the Director of NCI. 
The committee stated: 

“Of major importance in this connection is 
the fact that the carcinogenic process 
initiated by a submanifestational dose of one 
agent may be brought to completion by a 
submanifestational dose of another agent of 
entirely different chemical structure, even 
when exposure to the first agent has ceased 
and even when long periods of time intervene 
between the two types of exposure. It 
appears that carcinogenesis can result from 
the summation of a number of irreversible 
alterations in cells, no one of which may 
suffice to produce a manifest cancer. This is 
known to be true of the carcinogenic effects 
of ionizing radiation; it is the total lifetime 
exposure that is the determining factor. 
Similarly, there is no evidence that a 
newborn animal exposed to a chemical 
carcinogen ever reverts to normal with 
respect to the likelihood of developing 
cancer. On the contrary, throughout its 
lifetime it has a higher risk of developing 
cancers than its untreated littermates.” (NCI 
Ad Hoc Committee, 1973, p. 11; Hearing 
Exhibit 24) 

The Safe Drinking Water Committee 
of the National Academy of Sciences 
also emphasized the irreversibility of 
carcinogenic processes: 

"Some effects of toxic chemicals are 
unmistakably irreversible. They include 
terata, malignant tumors, mutations in 
offspring of exposed animals, and some 
neurological changes. These are gross 
manifestations of specific chemical-cell 
interactions, and it is possible or probable, 
that there are early reversible effects, either 
in the cellular process first affected or at 
intervening stages. Prediction of adverse 
effects from short-term studies is possible if 
the critical dose and the rate-limiting factors 
that determine reversibility are known. 
Without this knowledge, evaluation of 
toxicity will generally deal more with the 
possibility of irreversible effects than with 
speculatively reversible effects.” 

4 « * * * 

“It is more prudent to treat some kinds of 
toxic effects that may be self-propagating or 
strictly cumulative, or both, as if there were 
no threshold and to estimate the upper limits 
of risk for any given exposure. Included 
among these are effects that result from an 
initial, chemically induced alteration in 
cellular genetics that is transmitted by cell 
propagation. Carcinogenesis and mutagenesis 
are examples in which a single cell 
transformation has the theoretical potential 
for irreversibility, which might involve self¬ 
propagation, even in the absence of further 
exposure.” (NAS, 1977a, pp. 23. 25; Apendix I 
to Rail Statement) 

Some witnesses interpreted certain 
evidence as possibly indicating 
reversibility. For example, Dr. Paul 
Kotin (Johns-Manville) cited the work of 
Dr. Farber (Univ. of Toronto) as 
evidence for the proposition that early 
lesions induced by carcinogens regress 


if exposure is terminated (Kotin, S. 19: 
Kotin. Tr. 8744). However, Dr. Farber’s 
own papers showed that although the 
Nodular lesions may regress, foci of 
altered cells remain in latent form and 
can be selected to proliferate by 
appropriate stimuli up to 17 months later 
(Solt and Farber, 1976; Farber, 1978, p. 
17, Appendix D to Farber Statement). 

Dr. Farber also commented as follows 
on Dr. Kotin’s interpretation: 

"As he (Dr. Kotin] correctly pointed out. 
early preneoplastic liver lesions do regress 
unless the environment is appropriate for 
continued stimulation of the initiated cells 
(promotion). However, we also pointed out 
that the induction of initiated cells was an 
irreversible phenomemon. As in the skin, 
these early lesions were found to persist for 
long periods (up to 44 weeks) and could be 
stimulated to proliferate at will by creating 
the appropriate environment for selection. 

“Using our new assay for initiation, we 
have not found a dose of diethylnitrosamim 
that does not initiate if accompanied by cel! 
death plus regeneration or better a round of 
cell replication. Thus, we cannot be certain 
that a threshold actually exists for initiation 
of carcinogenesis. This is particularly so, 
given the well known variation in 
susceptibility to carcinogens of animals of 
different genetic backgrounds." (Farber. Post¬ 
hearing Comment, p. 1) 

In the context of the multistage 
models of cancer, “irreversibility” does 
not mean that a transformed cell will 
inevitably develop into cancer. It means 
that the transformed cells will retain 
their potential to progress through later 
stages into fully-developed cancer for 
most or all of the lifetime of the animal. 
This progression is dependant upon 
other environmental or host factors 
which trigger subsequent 
transformations or select for growth of 
the transformed cell line. As Dr. Farber 
pointed out (Farber, 1978, p. 18; 
Appendix D to Farber Statement), the 
number of cancers that appear in 
experimental rats 12 to 18 months after 
exposure is “many magnitudes” smaller 
than the number of foci of transformed 
cells that can be detected early. Thus 
only a very small fraction of the 
transformed cells eventually progress to 
cancers, and these do^so only in 
circumstances favorable for such 
progression. However, there is no 
evidence in this or other studies* that 


*Dr. Francis Roe (AIHC) cited evidence that the 
initiating effects of carcinogens on mouse skin 
declined in magnitude over periods of 24-52 weeks 
after exposure. OSHA does not find these studies 
(Roe et al., 1972, Berenblum and Shubik, 1949. Roe 
and Salaman, 1954) to be compelling evidence for 
reversibility, because the experiments did not 
exclude other explanations for the dependence of 
tumor yield on age. Even if they were taken at face 
value, however, they appear to show effects of an 
initiating dose persisting for up to half the lifetimr 
of the animals. 
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the initial transformations can be 
reversed: indeed, they remain latent for 
nost or all of the animal’s lifetime (id.). 
The importance of these findings for 
regulation of carcinogens is that even 
brief exposures early in life must be 
assumed to have irreversible effects 
which may be manifested as cancers 
late in life. If a person has been exposed 
a carcinogen that affects an early 
stage in cancer development, the only 
way to avert the consequences of this 
exposure would be to eliminate 
ibsequent exposure to agents required 
for late stages. Since these are often 
lknown and may be non-specific, the 
practical consequence is that early 
t xposure irreversibly increases the 
probability of developing cancer. 

An important consequence of the 
reversibility of carcinogenic 
transformations is that humans exposed 
‘o a carcinogen generally remain at 
increased risk of developing cancer even 
fter exposure to the carcinogen has 
. eased. Empirical studies of this effect 
in rodents have been discussed in 
preceding paragraphs. Two exhibits in 
she Record reviewed evidence for the 
persistence of risk in humans, derived 
from epidemiological studies of exposed 
roups. Both Peto (1977, pp. 1415-1418) 
and the NCI, NIEHS and NIOSH 
Institutes' Report (Appendix A) 
discussed data on lung cancer in 
< igarette smokers. Persons who continue 
to smoke show an incidence of lung 
cancer which increases rapidly with age 
(approximately as the fourth power of 
age); their relative risk to that of non- 
: nokers remains roughtly constant with 
age. Persons who stop smoking remain 
at increased risk, but their cancer 
■ncidence does not continue to increase 
as fast as that of continuing smokers; 
instead it approaches (but never falls as 
low as) that of non-smokers after 20 or 
more years. Both Mr. Peto and the NCI, 
NIEHS and NIOSH Institutes’ Report 
interpreted these data as indicating that 
garette smoke affects the penultimate 
stage in the multi-stage process. 

The incidence rate of cancer is the 
number of cells that have suffered all but the 
final stage times the event rate for the final 
stage (times the probability that a fully 
transformed cell will escape control). If. 
therefore, we suddenly change the event rate 
for the final stage, a sudden change in the 
inception rate of cancers will result, which 
will (after allowing for the time they take to 
grow visible) quickly affect the incidence 
rate. 

“This is not what is observed among 
regular smokers who give up smoking: the 
pxtra incidence rate stays approximately 
constant after smoking ceases. 

‘This is one of the strongest, and hence 
most useful, observational restrictions on the 
formulation of multistage models for lung 


cancer. It was suggested by Pike, who also 
analyzed the first 17 years of Doll’s data on 
British doctors to demonstrate that these data 
were compatible with it (Doll 1971). I have 
recently analyzed the full 20 years of Doll’s 
data, and I find that if we take Doll’s data 
plus the data of Dorn (Kahn 1966} and of 
Hammond (1966), the same pattern emerges. 
Hammond’s (1966) impression that lung 
cancer incidence rates revert to nonsmoker 
incidence rates 10 years after stopping 
appears to be wrong, perhaps due to an 
artifact of chance. The truth seems to be that 
when smokers quit, their extra lung cancer 
incidence rate remains remarkably constant 
for at least 15 years thereafter, and probably 
for longer. 

“This is still good for the individual—the 
large increases in the lung cancer incidence 
rate that would have occurred later had 
smoking continued are avoided. 

“If a simple multistage model is accepted, 
with smoking increasing the event rate of the 
penultimate stage, this constancy of extra 
annual incidence after smoking has been 
stopped is what would be expected, and in 
any model it suggests that smoking cannot 
possibly be acting on the final stage. If a 
model in which partially altered cells have a 
selective advantage is posited, then this 
selective advantage must cease when 
smoking ends; otherwise, the number of cells 
ready to undergo the last stage would 
increase and so would the extra lung cancer 
incidence rate attributable to past smoking. 

In other words, if proliferation of partially 
altered cells occurs and affects the kinetics of 
lung cancer induction, then encouragement of 
this proliferation must be the way, or one of 
the ways, in which smoking increases the risk 
of cancer. (Peto, 1977, p. 1415, citing Doll, 

1971, Kahn. 1966, and Hammond, 1966: Annex 
D to Peto Statement) 

“For cigarette smoking, the incidence of 
lung cancer increases with the daily amount 
smoked (either linearly or perhaps 
quadratically) and with the fourth power of 
duration of smoking, for current smokers. On 
stopping smoking the incidence does not 
further increase, but remains approximately 
constant with age until it approaches that of 
non-smokers after some 20 years (Doll and 
Peto 1976). The relative risk therefore falls 
within five years of stopping smoking, as 
shown in Figure la” (NCI, NIEHS and NIOSH 
Institutes’ Report, 1978, p. A-l; Hearing 
Exhibit 224b) (Footnote omitted) 

On the other hand, data for persons 
exposed to three other carcinogens 
(radiation, asbestos, and nickel) indicate 
no such decline in relative risks even 35 
years after exposure. Instead, the 
incidence of the induced cancers 
continued to rise with age in the way 
observed in continuing smokers. This is 
what is expected in a multistage process 
if the carcinogen affects one of the 
earliest stages, and the factors 
influencing subsequent stages remain 
unchanged: 

"For radiation, leukemia behaves 
differently from tumors of epithelial origin. 
Following a single course of radiation 


treatment for ankylosing spondylitis (Smith 
and Doll 1978). the relative risk for leukemia 
rises rapidly, reaching a peak within 3-5 
years, then decreases to become 
inappreciable some 12-15 years after 
exposure (Figure lb). The relative risks for 
epithelial tumors of heavily exposed organs, 
however, remain low until 10 years after 
exposure, then rise and remain on a plateau 
for the remainder of the observation period 
(Figure lc). 

“Other epidemiological data on risks from 
irradiation show similar behavior for 
leukemia (A-bomb survivors) and for breast 
cancer (A-bomb survivors, women given 
radiation treatment for tuberculosis or post¬ 
partum mastitis). 

“The two examples just given provide the 
two extreme possibilities, continually 
elevated risk following exposure of very 
limited duration, or a rapid fall in risk 
following cessation of a long lasting 
exposure. 

“Asbestos and nickel provide two 
examples of occupational exposures where 
cohorts have been followed over an extended 
period of time. Asbestos causes lung cancer, 
cancer of the gastrointestinal tract, and 
mesotheliomas (Selikoff and Hammond. 

1978). Among a cohort more than two thirds 
of whom had been exposed for less than two 
years (Newhouse and Berry. 1976), the 
incidence of mesotheliomas increased with 
increasing rapidity until the limit of the 
observation period, 35 years after first 
exposure (Figure Id). Conversion of these 
incidence figures into corresponding values 
for relative risk is not helpful due to the rarity 
of the non-occupationally related disease. 
However, the absolute risk, as given by the 
incidence figure, shows no sign of leveling off 
even thirty years after cessation of external 
exposure. Extrapolation of the incidence 
curve to higher age groups would seem 
justified, to give an estimate of 8-10% of 
deaths due to mesothelioma predicted in the 
group under study (Newhouse and Berry 
1976). 

“For cancer of the lung the data have not 
been presented in such clear fashion, but all 
studies indicate an increase in relative risk 
for the period more than twenty years after 
start of exposure compared to 10-19 years 
after start of exposure. Assumption of a 
constant relative risk would appear to be 
conservative (Selikoff and Hammond 1978: 
Peto et al. 1977; Newhouse and Berry 1976; 
Knox et al. 1968). 

“For nickel, the main carcinogenic hazard 
for the cohort from Wales appears to have 
been removed from the environment around 
1930 (Doll, Matthews and Morgan 1977). 
Nevertheless, there has been no indication 
that the relative risk for either lung cancer or 
for cancer of the nasal sinuses has fallen over 
the decades following the reduction in hazard 
(Doll et al. 1970,1977) up to the most recently 
reported follow-up ending in 1971. Similarly 
in the Norwegian study (Pedersen 1973), the 
great reduction in exposure to dust and fumes 
since 1950 is not reflected in any reduction in 
relative risk. Interestingly, the values for the 
relative risk (average over follow-up to 1971 
in both cases) for the Welsh cohorts exposed 
before 1930 and the Norwegian cohort 
exposed before 1950 were similar, 
approximately 10-fold. 
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“One would conclude from these two 
examples of occupational exposure that the 
epithelial tumors induced behave more like 
epithelial tumors related to radiation than to 
those related to cigarette smoking. Exposure 
to the aromatic amines would seem similar 
with risk among the exposed not falling two 
[decades] after removal from the workplace 
of the known carcinogens, but in this 
situation the replacements for the 
carcinogens may themselves have been 
carcinogenic (Fox and Collier 1970). 

“The different types of behavior described 
above can be [derived] from the widely 
accepted multi-stage theory of 
carcinogenesis, wherein a cancer is assumed 
to arise from a single cell which then passes 
through a series of stages, the last of which 
leads irreversibly to a clinically apparent 
tumor. With k stages, and with probabilities 
of transition constant over age. one would 
predict the age-specific incidence to increase 
with age to the (k-1) power, as is observed 
for most epithelial tumors with k-5 or 0 
(Whittemore 1977; Cook. Doll and Fellingham 
1909).“ (NCI. NIEHS and NIOSH Institutes* 
Report. 1978, pp. A-l—A-4; Hearing Exhibit 
224b) 

In conjunction with the experimental 
data from exposed animals, these 
epidemiologic data indicate that persons 
exposed to carcinogens, even for short 
periods, will remain at increased risk for 
most or ail of their lives (see Dr. Shubik, 
(Eppley Institute, Univ. of Nebraska), S. 
31). If the carcinogen affects a late stage 
of cancer development, the relative risk 
(though not necessarily the absolute 
risk) may decline quite rapidly after 
cessation of exposure, as in the case of 
cigarette smoking. On the other hand, if 
the carcinogen affects an early stage, 
the relative risks will remain high, as in 
the case of asbestos and nickel. If a 
worker is exposed to several 
carcinogens sequentially in the course of 
his working life, the relative risks may 
therefore be additive or multiplicative. 
These facts underline the importance of 
avoiding or reducing exposures to 
carcinogens if occupational cancer is to 
be prevented or reduced. 

3. Age-Dependence • 

Numerous witnesses pointed out that 
the incidences of most cancers are 
strongly age-dependent. Basic data on 
age-specific incidence and mortality 
from various types of cancer were 
presented in several exhibits (American 
Cancer Society, 1978; Mason, et al ., 1975, 
1976; NCI. 1975; Devesa and Silverman, 
1978). Mr. Peto (Peto, 1977, pp. 1404- 
1409) pointed out that the incidence of 
most human cancers iqcreases with the 
fourth, fifth, or sixth power of age. and 
that these patterns can easily be 
understood in terms of multi-stage 
models: 

. . multistage models give a very natural 
explanation for cancer being a hundred times 


rarer among young adults than among the 
elderly, but no plausible explanation has yet 
been offered for the fact that the risk of 
cancer in old age is not vastly different in 
species with very different life-spans. 

* ♦ * * * 

“Human incidence data suggest that if an 
inbred population of humans were to be 
exposed throughout life to constant levels of 
the types of environmental insults we now 
suffer, the separate incidence rates of all 
carcinomas in group 2 (other epithelial cells) 
(with the possible exceptions of the liver, 
which exhibits a mode in countries where 
liver cancer is very common, and 
nasopharynx, which is slightly more common 
among children than it ought to be) would 
each increase as the fourth, fifth, or sixth 
power of age up to at least age 75, in 
conformity with the predictions from several 
multistage models. 70 (Peto. 1977, pp. 1404, 
1409; Annex D to Peto Statement) 

This dependence of cancer incidence 
on the 4th, 5th, or 6th power of age is 
often taken as evidence that cancer 
progresses through 3, 4, or 5 stages (NCI 
NIEHS and NIOSH Institutes’ Report, 
1978, p. A-4), but as Mr. Peto pointed out 
(Peto, 1977, p. 1407), this conclusion does 
not necessarily follow.* 

Several witnesses discussed the 
relationships between cancer and aging. 
Dr. Francis J. C. Roe (AIHC) suggested 
that cancer is a disease of old age 
because natural selection would be 
expected to have led to the evolution of 
defense mechanisms that operate early 
in life: 

“If there were a genetically determined 
susceptibility to develop cancer early in life, 
one would expect it to be ‘bred out* of the 
species, since unaffected individuals would 
have a reproductive advantage over those 
affected. But there would be no tendency for 
a susceptibility to develop cancer late in life 
to be bred out. This may account for the fact 
that cancer is by and large a disease of the 
. later or post-reproductive period of life.” 

(Roe, S. 18. quoting Roe 1900a) 

Similar comments were made by Dr. 
Farber (Farber, pp. 26-27,1978; 

Appendix D to Farber Statement), and 
Mr. Peto (1977, pp. 1412-1414). Dr. Roe 
went further and suggested that cancer 
is of positive benefit to the species: 

“Cancer in its many forms is undoubtedly a 
natural disease. It is probably one of Nature’s 
many ways of eliminating sexually effete 
individuals who would otherwise, in Nature’s 
view, compete for available food resources 
without advantage to the species as a 
whole.’’ (Roe. S. 94) 


'Several witnesses appeared confused between 
the concepts of multi-stage and “multi-hit" concepts 
of carcinogenesis (Chase. Tr. 8636-8837; Roe, S. 48- 
49). There is little evidence from epidemiology for 
multi-hit phenomena, which would result in much 
steeper dose-response curves than are observed 
(Peto 1977, pp. 1405.1422). See also Schneiderman et 
al.. (1978; exhibit D to Schneiderman Post-Hearing 
Comment) for further discussion of this point. 


OSHA does not subscribe to this 
viewpoint. In the first place it is based 
on a fundamental misunderstanding of 
the process of natural selection, which 
acts at the level of the individual and 
not at the level of the species. Apart 
from this, it does not accord with the 
existence of the elaborate defense 
mechanisms described by Dr. Roe and 
others, which operate even in the 
“sexually effete”. Moreover. Mr. Peto 
(Peto, 1977, pp. 1412-1413) pointed out 
that most common human cancers are 
geographically variable and associated 
with recent changes in human life-styles. 
This suggests that they are not under the 
control of natural factors that are 
included in Dr. Roe’s concept of 
“Nature’s view”. Indeed, it suggests that 
Dr. Roe was at least partly wrong in 
concluding that the common forms of 
cancer constitute a “natural disease”. 

4. Latent period 

The fourth distinctive characteristic cf 
cancer, the long latent periods between 
exposure and effect, was abundantly 
documented in the Record. Many 
witnesses pointed out that there is a 
long latent period between the initial 
events in carcinogenesis and the clinicai 
manifestations of the disease: in animal- 
this period extends up to a full lifetime 
and in humans there are instances of 
latent periods in the range 5-40 years. 
(Lijinsky, S. 24; Holmberg, S. 5; Millar, 
Appendix C, pp. 6-8; Stewart, S. 2; NCI 
Ad Hoc Committee. 1970, p. 2; Cole and 
Goldman, 1975, pp. 172-176; Selikoff, Tr. 
1697-1722; Nicholson, Tr. 1711; Harris. 
Tr. 1991). Although several witnesses 
pointed out that latent periods are 
difficult to define or to measure 
precisely, there was no dispute that for 
many carcinogenic processes there is no 
visible manifestation of the effects of the 
initiating event for periods which may 
extend up to half a lifetime or more. For 
example, see Exhibit 186 B, p. 15 and p. 
20 (P.H.C. of Bethlehem Steel Corp.). The 
consequences of this fact in 
complicating the identification of 
carcinogens are discussed below. For 
the general purposes of this Part, the 
most important point is that the 
regulation of carcinogens must be 
anticipatory in nature: it is not 
justifiable to wait until manifestations of 
toxicity are observed, because by then h 
whole generation of workers may have 
been exposed. 

In case histories of human exposure to 
chemical carcinogens whose effects are 
characterized in this way by long latent 
periods, such as cigarette smoke or 
asbestos, conclusive epidemiological 
findings were not available until 20 or 
more years after the start of exposure, 
by which time large numbers of persons 
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had been exposed and a substantial 
cancer epidemic had been caused. Thus, 
as pointed out below, the significance of 
the long latent period for chemical 
carcinogenesis is that it is impractical 
and imprudent to wait for results of 
epidemiological studies in humans; 
prevention of chemical carcinogenesis in 
humans requires identification of the 
carcinogens by experimentation in 
laboratory animals with a short lifetime 
and a correspondingly short latent 
period for tumor induction. As the 
‘expert” NCI Ad Hoc Committee’s 
report to the Surgeon General stated: 

‘It is, therefore, important to realize that 
incidences of cancer in man today reflect 
exposure of 15 or more years ago; similarly, 
any increase of carcinogenic contaminants in 
man’s environment today will reveal its 
arcinogenic effect some 15 or more years 
from now. For this reason, it is urgent that 
every effort be made to detect and control 
sources of carcinogenic contamination of the 
environment well before damaging effects 
become evident in man. * * * Environmental 
cancer remains one of the major disease 
problems of modern man.” (NCI Ad Hoc 
Committee. 1970, p. 2; Exhibit 10b to Epstein 
Statement) 

And. as Administrator Russell Train of 
EPA pointed out in In Re Velsicol, 

supra: 

”, . . the latency periods for cancer 
inducing chemicals tend to be long (in the 
tens of years), so that what results there are 
from the study of human exposure are 
difficult to gather and may well appear too 
late to save people from an already 
widespread chemical to which they are 
unavoidably exposed.” (41 FR 7575) 

E. CANCER AS AN ENVIRONMENTAL 
DISEASE 

A number of participants cited 
evidence that cancer is an 
environmental disease, in the sense that 
many forms of cancer are strongly 
associated with environmental factors 
(sensu lato). Estimates that as many as 
60-90 percent of cancers are associated 
with environmental factors were 
introduced into the record. For example, 
Dr. Arthur Upton (Director, NCI) 
summarized the evidence as follows: 

‘It is now widely recognized that the 
incidence of many types of cancer in the 
human population can be associated with a 
number of different environmental factors. 
The evidence for such statements is of 
several kinds: 

1. International and national statistics on 
cancer mortality and incidence show 
enormous variations in the frequency of 
various types of cancer from country to 
country and even from place to place within 
a single country. In extreme cases, 
differences in cancer incidence between high- 
risk areas and low-risk areas are greater than 
50-fold. Certain types of cancer are strongly 
characteristic of limited areas in the world. 


2. Studies of migrants—i.e., persons who 
change their environment—show that their 
pattern of cancer incidence frequently 
changes from that of their country of origin to 
that of their country of adoption, although the 
change may not be complete within one 
generation. 

3. Epidemiological studies have shown that 
many types of cancer can be associated 
statistically with a variety of environmental 
factors, including smoking, occupation, 
sunlight, dietary patterns, ionizing radiation, 
and exposure to drugs and other chemicals. 

4. For a number of specific agents, 
including ionizing radiation and at least 20 
chemicals, there is now good evidence that 
they cause cancer in humans. Their 
identification has been primarily by means of 
retrospective epidemiological studies of 
persons highly exposed to these agents, either 
in the workplace or in the course of 
therapeutic treatments with drugs or 
radiation.” (Upton, S. 2-3) 

Dr. David Rail (Director, NIEHS) 
summarized the findings as follows: 

"It is generally recognized nowadays that 
cancer is an "environmental disease,” in the 
sense that the incidence of cancer shows 
wide geographic variations and can be 
correlated with such variables as race, life¬ 
style. and exposure to radiation and 
chemicals. Estimates ranging up to 90% have 
been given for the proportion of cancers that 
can be associated with environmental factors 
in this broad sense.” (Rail, S. 2) 

Dr. Bo Holmberg (Swedish NBOSH) 
also discussed the evidence associating 
human cancer with environmental 
factors: 

”Cancer as an environmental disease. 
Cancer consists of a number of diseases 
which are not evenly distributed between 
sexes, geographical areas, or occupational 
groups. Colon cancer, for example, is less 
common among Japanese than among west 
coast Americans. After moving into the 
United States. Japanese immigrants and 
especially their descendants tend to adopt a 
more "American” cancer pattern in this 
respect (Cairns, 1975). Skin cancer is more 
common in southern parts of Europe than in 
northern parts, and skin melanomas are more 
common in southern Sweden than in the 
north [Cancer Incidence in Sweden (1971).) 
Regional differences in incidence may also be 
found for other cancer sites; thus stomach 
cancer is more common in northern Sweden 
than in the south. When analyzing cancer 
incidence on a geographic micro-scale, one 
can also observe an urban-rural gradient for 
lung cancers. In addition, lung cancer and 
cancer of the urinary bladder are more 
common among men than among women. The 
most important carcinogenic factor 
responsible for the urban-rural gradient and 
the male/female difference in lung cancer 
incidence is tobacco smoking. A proportion of 
lung cancers, i.e., 5-10 cases per 100,000 per 
year, may be induced by general air 
pollutants possibly in combination with 
tobacco smoking (Karolinska Institute, 1978). 
Some occupationally exposed groups are also 
recognized as high risk groups for specific 


cancers when compared to other professions 
or when compared to the general population. 

“When looking at cancer incidences in 
industrial countries, for example USA 
(Cairns, 1975), England and Wales (Higgins, 
1974) or Sweden (Ericsson and Ringertz, 1972: 
Appendix 4). the incidence of some cancers 
has been increasing during the last decades. 
Looking for instance at cancer incidences in 
1968 in Sweden (Ericsson and Ringertz. 1972) 
compared to those in the year 1959 (Fig. 1) 
one can observe an increase in age-adjusted 
incidence for many sites. This increase 
ranged from 10 to almost 100 percent during 
the 10-year period. For two types (of) cancer, 
stomach cancer and nasal cancer, the 
Swedish cancer incidences decreased during 
the same time period. Looking at absolute 
figures for incidence of all cancers, 19,000 
new cases were reported in the year 1958 and 
29,000 in 1971. The Swedish figures quoted 
are cancer morbidity data, not mortality data. 
During a 10 year period mortality figures may 
be changed by improvements in diagnosis 
and therapy. Morbidity figures provide a 
better measure of trends in the induction of 
cancer. 

“Taken together, the patterns and trends in 
cancer incidences in various parts of the 
world indicate that cancer diseases are 
mainly due to environmental factors 
(Higginson, 1976). The increase in cancer 
incidences during such a short time period as 
10 years (Fig. 1) cannot be explained by 
differences in life expectancy. Instead it must 
indicate that the exposure to causative 
environmental factors was markedly 
increased in the past, starting several years 
or a couple of decades ago and certainly prior 
to 1959. Only in a very few instances has it 
been possible to relate environmental 
cancers to exposures to specified single 
carcinogens. Cancer is more often due to 
multiple causes than to single causes.” 
(Holmberg. S. 1-3) 

Sir Richard Doll (Regius Professor of 
Medicine, Univ. of Oxford), in a paper 
cited by several participants in the 
OSHA proceedings, stated: 

“Since Kennaway’s seminal work, the 
evidence that cancer can be prevented has 
accumulated steadily and is now 
overwhelming. Whether it will ever be 
possible to prevent the disease altogether, as 
we can now prevent poliomyelitis and 
scurvy, is impossible to say until we know 
more about the mechanism by which it is 
produced; but we should be able to reduce 
the age-specific incidence rates—which 
account for a quarter of all deaths of men in 
Britain under 75 years of age—by at least 80 
to 90%. That this is so, is suggested primarily 
by the great variation in the incidence of 
different types of cancer in different 
communities and in different parts of the 
world. 

“This variation is illustrated in Tables 1 
and 2, which show maximum and minimum 
incidence rates for all cancers that are 
common enough somewhere for the disease 
to affect more than 1% of men or women by 
75 yr., in the absence of other causes of 
death. The range of variation is never less 
than fourfold and is sometimes more than a 
hundredfold." (Doll, 1977, p. 589; Annex E(a) 
to Peto Statement) (Footnotes omitted). 
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A number of other witnesses referred 
to similar estimates of the fraction of 
cancers attributable to environmental 
factors, citing original studies by 
Higginson (1969) and Boyland (1969), 
and a review by the World Health 
Organization (WHO Tech. Report Series 
276,1974). Very comprehensive reviews 
of the association between various 
cancers and environmental factors were 
introduced into the record in a number 
of different exhibits (e.g., Doll, 1977: 
Wynder and Gori, 1977: Weisburger, 
1976). A book edited by J. F. Fraumeni, 
Persons at High Risk of Cancer (1975), 
included chapters devoted to reviews of 
associations between cancer incidence 
and such factors as occupation, diet, 
tobacco, alcohol, radiation, drugs, air 
pollution, sexual factors, and viruses. 

A few witnesses expressed 
reservations about the reliability or 
applicability of estimates of the fraction 
of cancers attributable to environmental 
factors (e.g., Dr. Kessler, S. 2-5; Dr. Roe, 
S. 6-8). However, these witnesses were 
primarily concerned with emphasizing 
that “environmental” factors included 
such factors as life-style as well as 
chemical carcinogens, that genetic and 
other host factors could also be 
important, and that occupational factors 
comprise only one of the environmental 
factors. Neither the preamble to OSHA’s 
proposal nor exhibits at the hearing 
suggested that cancer was caused 
exclusively by chemical carcinogens. 
OSHA accepts the broad conclusion 
presented by the witnesses quoted 
above, that the majority of human 
cancers are attributable to 
environmental factors, with the 
important proviso that most cancers 
have multiple causes and that some 
cancers may be caused by intrinsic as 
well as extrinsic factors. In the words of 
Dr. Rail (Director. NIEHS): 

“Recognizing that carcinogenesis is a multi- 
phased process whose progression is 
influenced by a number of factors, it makes 
little sense to assert that “only” 1-5% of 
cancers are attributable to a single factor. It 
would be consistent with our present 
knowledge to assert that ail cancers are 
associated in one way or another with 
occupational factors, just as they are 
probably all associated with dietary factors, 
with genetic factors, and with hormonal 
factors." [Rail. S. 5) 

Recognition by cancer specialists that 
many, if not most, human cancers are 
influenced by environmental factors is 
of extraordinary significance to 
OSHA—it means that occupational 
cancers may be preventable if the 
causative agents can be identified and 
human exposure to them eliminated or 
minimized. The opportunities for 
preventing cancer by reducing exposure 


to causative environmental factors were 
emphasized by many other witnesses, 
including Dr. Upton (Director, NCI) (S. 
2-8), Dr. Richard Griesemer (NCI) (Tr. 
971), Dr. David Rail (Director, NIEHS) 

(S. 5-6), Dr. Richard Bates (FDA/NIEHS) 
(S. 1-4), Mr. Paul Orrefice (Dow 
Chemical Co. (S. 7-8), Dr. Philippe 
Shubik (Eppley Institute, Univ. of 
Nebraska) (S. 1) and Dr. Robert Hoover 
(NCI) (S. 9-10). 

F. MOST SUBSTANCES DO NOT 
APPEAR TO BE CARCINOGENIC 

As studies are reported of the 
carcinogenicity of substances 
representing a wide range of molecular 
structures and used for a variety of 
purposes, there has been a tendency for 
some time to claim that all substances 
are capable of causing cancer if 
administered to experimental animals at 
sufficiently high doses. This claim 
appears to be based on the notion that 
carcinogenesis is a nonspecific kind of 
biological process associated with any 
substance under the right conditions, 
namely that test animals, bred for their 
sensitivity to carcinogens, when fed 
maximum tolerated doses of a substance 
for their lifetime become very ill and 
may be more susceptible to carcinogenic 
effects, either of the test substance or of 
other intrinsic or extrinsic agents or 
processes. For examples of this 
hypothesis, see the testimony of Dr. Roe 
(AIHC) and Dr. Olson. (St. Louis Univ.) 

However, there is evidence that 
renders this claim very unlikely to be 
true. In fact, relatively few substances 
have been found to be carcinogenic and 
available evidence indicates that most 
substances do not cause cancer. A 
publication of the U.S. Department of 
Health, Education, and Welfare 
compiles and abstracts all substances 
tested for carcinogenic effects. (“Survey 
of Compounds Which Have Been Tested 
For Carcinogenic Activity,” Volumes 1- 
VII (1974-1976).) Although these 
volumes are not intended to provide a 
critical evaluation* of the data on each of 
the substances, only about 17% of about 
7,000 substances were reported as 
showing tumorigenic effects and this in 
spite of the fact that most of the 
compounds were selected for 
experimental study because of prior 
suspicion that they might show such 
effects (i.e., their structural similarities 
to known carcinogens). Thus, these data 
appear considerably to overstate the 
true proportion of carcinogenic 
substances in the human environment. 

A critical review of the literature on 
carcinogenicity of chemicals has been 
undertaken by the International Agency 
for Research on Cancer (IARC) with the 
support and collaboration of NCI. 


Chemicals are selected for review in this 
ongoing program on the basis of two 
criteria: (a) that there is some evidence 
of human exposure, and (b) that there is 
some reason to suspect carcinogenic 
activity. Of 368 chemicals evaluated in 
volumes 1-16 of the IARC monographs, 
some evidence of carcinogenicity was 
found for 247. 

Of these, some 26 substances have 
been identified as associated with 
excess cancer incidence in humans. Two 
hundred and twenty one showed some 
evidence of carcinogenicity from tests in 
animals, but these substances had not 
received adequate epidemiologic study 
to evaluate their effects in humans 
(Tomatis, et al, 1978). In addition, 
fifteen occupational categories have 
been reported to be associated with 
excess cancer incidence without 
identification of a specific etiologic 
agent (NCI, NIEHS, and NIOSH 
Institutes’ Report, 1978). 

In a study sponsored by NCI from 
1965 to 1968 and performed by the 
Bionetics Research Laboratories under 
contracts PH 43-64-57 and PH 43-67- 
735, approximately 140 pesticide and 
industrial chemicals were tested for 
carcinogenic activity. Pesticide 
chemicals, of course, are known to 
possess high biological activity as 
demonstrated by their use as pesticides. 
In addition, the substances tested in the 
Bionetics study were selected on the 
basis of a number of criteria, among 
which were: (1) published evidence of 
toxicity that suggested potential hazards 
to humans and (2) the similarity 
between possible test substances and 
substances of known carcinogenic 
activity. Each substance was fed to both 
sexes of two strains of mice at a 
maximum tolerated dose determined at 
a young age by continuous oral 
administration with both positive and 
negative controls for 18 months. Despite 
weighting in the choice of test 
substances, fewer than 10% of the 
substances tested definitely produced 
tumorigenic effects and most of the 
others gave no evidence of 
carcinogenicity (Innes et al. f 1969). 

Furthermore, it has been recognized 
for many years that negative findings of 
carcinogenesis bioassays are often not 
published and are even rejected for 
publication (Report of the Panel on 
Carcinogenicity, Int. Union Against 
Cancer, “Carcinogenicity Testing,” 
edited by I. Berenblum, IUAC, Geneva. 
1969). Thus, the percentage of 
substances tested for carcinogenic 
activity and found positive may be even 
lower than present data indicate. 

During the hearings to consider the 
intent of the Administrator of the U.S. 
Environmental Protection Agency to 
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cancel the registration of the pesticides 
aldrin and dieldrin, testimony was 
presented concerning this proposition. 
The Associate Director for 
Cr.**cinogenesis of the Division of Cancer 
Cause and Prevention at NCI, Dr. 
Umberto Saffiotti, testified: 

Not all chemicals can cause cancers, 
contrary to some ill-informed belief: in fact, 
only a relatively small proportion of the 
chemical species that have been studied are 
capable of such activity. The activity is 
dependent on a number of specific chemical 
and physical properties of the molecules, 
which are gradually brought to light. It can be 
expected that, when thousands of new 
environmental chemicals will be tested, only 
a ! w hundred, or maybe just a few dozen, 
will be found to be carcinogenic, and it will 
be possible to concentrate our preventive 
inc isures on those." (Exhibit 40 of the EPA 
Public Hearings concerning the cancellation 
of the pesticide registrations of Aldrin and 
D.! drill, 1973, pp. 7-8.) 

Thus, the available evidence provides 
strong indication indeed that not all 
chemicals are capable of causing cancer 
and that only a small fraction of the 
total is so capable.* 

Other federal regulatory agencies 
have made the same observations. In 
the DDT cancellation proceeding, In Re 
St wens Industries, et al, EPA IFR 
Docket No. 63 et al., 37 FR 13369 (1972), 
ojdEDFv. EPA, 489 F. 2d 1247 (D.C. 

Cir. 1973), EPA Administrator William 
D Ruckelshaus stated: 

The 'everything is cancerous' argument 
fails because it ignores the fact that not all 
chemicals fed to animals in equally 
concentrated doses have produced the same 
tumorigenic results." (37 FR 13371) 

Likewise, in the Aldrin and Dieldrin 
suspension proceeding, In Re Shell 
Chemical Co. et al., EPA FIFRA Docket 
No. 145. 39 FR 37265 (1974), affd, EDFv. 
Fl J A, 510 F. 2d 1292 (D.C. Cir. 1975), EPA 
Administrator Russell E. Train stated: 


OSHA recognizes that over 2,400 agents have 
been identified by NIOSH as being “suspect 
carcinogens" (Suspected Carcinogens, HEW 
Publication No. (NIOSH) 78-149. December. 1978). 

By NIOSH’s definition, this means that NIOSH has 
found some evidence, scientifically unevaluated by 
it and of varying degrees of quality and quantity, 
suggesting that those substances possibly have 
snme potential carcinogenic activity, based on 
observations in human populations or on results 
from experimentation with laboratory test animals. 
Yh OSHA has completed regulatory activity for 
only 20 of those substances since its creation on 
April 29, 1971. A preliminary "first-cut" scientific 
I,; . *’W of the NIOSH list by an OSHA contractor, as 
wil! be discussed below, indicates that 271 of the 
JutiHtances are likely to meet the proposed Category 
I criteria while 300 are likely to meet the proposed 
(egory II criteria. While OSHA does not view this 
lisi a.s definitive, this indicates that only a relatively 
smnil fraction of the substances listed in the NIOSH 
and other lists of suspected carcinogens is likely to 
prove carcinogenic when the scientific evidence is 
thoroughly reviewed. 


"Carcinogenicity is a relatively rare 
phenomenon exhibited by only a few of the 
many hundreds of thousands of chemicals." 
(39 FR 37268) 

And in ordering the suspension of the 
pesticides Heptachlor and Chlordane in 
In Re Velsicol Chemical Co. et al., EPA 
FIFRA Docket No. 384, 41 FR 7572 (1976), 
aff'd, EDFv. EPA, 548 F. 2d 998 (D.C. 

Gir. 1976), Administrator Train stated: 

"Finally. I have noted some tendency, not 
entirely absent from the record, to assert that 
any chemical, if fed in sufficiently large 
amounts, will cause cancer in test animals. 
This is not true. A study sponsored by the 
National Cancer Institute tested 140 
pesticides and industrial chemicals in two 
strains of mice, and less than ten percent of 
these were found to be carcinogenic." (41 FR 
7575) 

G. Occupational Factors in the 
Development of Cancer 

1. In General 

Almost all substances recognized as 
being carcinogenic in humans were first 
identified as such in the occupational 
setting. The reason for this is that 
workers are generally exposed to 
relatively high levels of chemicals and 
that clusters of unusual cancers among 
specific groups of workers can often be 
identified even without formal 
epidemiologic studies. As Dr. Irving 
Kessler (Johns Hopkins Univ.) pointed 
out (S. 9), even today relatively few 
adequate epidemiologic studies of 
exposed workers have been carried out, 
and much of the original evidence that 
occupational factors are associated with 
excess cancer risk was derived from 
case reports or descriptive surveys. 

Several distinguished witnesses 
presented detailed evidence on specific 
chemicals and occupational situations 
associated with excess cancer risks. 
These witnesses included Dr. Robert 
Hoover (NCI). Drs. Irving Selikoff and 
William Nicholson (Mount Sinai School 
of Medicine), Dr. John Berg (Colorado 
Regional Cancer Center), Dr. David 
Wegman (Harvard Univ.), Dr. Bo 
Holmberg (Swedish NBOSH), Dr. David 
Schottenfeld (Cornell Univ.), Dr. Sidney 
Pell (DuPont), Dr. Irving Kessler (Johns 
Hopkins Univ.), Dr. Robert Morgan 
(Univ. of Toronto), Dr. Lorenzo Tomatis 
(IARC), and the panel from NIOSH 
comprised of Mr. Edward Baier, Dr. 
Richard Boggs, Dr. David Groth, Dr. 
Richard Niemeier, Dr. Robert Hill, Mr. 
James Gideon, Mr. Robert Schutz, Mr. 
Richard Waxweiler, Dr. Geoff Taylor, 

Dr. Ralph Yodaiken, and Mr. Howard 
Waldeman. 

Among the many relevant exhibits 
introduced into the Record, four 
comprehensive reviews were 
particularly important: a symposium 


volume Occupational Carcinogenesis 
(Saffiotti and Wagoner, 1976), a review 
of Cole and Goldman, (1975), a survey in 
the NCI, NIEHS, and NIOSH Institutes’ 
Report, (1978), and the Monograph 
Series of the International Agency for 
Research on Cancer. 

According to these reviews and a 
paper of Tomatis et al.. (1978) 
summarizing the monographs of the 
IARC, some 18 industrial chemicals 
and/or industrial processes have been 
identified as associated with increased 
carcinogenic risks in workers. These 
occupational factors are the following: 

Aflatoxins 
4-Aminobiphenyl 
Arsenic compounds 
Asbestos 

Auramine (manufacture) 

Benzene 

Benzidine 

Bis(chloromethyl)ether 

Cadmium using industries (? cadmium oxide) 

Chloromethyl methyl ether 

Chromium (chromate producing industries) 

Haematite mining (perhaps due to radon gas) 

Isopropyl oil 

Mustard gas 

2-Naphthylamine 

Nickel (oxides) 

Soot. tars, and oils 
Vinyl chloride 

(Tomatis et al. 1978, Table II) 

In addition, excess cancer incidence has 
been reported in a number of other 
occupational groups without 
identification of a specific etiologic 
agent. These groups include the 
following: 


Occupational Percent 


groups 

Cancer site(s) excess 

reported 

Coal Miners. 

Stomach .. 

40 

Chemists. 

Pancreas. 

64 


Lymphomas. 

79 

Foundry Workers . 

Lung .; 

50-150 

Textile workers .. 

Mouth and pharynx.... 

77 

Printing Pressmen 

Mouth and pharynx.... 

125 

(newspaper). 



MetaJ Miners. 

Lung . . . 

200 

Coke by-product 

Large intestine. 

181 

Workers. 

Pancreas. 

312 

Cadmium Production 

Lung .. 

135 

Workers. 

Prostate . 

248 

Rubber Industry: 



Processing. . 

Stomach...._........ 

80 


Leukemia........... 

140 

Tire Building__ 

Bladder ... 

88 


Brain ... 

90 

Tire Curing . 

Lung. . 

61 

Furniture workers. 

Nasal cavity and 

300-400 


sinuses. 


Shoe Workers . 

Nasal cavity and 

700 


sinuses. 



Leukemia ..- 

100 

Leather Workers.,- . 

Bladder ... 

150 


(NCI. NIEHS and NIOSH Institutes 1 Report, f 978. Table 3. 
references omitted; Hearing Exhibit 224b). 

In addition, there is an excess of 
certain cancers in counties where 
petroleum refining is carried out 
(Hoover, S. 7-8; Mason, et al. 1975, 
1976). The NCI, NIEHS and NIOSH 
Institutes’ Report pointed out that 
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occupational exposure to radiation is 
also a significant cause of cancer: 

“In addition to chemical carcinogens, 
occupational exposure to radiation is known 
to be a significant cause of cancer in U.S. 
workers. Groups at risk include radiologists, 
uranium miners, workers in the nuclear 
industry, military personnel exposed to 
radiation from nuclear explosions and to 
nuclear weapons, aircrews, and persons 
working at high altitudes. Persons working 
outdoors such as farm workers and fishermen 
are subject to increased risks of skin cancer 
associated with solar radiation. We have not 
attempted to make numerical estimates of 
expected cancer incidence in these 
occupations, although many millions of 
workers are at presumptive risk.” (NCI, 
NIEHS and NIOSH Institutes’ Report. 1978. p. 
16; Hearing Exhibit 224 b) 

As Dr. Arthur Upton (Director, NCI) 
pointed out (S. 6), the list of known 
carcinogenic agents includes several 
very large volume chemicals to which 
millions of workers are exposed. 
Similarly the list of other hazardous 
occupations presented above would 
involve several million workers. 
Moreover, only a small number of the 
industries and chemicals which might 
pose carcinogenic risks have ever been 
studied. Dr. David Rail (Director, 

NIEHS) pointed out that of 368 
chemicals reviewed in the IARC 
Monograph series, only about 8 percent 
have been adequately studied for 
potential carcinogenicity in exposed 
humans (Rail, Director. NIEHS, S. 3-4). 
The same point was made in the NCI, 
NIEHS and NIOSH Institutes’ Report 
(1978): 

“Few industries have been investigated 
adequately for evaluating the possible 
occurrence of occupationally related cancers. 
Because of the insensitivity of epidemiologic 
surveys and various difficulties in conducting 
them (7), onfy agents and industrial processes 
which lead to rather large excess incidences 
have been identified to date. The 
International Agency for Research on Cancer 
(IARC) has an ongoing program to review 
data on chemicals for potential carcinogenic 
effects. To date, some 368 chemicals and 
industrial processes have been reviewed. 
According to a recent summary of the results 
of this program (8). some 28 chemicals or 
industrial processes have been identified as 
associated with increased risk of cancer in 
man (Table 1). This list includes a number of 
drugs and chemicals to which there is little or 
no occupational exposure in the United 
States. Only 8 or 9 of the 28 substances and 
processes listed in Table 1 involve exposure 
to large numbers of workers. By way of 
contrast, some 221 chemicals or mixtures 
were identified in the same survey as 
carcinogenic to one or more animal species. 
Although there is some occupational 
exposure to the majority of these 221 
substances, epidemiological and case studies 
were in all cases either lacking, or inadequate 
to determine whether or not the substances 


are associated with excess cancer incidence 
in exposed human populations (8). Thus, 
adequate data are available for only a very 
small fraction of the substances and 
industrial processes which pose potential 
risks to exposed workers. Although it is 
possible that all the major hazards have 
already been identified, there is little reason 
to believe this without much more extensive 
epidemiologic investigations. In fact, many 
new processes and materials have been 
introduced in recent years. Some of these 
could be as hazardous or more hazardous 
than those used in the past.” (NCI, NIEHS 
and NIOSH Institutes’ Report, 1978; pp. 1-2; 
Hearing Exhibit 224b) 

Dr. Robert Hoover (NCI) pointed out 
that the identification of excess 
carcinogenic risks in occupational 
groups is the rule rather than the 
exception: 

“In summary, very few industries have 
received any sort of evaluation for long-term 
health hazards. It should be obvious then that 
trying to estimate the amount of cancer that 
is industrially related is impossible in the 
absence of such evaluations.” (Hoover, S. 8- 
9) 

2. Occupational Factors in the 
Development of Cancer in the U.S. 

There was a clear consensus that 
cancer is a serious occupational 
problem and that OSHA should regulate 
workplace carcinogens. The percentage 
of all cancer that workplace cancer 
contributes, however, was the subject of 
vigorous debate in the hearings. Many 
industry interests, witnesses and 
participants cited estimates by 
Higginson (1969), Higginson and Muir 
(1976), Wynder and Gori (1977), and Doll 
(1977 and unpublished) that no more 
than 1-5 percent of total cancers in the 
developed countries are attributable to 
occupational factors. 

The only attempts to document any 
such estimates in the Record, however, 
were presented in the testimony of Dr. 
Irving Selikoff (Mt. Sinai School of 
Medicine) and the NCI, NIEHS and 
NIOSH Institutes’ Report (1978). Dr. 
Selikoff testified: 

“Taken with other data that Dr. Nicholson 
ha9 used, it suggests that this one carcinogen 
[asbestos] has been responsible for an 
extraordinary number of deaths and may be 
anticipated to be responsible for this in 
coming years, at least for the next thirty to 
forty years, as a result of our past 
inadequacies. 

“Secretary Califano three or four weeks 
ago—maybe it i9 five weeks ago now— 
reported his estimates that there are now 
some eight to eleven million people who have 
been significantly exposed to asbestos and 
who are now at risk of asbestos disease. We 
have found that 20 percent of all deaths are 
due to lung cancer among people significantly 
exposed to asbestos. 

“This would suggest that—let us use a 
round figure of around 10 million for 


Secretary Califano’s estimate. This would 
suggest that somewhere around two million 
deaths of lung cancer are going to occur in 
the next thirty, forty or so years. What is that, 
around 50.000 a year or something like that? 

“Our data—and we do not agree with the 
British here—indicate that somewhere 
between seven and nine percent will die of 
mesothelioma. The British say it is going to 
be somewhere around 11 percent. Well, it 
will be somewhere in between perhaps. I 
think our data are better. But in any case it 
promises to be somewhere around 900, 00 (j 
deaths of mesothelioma in the next 30 or 40 
years. In any one year it will be no more 
than, what, 10.000,11,000 or so deaths. 

“We can add the gastrointestinal, the oral- 
pharyngeal. the larynx, the kidney, and so 
forth. 

“But it suggests that some 40,000 deaths a 
year, approximately 10 percent of all can err 
deaths in this country are going to be due to 
this one agent, the one that happens to hav*. 
been very well studied, in these next decades 
which face us as a result of our past 
inadequacies.” (Selikoff. Tr. 1702-04) 

Dr. Selikoff, when further asked to 
clarify his testimony concerning 
mesothelioma, stated: 

"Okay. Secretary Califano, on the basis of 
the data available to him. estimated that 
there were now between 8 and 11 million 
Americans who had been significantly 
exposed to asbestos. That is a pretty big 
spread, and I do not know whether 8 million 
is right or 11 million is right. And this, by the 
way, does not take into account people who 
have been exposed in household contact 
circumstances, to which Dr. Nicholson 
alluded, nor in neighborhood circumstana ■%. 
nor from the use of consumer products, yo 
know, the guy who does his own spacklin; at 
home over the years, going to the 
supermarket and buying some spackle 
compound which contained 12 percent 
asbestos, et cetera. 

“But let us take the between 8 and 11 
million. For purposes of discussion, for round 
figures, let us use the term 10 million. If our 
data are correct that it is going to be 
somewhere around 8 percent, let us eliminate 
the British projection. That would indicate 
that of the 10 million that 800,000 will die of 
mesothelioma. But they are not going to die 
tomorrow nor next year. Some of them ar<* 
only 25 years old now, and they are not going 
to die, if our other data are correct, until they 
are 55. About two-thirds of all asbestos 
insulation workers die before the age of 65. 
This has created quite an actuarial problem, 
because they have been paying into their 
pension funds as if they are going to live past 
85 like the rest of us, but they tend not to. and 
the pension funds are getting too weighty 

“But be that as it may, they will be dying I 
would estimate, let us say, in the next 40 or 
so years. If 800.000 are going to die in the 
next 40 years, it will be somewhere around, 
in rough figures, around 20.000 per year. It 
may be more [than] 30 years from now, less 
[than] five years from now, depending upon 
the duration from onset at this point. 

“Q: Would you consider, Dr. Selikoff, 
would you consider 20,000 deaths of 
mesothelioma per year a major public health 
problem? 
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"A: Oh. of course.” (Selikoff. Tr. 1737-38) 

The NCI. NIEHS and NIOSH 
nstitutes’ Report (1978) estimated that 
n coming decades up to 20 percent and 
perhaps as much as 40 percent of 
i. ancers in the U.S. might be associated 
.vith occupational factors. These 
i stimates were originally disputed by 
AIHC (Hearing Exhibit 275), although 
nother group of AIHC consultants 
Research Statistics, 1978) considered 
that they were somewhat inflated but 
within a reasonable range. 

OSHA believes that resolution of the 
conflicting estimates is not necessary to 
justify action to reduce exposure to 
carcinogens in the workplace. This 
filiation was not and is not predicated 
un the assumption that occupational 
factors are responsible for any specific 
fraction of the cancer burden in the U.S. 
population. As npted above, a number of 
urge groups of workers are already 
known to be at a statistically detectable 
excess risk for certain cancers. Even if 
such groups were small, OSHA would 
be justified, indeed required, to regulate 
their exposure in order to eliminate their 
risk of illness and death. However, it is 
known that these groups are not small. 
As Dr. David Rail (Director, NIEHS) 
pointed out (Rail, S.3), even if 
occupational factors in fact caused 
“only” 1-5 percent of cancer, in the U.S. 
this would still account for between 
A800 and 19,000 cancer deaths annually. 
Thus, OSHA believes that under the 
circumstances it may never be possible 
to absolutely determine the exact 
percentage of cancer attributable to 
ccupational exposures. Yet OSHA 
rejects, for the reasons discussed, the 
claims that ‘‘occupational” cancer 
contributes less than 1-5 percent of the 
total cancer in the United States. 

Nevertheless, because of the 
prominence given to this argument by 
several witnesses, OSHA considers it 
desirable to review the issue briefly. For 
the reasons given in the NCI. NIEHS and 
NIOSH Institutes’ Report (pp. 5-8), 

OSHA places little weight on the 
estimates by Higginson, Wynder and 
Gori, and Doll.* Specifically, these 
estimates were based on the erroneous 
assumption that each cancer should be 
assigned to a single specific cause, were 
limited to the small- number of known 


‘Numerical estimates by Doll were introduced 
into the Record after the close of the hearing (Report 
of the British Royal Society Study Group on Long 
Term Toxic Effects. July, 1978; See AIHC Post- 
Hearing Brief, p.19). However. Dr. Andre McLean, 
an AIHC witness who was secretary of the Study 
Group, had earlier characterized this estimate as 
follows: . that particular estimate was kicked 

ground and was produced by Sir Richard Doll and 
Richard Peto and is a fairly informal—and I do not 
think that we can make much of it.” (McLean. Tr. 
4836 ). 


examples, and were largely unsupported 
by documentation or critical review of 
data. As the NCI, NIEHS and NIOSH 
Institutes’ Report concluded: 

‘‘We conclude that the statement, that no 
more than 1% to 5% of cancers in the United 
States are attributable to occupational 
factors is based on partial use of current 
knowledge, reflects the one-cause one-effect 
fallacy—and is not particularly useful for 
estimating future risks. It is not even a correct 
reflection of the published estimates, which 
range up to 10% [Wynder and Gori 1977] or 
15% [Cole 1977].” (NCI. NIEHS and NIOSH 
Institutes’ Report, 1978. pp. 7-8; Hearing 
Exhibit 224b) 

While respecting the attempts of 
Higginson et ol. to estimate the 
“importance” of environmental or 
occupational cancers, OSHA agrees 
with the conclusion of the NCI, NIEHS 
and NIOSH Institutes' Report that 
Higginson et a/.'s estimates of the 
“importance” of occupational cancer are 
too insecurely based and inadequately 
documented to serve as the basis for the 
assignment of any national priorities. 

In contrast, the estimates of the NCI, 
NIEHS and NIOSH Institutes’ Report 
were much more fully documented and 
included three significant 
methodological improvements: 

(i) The Institutes recognized that most 
cancers have multiple causes: 

‘‘The initiation and development of cancer 
is a multi-phased, multi-causal process in 
which both external and internal factors act. 
probably at each of several stages, before 
frank, clinical cancer appears. It is likely that 
many, if not most, cancers are influenced by 
two or more different external factors acting 
simultaneously or sequentially. Thus, alcohol 
by itself appears to be a minor cause of 
cancer—but alcohol combined with cigarette 
smoking leads to risks 15 times higher than 
those experienced by non-smoking non¬ 
drinkers. If a drinker smoker develops cancer 
of the oral cavity, to which cause’ should it 
be attributed? Drinking or smoking? If we 
could correctly identify the proportions of 
cancer incidence ‘attributable to‘ each of the 
classes of environmental factors considered 
by Wynder and Gori, the sum of these 
percentages would be considerably higher 
than 100. One of the best-studied examples of 
interaction between exogenous agents is that 
between asbestos and cigarette smoke in 
inducing lung cancer (9). Most lung cancers 
‘attributable to’ asbestos are probably 
simultaneously ‘attributable to’ smoking. If 
current theories of a multi-causal process are 
correct, it seems likely that a large fraction of 
cancers which at first appear to be 
‘attributable to’ smoking should also be 
’attributable to' asbestos, radiation, and/or 
other occupational factors.” (NCI, NIEHS and 
NIOSH Institutes’ Report, 1978, p. 3: Hearing 
Exhibit 224b) 

(ii) The Institutes took into account 
the long latent periods for occupational 
cancer and recognized that the germane 


question is how to estimate the future 
consequences of present exposures: 

‘‘Another defect of the studies summarized 
above is that they may deal with an 
inappropriate question. Most appear to have 
been attempting to provide estimates of the 
fraction of present-day cancer incidence that 
is attributable to occupational exposure in 
the past, to agents that have already been 
demonstrated to be carcinogenic. However, 
such a question is of limited interest because 
the most important consequences of 
exposures in the recent past will not be 
manifested until some time in the future. The 
question that needs to be addressed is ‘What 
is the likely contribution of present-day 
occupational exposures to future cancer 
incidence?’ An answer to this question must 
be somewhat speculative, because we do not 
know which of the chemicals in the present- 
day workplace will be identified sometime in 
the future as causing cancer. Accordingly, to 
provide a basis for making appropriate 
estimates, we will first attempt to estimate 
the contribution of occupational exposure to 
known carcinogens in the recent past to 
present and future cancer incidence.” (ibid., 

p. 8) 

(iii) The Institutes recognized that 
most occupational studies 
underestimate lifetime risks, because for 
many carcinogens excess risks remain 
and even increase with age after 
cessation of exposure: 

"Most occupational carcinogens are 
characterized by ‘latent periods’ of 10 to 50 
years between the onset of exposure and the 
clinical appearance of tumors (7). This is 
consistent with the multi-stage process. 

When occupationally related cancers are 
detected, they usually reflect exposures 
which started one or more decades in the 
past. Accurate numerical assessment is 
further complicated by the strong dependence 
of cancer incidence upon age and upon 
duration of exposure. Even in cases where an 
excess risk is detected within one or two 
decades, this dependence on age implies that 
most of the attributable cancers will not 
occur until later in the life span of the 
exposed workers, perhaps as much as 40 or 
50 years after the first exposure. It is difficult 
to trace anyone for so long a time, and those 
epidemiological studies which do not follow 
people for a full lifetime are likely to 
underestimate lifetime risks. Most industrial- 
epidemiologic studies have not (and probably 
could not) follow a working population to its 
extinction. This problem is discussed in more 
detail in the Appendix, but a numerical 
example illustrates its importance. For many 
types of cancer, incidence increases 
approximately at the fourth or the fifth power 
of age (10): hence the cumulative number of 
cancers occurring in a population over a 
lifetime increases at the fifth or sixth power 
of age. If exposure to a carcinogen results in a 
constant multiplicative increase in risk at all 
ages, then the number of cancers occurring in 
an exposed group will similarly increase at 
the fifth or sixth power of age. Thus, for 
example, the number of attributable cancers 
occurring by age 50 would be only about one- 
fifth or one-sixth of that expected by age 70. 
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For this reason epidemiological studies often 
enumerate only a small fraction of the total 
excess cancers attributable to an agent. Any 
overall assessment of the importance of 
occupational carcinogenesis should take this 
into account.” (ibid., pp 3-4) 

Despite these methodological 
improvements, the NCI, NIEHS and 
NIOSH Institutes* * Report recognized 
that the estimates were severely limited 
by inadequacies of the data base, 
particularly by the lack of any 
information on the risks associated with 
most industrial chemicals. For this 
reason, the Institutes did not attempt to 
make numerical estimates of future 
consequences of present-day exposures: 
the Institutes limited the calculations to 
future consequences of exposures in the 
recent past to a few well-studied 
chemicals, and pointed out the severe 
limitations even of this exercise (ibid, 
pp. 8,16-18). 

The NCI. NIEHS and NIOSH 
Institutes’ Report divided occupational 
carcinogens into three groups for the 
purpose of estimating their potential 
importance: 

(i) For asbestos, the report presented 
calculations projecting an average of 
58,000 to 75,000 excess cancer deaths 
per year in the next 30-35 years, i.e., 13- 
18 percent of all cancer deaths in the 
United States in that period (NCI, 

NIEHS and NIOSH Institutes' Report, 
1978, pp. 8-11). r 

(ii) Fpr five^thef well-studied 
substances, the report performed rough 
projections based on observed site- 
specific risks and estimates of the 
number of workers exposed (NCI. 

NIEHS and NIOSH Institutes’ Report, 
1978, pp. 12-14 and Table 2). The report 
expressed considerable reservations 
about these estimates and did not in fact 
use them directly: 

“For these reasons, the figures should not 
be interpreted as precise estimates of future 
cancers, but it is reasonable to compare them 
with the data derived by the same method for 
asbestos related cancers. At the least, the 
data summarized in Table 2 show that the 
five other agents together pose hazards 
similar to or greater than those posed by 
asbestos. The sum of the best projections (see 
notes to Table 2) for the five compounds is 
about 33,000 cancers per year, versus 13,900 
for asbestos." (ibid., p. 14) 

(iii) For other known and potential 
occupational risks, the report made no 
estimates at all except to point out the 
existence of such risks (ibid, pp. 15-16). 

The NCI, NIEHS and NIOSH 
Institutes’ Report concluded that it was 
impossible to say anything firm about 
the magnitude of future risks 
attributable to present-day occupational 
exposure to chemicals for which there 
are no epidemiological data. However, 


the Report added the following 
statement: 

"There is no evidence, however, that these 
risks are substantially less than the risks 
resulting from exposures in the recent past. 
Although several of the most important 
known carcinogens have been controlled, 
others have not; many carcinogenic and 
potentially carcinogenic chemicals are still 
present in U.S. workplaces: the total volume 
of synthetic organic chemicals produced in 
the U.S. continues to increase rapidly. If only 
one of the thousands of chemicals introduced 
into commerce in the past 30 years proves to 
be as hazardous as asbestos, this could 
suffice to maintain comparable rates of 
occupationally-related cancer for decades 
into the future. In our view, any complacency 
about the future consequences of present-day 
exposure to uncharacterized chemicals would 
be unjustified.” (ibid, p. 18) 

Because the NCI, NIEHS and NIOSH 
Institutes’ Report overall estimates 
depend primarily on their estimate of 
the magnitude of asbestos-related 
cancer, it is worth reviewing the basis 
for this estimate: 

“Asbestos as a Well-Studied Example 

“The consequences of occupational 
exposure to asbestos in the United States 
have only begun to be recognized in the 
recent past (12-14). It has been estimated* 

(11) that between 8 and 11 million workers 
have been exposed to asbestos in the U.S. 
since the beginning of World War II. Of that 
total, approximately 1.5 to 2.5 million are 
presently employed. Probably a million have 
already died, while the remainder—between 
5.5 and 7.5 million workers—were formerly 
employed in environments with significant 
asbestos exposure, including the survivors 
among the 4.5 million who worked in 
shipyards during the 1940’s. Of these and 
other asbestos workers, approximately 4 
million are believed to have had heavy 
exposure to asbestos (11). Epidemiological 
studies of workers (13-15) have indicated 
that, of heavily exposed workers who have 
already died, 20-25 percent have died of lung 
cancer. 7-10 percent of pleural or peritoneal 
mesothelioma, and 8-9 percent of 
gastrointestinal cancers, adding up to a total 
of 35-44%. These figures may be 
underestimates of lifetime cancer risks, 
because most of these workers have not been 
followed to the end of their life span. 

“Of the 4 million heavily exposed workers, 
at least 1.6 million are thus expected to die of 
the asbestos-related cancers listed above. [In 
the absence of exposure to asbestos, about 
0.35 million (8-9 percent) would have been 
expected to die of cancers at these sites.) 
Assuming that the excess risk to the 
remaining less heavily exposed workers is 
one-quarter of that to the heavily exposed 
workers (an assumption suggested by the 
data in ref. 16), the total number of cancers 
attributable to asbestos in the less-heavily 
exposed group would be expected to be in 
the range 0.4 to 0.7 million, raising the total to 
2.0 to 2.3 million. Since most of these cancers 
will be manifested over a period of 30-35 
years, the expected average number of 
cancer deaths associated with asbestos per 


year in that period will be between 58.000 to 
75,000.* Such numbers would comprise 13- 
18% of all cancer deaths expected in the 
United States in the foreseeable future 
(assuming that total cancer deaths increas 
to 400,000 to 450,000 per year).” (ibid., pp. 8 - 
10 ) 

This calculation has been contested 
by AIHC, basically on three grounds: 

(i) that the incidence of mesothelioma 
(“the marker disease for asbestos”) is 
only 10-20 percent of that predicted by 
the NCI. NIEHS and NIOSH Institutes 
Report; 

(ii) that the Institutes' Report 
overestimated the number of workers 
with heavy exposure to asbestos and 
underestimated the number of World 
War II workers who have already die d; 
and 

(iii) that both exposure to asbestos 
and smoking have been reduced since 
1945. (AIHC Reply, pp. 2-3 and 
Appendix A; Hearing Exhibit 275 A) 

OSHA does not find these objections 
compelling. AIHC’s estimates of 
mesothelioma incidence were based on 
the NCI’s “SEER” program, whose 
sample does not include several of thr: 
cities or states where asbestos use has 
been greatest. The data on the number 
of workers exposed heavily and 
surviving to date are certainly 
imprecise, but it is unlikely that they are 
too high even by a factor of two. OSHA 
notes that an AIHC sponsored review 
considered that the asbestos estimates 
might be too high by up to a factor of 
two (Stallones and Downs, 1978). OS1 (A 
notes also that the leading specialist in 
asbestos-induced cancers, Dr. Irving 
Selikoff (Mount Sinai School of 
Medicine) himself estimated as many as 
50,OCX) excess deaths per year among 
highly exposed workers, a figure very 
close to that in the NCI. NIEHS and 
NIOSH Institutes’ Report. According:.. 
OSHA regards the Institutes’ estimates 
of asbestos-related cancers as 
reasonable, and unlikely to be too high 
by more than a factor of two. Because of 
the conservative way in which the NCI, 
NIEHS and NIOSH Institutes’ Report 
extrapolated from the asbestos 
estimates,* OSHA believes that their 
final estimate (that up to 20-40 percent 
of U.S. cancers in coming decades will 
be occupationally related) is 
reasonable.** Finally, it should be noted 
that even if the number of workers 
exposed to asbestos was overstated, the 


•AIHC’s detailed critique of the calculations in 
the Institutes* Report for other carcinogens is 
misplaced, because the results of these calculus ns 
were not in fact used directly to derive the over ill 
estimates. 

* 'The results of the Stallones et ol. study are 
consistent with the NCI. NIEHS and NIOSH 

Institutes’ Report. 
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NCI. NIEHS and NIOSH Institutes’ 

Report dealt only with six substances 
instead of the 18 substances identified 
by Tomatis et al. (1978) as confirmed 
human occupational carcinogens, thus 
perhaps understating the risks found in 
the American workplace. Likewise, the 
occupational categories for which no 
single agent was identified were not 
factored into the calculations. 

The NCI, NIEHS and NIOSH 
Institutes’ Report pointed out that its 
conclusion that a substantial fraction of 
cancers in the United States is 
occupationally related is not 
inconsistent with conclusions that 
substantial fractions of cancers are also 
associated with other factors, such as 
cigarette smoking and diet.* * 

These estimates do not diminish the 
importance of other contributing factors to 
cancer risk such as smoking, diet, and 
perhaps urban-rural differences. While much 
of the data on occupational cancer risk 
considered in this paper do not specifically 
consider factors such as smoking (except for 
asbestos) and diet, it is also fair to state that 
the prevailing body of data linking smoking 
and diet with cancer risk does not adequately 
consider the contribution of exposure to 
occupational carcinogens. This is largely 
because the available scientific 
methodologies do not facilitate adequate 
consideration of all contributing factors in 
any single study or approach. Until recently 
most scientists did not take into account the 
multiple etiologies and the multi-stage nature 
of cancer. In retrospect, it is likely that cancer 
risk is a function of multiple interacting 
factors. Past assessments, unfortunately, 
gt ..orally failed to consider adequately one of 
the most important, and preventable, risk 
factors, exposure to carcinogenic agents in 
th workplace." (NCI, NIEHS and NIOSH 
Institutes’ Report. 1978, p. 22; Hearing Exhibit 
224b). 

3. Opportunities for Prevention of 
Occupational Cancer 

The importance of the recognition that 
occupational factors are associated with 
a significant fraction of cancer incidence 
ir- the United States is that most 
occupationally related cancers can be 
prevented by reducing exposure. As the 
NCI, NIEHS and NIOSH Institute Report 
expressed the matter 

The estimates of cancer attributable to 
occupational exposure given here should be 
viewed as pointing up the opportunities that 
exist to prevent disease in future generations. 
The causes of cancer are multiple, with more 
than one factor contributing to cancer risk. In 
such a situation, any percentage accounting 
of contributing causes to cancer well exceeds 
100%. To prevent cancer, one must 


* AIHC’s criticism of this conclusion as “double or 
triple accounting” (AIHC Reply, p. 12) is not 
consistent with the scientific consensus on the 
multi -causal nature of carcinogenesis, as discussed 

*kjve. and demonstrates a serious lack of 
cir -urstanding of the issue. 


concentrate on causative factors that can be 
reduced so that we can decrease the burden 
of disease in future generations. It has been 
argued that present day asbestos workers are 
at lower risk than earlier workers. 
Opportunities to reduce risks and subsequent 
disease in other occupations are at hand." 
(Institutes’ Report, 1978, p. 23) 

The opportunities for prevention of 
cancer were also emphasized by several 
other witnesses, including Dr. Rail 
(Director, NIEHS) (S. 6), Dr. Upton 
(Director, NCI) (S. 2-8), Dr. Epstein 
(Univ. of Illinois) (S. 11-26). Dr. 
Holmberg (Swedish NBOSH) (S. 7-8), 
and Dr. Shubik (Eppley Institute, Univ. 
of Nebraska) (S. 1). 

Recognizing that most cancers have 
multiple causes, it is theoretically 
possible to prevent them in more than 
one way. For example most asbestos 
related lung cancers occur in workers 
who also smoke (Selikoff, Tr. 1702). 
According to Dr. Selikoff s data, it 
would be possible to prevent about as 
many lung cancers by eliminating 
smoking as by eliminating exposure to 
asbestos; eliminating both would yield 
additional benefits. 

During the proceeding some parties 
appeared to suggest that OSHA should 
regulate cigarette smoking in the 
workplace rather than control 
workplace exposures to carcinogens. 
OSHA agrees that cigarette smoking is a 
grave public health problem. However, 
there is no evidence that by controlling 
cigarette smoking in the workplace, 
cancer from occupational exposures will 
cease. Therefore, OSHA is required to 
regulate occupational carcinogens 
regardless of whether it regulates the 
smoking of cigarettes in the workplace. 

The question of regulating cigarette 
smoking is a complex social and policy 
issue that goes far beyond the purview 
of OSHA. It is a personal habit which is 
likely to continue outside of the 
workplace even if controlled in the 
workplace. Other regulatory agencies 
have the authority to regulate the 
general sale and use of cigarettes. On 
the other hand, OSHA can and does 
control smoking in the workplace to 
prevent employees from smoking in the 
presence of occupational carcinogens. 
OSHA may well determine, on the basis 
of scientific review, that "passive” 
exposure to cigarette smoke in the 
workplace constitutes a potential 
occupational carcinogenic risk which 
should be regulated under the terms of 
the policy. It may be that in establishing 
its priorities OSHA will give higher 
priority to substances and physical 
agents that are occupationally released 
than to cigarette smoking which is a 
general exposure that happens to take 
place in workplaces. In any event, since 


OSHA is not establishing a priority list 
as a part of this document, the question 
of the priority of cigarette smoking in the 
workplace will be decided when OSHA 
in fact determines its priorities. 

H. TRENDS IN CANCER INCIDENCE 
AND MORTALITY 

Some parties to this proceeding 
claimed that because the proposal 
stated that: "As the rates increase, the 
causes elude us", OSHA was predicting 
that an epidemic of cancer was about to 
occur. This is inaccurate. OSHA did not 
imply nor intended to imply any such 
epidemic. Nor did OSHA "impl[y] that 
the use of industrial chemicals is the 
new and substantive causative factor in 
this epidemic" (Post Hearing Brief of the 
American Iron and Steel Institute, p. 28). 
In any event, OSHA does not believe 
that this issue is revelant to whether 
OSHA should establish a cancer policy. 
Cancer is a serious problem, and, as Dr. 
Schneiderman (NCI) has pointed out, 
this Nation has made commitments in 
the past to eradicate specific diseases, 
although the incidence or mortality rates 
from such diseases had gone down. 
Thus, OSHA does not believe that it is 
required to show that cancer incidence 
in this country is on the rise before 
promulgating a policy such as 
encompassed by this document today. 
Indeed, with the rapid increase of the 
use of synthetic organic substances, as 
pointed by Dr. David Rail (Director, 
NIEHS), such a policy as this one 
adopted today will be needed to provide 
a prudent degree of worker protection. 

As other causes of death have been 
reduced in importance in this century, 
deaths from cancer have increased 
steadily. In 1900, pneumonia and 
influenza headed the list of the ten 
leading causes of death in the U.S., 
followed by tuberculosis, infectious 
gastrointestinal diseases and heart 
disease. Cancer was only number eight, 
accounting for less than 4% of all deaths. 
By 1940, cancer had climbed to the 
second leading cause of death after 
heart disease, accounting for about 18% 
of all deaths, and it has remained in 
second place ever since. By 1975, cancer 
caused 20 percent of all deaths in the 
United States, and it is now estimated 
that about 27 percent of the present 
population will die of cancer. The total 
number of deaths from cancer has been 
increasing at more than 2 percent per 
year and reached 385,000 in 1977 
(USDHEW, 1974. Levin, et al. 1974; 
Monthly Vital Statistics Report 1978; 
Epstein, S. 3-8; Schneiderman et al., 
1978). 

Although much of the increase in 
cancer mortality has resulted from the 
increasing average age of the 
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population, this is not the only factor at 
work. Age-specific death rates for a 
number of types of cancer have 
increased significantly since 1951 (Jones, 
S. 23-45). The age-adjusted * death rate 
for malignant neoplasms increased from 
79.6 per 100.000 in 1900 to 128.4 in 1966. 
130.7 in 1971, and 132.3 in 1976 
(Schneiderman. 1978, Table 1). Although 
the age-adjusted mortality rate from 
cancer has thus been increasing by only 
about 0.3 percent per year, the age- 
adjusted incidence rate has been 
increasing by about 1.6 percent per year 
[ibid., Table 3). The difference reflects 
three factors: (i) the inclusion in the 
incidence Figures of cancers that are not 
immediately fatal or not fatal at all; (ii) 
improvements in early diagnosis and 
treatment for certain cancers which 
prolong the interval between diagnosis 
and death; (iii) misdiagnosis of some 
cancer deaths as due to other causes. 

A very large volume of testimony was 
presented at the hearing on trends in 
cancer incidence and mortality, and 
their hypothetical relevance to the 
problem of occupational carcinogenesis. 
Detailed presentations were made in the 
statements of Dr. Marvin Schneiderman 
(NCI), Dr. Samuel Epstein (Univ. of 
Illinois), Mr. Richard Peto (Univ. of 
Oxford). Dr. Bo Holmberg (Swedish 
NBOSH), Dr. Johannes Clemmesen 
(Danish Cancer Registry), Dr. Hardin 
Jones (Univ. of San Francisco), and in 
the presentations of AIHC and other 
industry groups. Most of this testimony 
was devoted to arguing two major 
points: (i) whether there is or is not a 
cancer “epidemic'’, and (ii) whether the 
current increase in cancer mortality is 
largely or wholly attributable to 
smoking. For example, AIHC 
summarized its position as follows: 

“The reasons advanced by OSHA to 
support its proposal imply that this nation is 
suffering an epidemic of cancer and that the 
epidemic is largely if not entirely attributable 
to increased manufacture and use of 
industrial chemicals. Factual evidence does 
not support that view. If we use the turn of 
the century as a time against which to 
compare today's cancer problem, there has 
indeed been an increased in the incidence of 
cancer—but the increase is predominantly 
attributable to (1) greater longevity (the 
incidence of cancer increases with age), and 
(2) pandemic cigarette smoking. With 
adjustments for these two forces, as 
documented by both the American Cancer 
Society and United States government 


* An "age-adjusted" death rate is the number of 
deaths per 100,000 persons expected in a population 
with a standardized age distribution. Comparison of 
age-adjusted death rates eliminates effects due to 
changing age distribution in the population, but it 
does not eliminate effects due to changes in the age 
distribution of cancer deaths such as those 
tabulated by Jones (S. 23-45). 


statistics, no overall increase in cancer 
incidence appears for the United States." 
(AIHC Alternative, p. 1) (Footnotes omitted) 

OSHA regards this testimony as both 
in error and irrelevant to the issues in 
this proceeding, for the following 
reasons: 

1. The need for this regulation was not 
and is not predicated upon the existence 
of a cancer “epidemic", nor even upon 
the existence of trends in cancer 
mortality. Even if the trends in cancer 
incidence were uniformly downward, 
the existence of demonstrable 
carcinogenic risks in U.S. workplaces 
would require regulatory action by 
OSHA, under the terms of the 
Occupational Safety and Health Act. 

2. Gross statistics on cancer mortality 
are an extremely insensitive tool with 
which to explore the relationship 
between occupational exposure and 
cancer risk. Most of the industry 
testimony on trends in cancer mortality 
was based on the results of surveys in 
1947,1961, and 1969-1971. In view of the 
20-30 year latent periods for 
occupational cancers, it is extremely 
unlikely that these statistics would 
reflect the consequences of exposures 
later than the 1940’s.* As the NCI, 

NIEHS and NIOSH Institutes’ Report 
(1978) pointed out, the major public 
health disaster of asbestos-related 
cancer may be only just beginning to be 
reflected in overall cancer statistics, 
despite 37 years of heavy exposure 
(Institutes’ Report, 1978. pp. 10-11, 20). 

3. Summary statistics on cancer 
mortality obscure many important 
trends that would need to be considered 
in testing hypotheses about the 
importance of occupational factors. For 
example, trends in mortality may be 
opposite to trends in incidence; trends 
are frequently different in males and 
females, in blacks and whites, and in 
older and younger persons 
(Schneiderman, NCI, Post-hearing 
Comments; Jones, Univ. of San 
Francisco, S. 23-45). 

4. With the recognition that most 
cancers are caused by multiple factors, 
it is scientifically incorrect to argue that 
specific trends in cancer mortality are 
attributable exclusively to cigarette 
smoking and that the influence of other 
factors can therefore be excluded.! 

Among the statements on cancer 
statistics presented during the 


* The arguments of Dr. Jandl (Harvard Univ.) (S. 
2-10) were incorrect for this reason, among others. 

t The increase in asbestos-related lung cancer is 
usually dismissed as due to smoking, while effects 
of asbestos on the incidence of stomach and colon 
cancer are masked by long-term downward trends 
(A/.). Reported deaths from mesothelioma have not 
yet shown an increase in the U.S. statistics (AIHC 
Reply), although they have increased in the United 
Kingdom (Doll. Annex E(b) to Peto Statement). 


proceeding, most were based on the 
results of the Second and Third National 
Cancer Surveys, conducted in 1947 and 
1969-71 respectively (Dorn and Cutler, 
1959; NCI, 1975). Only the testimony of 
Dr. Marvin Schneiderman (NCI) 
discussed in detail data generated 
through 1975 by the NCI’s SEER 
program. As Dr. Schneiderman pointed 
out (Post-hearing Comments, p. 2 and 
Appendix B), the SEER data are better 
than the earlier data in three respects: 

(i) they are based on better diagnostic 
data, especially for older persons; (ii) 
they reflect cancer incidence rather than 
mortality; (iii) they provide information 
on trends since 1970: 

"1. The National Cancer Institute's SEER 
program provides a sample of cancer 
incidence in the United States, providing data 
that are internally consistent and comparable 
to the data provided by the Third National 
Cancer Survey (Appendices B and C). I 
believe that these are the only data in the 
hearing record that provide measures of 
recent trends in incidence of cancer (1970- 
1975). 

"2. The SEER data on cancer incidence are 
developed from a review of hospital (and 
other) records and are likely to give more 
accurate diagnostic information than 
mortality data, which are derived from death 
•certificates (Appendix B, p. 3). In particular, 
the SEER data are likely to be reliable indius 
of trends in cancer incidence in persons over 
65, unlike the mortality data for the United 
Kingdom on which Richard Peto has 
commented." (Schneiderman, Post-hearing 
Comments, p. 2) 

According to the SEER data, 
(Schneiderman, Post-hearing Comments, 
Appendix B, Table 2), total age-adjusted 
cancer incidence in white males 
increased by about 8 percent between 
1970 and 1975. Restricting attention to 
cancers at sites thought likely to 
affected by industrial carcinogens, the 
increase in incidence in white males 
was 11% in the 5-year period. The 
largest increases were in melanoma 
(37%), lymphoma (17%), bladder cancer 
(17%) and lung cancer (7%). At least in 
the bladder and lung, increases in 
incidence in black males have been 
much greater than those in white males 
(Epstein, S. 7, citing Cutler and Devest 
1973). 

Since the sites showing the largest 
increases in cancer incidence in the 
period 1970-75 are sites at which 
occupationally-related cancers tend to 
be observed (NCI, NIEHS and NIOSII 
Institutes’ Report, Tables 1 and 3), these 
data are consistent with a hypothesis 
that exposure to industrial carcinogens 
increased in importance in the 1940 s or 
1950’s. AIHC (Post-hearing Brief, pp. 16- 
19) and its witnesses argued instead that 
most of the increases were attributable 
to cigarette smoking and therefore 
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should be subtracted out of the cancer 
statistics. However, such a position is 
not convincing to OSHA.* As the NCI. 
NIEHS and NIOSH Institutes’ Report 
(1978) pointed out: 

To subtract all the ‘smoking-related’ 
mcers from the total is sophistry, because at 
least two of the sites in question are precisely 
those in which 'occupationally-related' 
ancers are best recognized. Many of the 
smoking-related cancers should be 
simultaneously attributable to occupational 
factors. On a per capita basis smoking among 
adults is declining and this should result in a 
decline in the smoking-related cancers—but 
one of this is factored in when all ‘smoking- 
related’ cancers are removed from the total.” 
(NCI. NIEHS and NIOSH Institutes’ Report, 
1978 . p. 20: Hearing Exhibit 224b) 

Although subtracting out smoking- 
related cancers is likely to subtract out 
nany occupationally-related cancers 
also. Dr. Schneiderman nevertheless 
applied AIHC’s proposed procedure to 
the SEER data on cancer incidence. 

Using artificially high Figures for the 
faction of cancers “attributable” to 
moking and sunlight. Dr. Schneiderman 
found that the incidence of cancers not 
attributable to these factors had 
ncreased by 7 percent since 1970. The 
incidence of cancers thought likely to be 
industrially related had increased by 12 
percent (Schneiderman, Post-hearing 
Comments. Appendix B). He concluded: 

“3. Cancers that are possibly industrially 
related increased in incidence in white males 
between the 1947 and 1970 National Cancer 
Surveys. The annual rate of increase after 
making generous allowance for the effects of 
cigarette smoking ranged between 0.4% and 
1.0% per year (Appendix B. p. 6 and Table 1). 

*4. In the time period 1970 to 1975 this 
increase ranged between 1.4% and 2.3% per 
year (Appendix B, p. 0 and Table 2). 

*5. Conclusions (3) and (4) were unchanged 
when approximate allowance was made for 
changes in smoking habits and in tar content 
(Appendix B, p. 6). In fact, the recent 
reductions in the tar content of cigarettes 
probably mean that I overestimated the 
contribution of cigarette smoking to the 
recent increase in cancer incidence.” 
(Schneiderman. Post-hearing Comments, pp. 
2 - 3 ) 

OSHA concludes that AIHC’s argument 
was factually incorrect: even after over¬ 
compensating for the effects of cigarette 
smoking, the incidence of 
occupationally-related cancers has 
increased since 1947 and the increase 
has accelerated since 1970. As pointed 
out above, however, these facts are not 
directly relevant to this regulation, 
because cancer causing substances must 
be regulated in the workplace, 


*Dr. David Rail (Director. NIEHS) described the 
assignment of a class of cancers to a single 
causative factor as “unscientific and reductionist" 

(S. 4). 


regardless of whether general rates of 
some types of cancer are increasing. 
Nevertheless, if rates are indeed going 
up. and occupational sources are 
responsible for a significant portion of 
the cancer rates, it would reemphasize 
the urgency of taking measures now to 
reduce exposures to carcinogenic agents 
in the workplace. 

PART B. 

IV. EVIDENCE DERIVED FROM THE 
HUMAN EXPERIENCE 

As pointed out in the proposal, the 
scientific and policy determination that 
a substance, or combination of 
substances, poses a qualitative 
carcinogenic hazard to humans can be 
based upon three types of evidence: 

1. Evidence derived from the human 
experience; 

2. Evidence derived from experimental 
long term bioassay results in 
mammalian laboratory animals (usually 
rodents); and/or 

3. Supportive evidence, derived from 
studies of chemical structure and short¬ 
term or other tests, that correlate with 
carcinogenicity. 

A. OSHA’S PROPOSAL 

In the proposed regulation, OSHA 
defined a “potential occupational 
carcinogen”, among other things, as: 

“. . . any toxic substance which (1) 
(c)auses, at any level of exposure or dose, as 
the result of any oral, respiratory, or dermal 
exposure, or any other exposure which 
results in the systemic distribution of the 
substance under consideration in the 
organism tested, an increased incidence of 
benign or malignant neoplasms, or a 
combination thereof, in (i) humans or (ii) in 
one or more experimental mammalian 
species, or (2) in a statistically significant 
manner decreases the latency period 
between exposure and onset of neoplasm in 
(i) humans or (ii) in one or more experimental 
mammalian species.” (42 FR 54184) 

Insofar as human studies were 
concerned, this proposed definition had 
two important features. First, the 
preamble explained that OSHA 
proposed to utilize positive evidence for 
carcinogenicity in either humans or in 
experimental animals as at least the 
basis for a presumption or inference of a 
qualitative hazard to humans. Second, 
by using the word “causes.” OSHA 
anticipated the use of reasonable, 
scientifically evaluated evidence to 
determine a causal association between 
exposure and effect. Much of this 
section of this preamble is concerned 
with the nature of epidemiologic 
evidence and the establishment of 
causation by the use of human studies. 
Perhaps the best discussion of the role 


of scientific judgment in establishing 
causation was that of Dr. Umberto 
Saffiotti (NCI): 

1. "Causes". The definition begins by 
stating that “Potential Occupational 
Carcinogen” means any toxic substance 
which causes . . . (neoplasms). 

“Let us try to understand what is involved 
in the concept of causation in the recognition 
of carcinogenic effects. In life sciences, 
‘causation* implies an inference of sufficient 
condition to bring about a temporal 
sequential relationship between two events. 
In the case of carcinogens, the two events are 
the exposure of an organism to a given agent 
and the induction in that organism of a 
neoplasm. Studies on the concept of 
causation in biology emphasize its aspect of 
inference from a limited number of 
observations and therefore its inherent 
element of probability (Russel, 1948). 
Determining that an agent is capable of 
causing a given neoplastic response is the 
outcome of a complex judgmental activity, 
involving evaluation of many different 
factors, such as knowledge of the chemical 
and biological systems under consideration, 
determination of adequacy of the conditions 
of observation, qualitative and quantitative 
evaluation of the morphology and function of 
the observed organisms and of their target 
tissues.” 

"A judgment of causality in carcinogenesis 
may be based not only on the recognition of 
an excessive number of neoplasms in the 
exposed subjects but also on other factors, 
such as the observation of a pattern of pre¬ 
neoplastic and neoplastic lesions in a logical 
temporal sequence, information about the 
transport of the etiologic agent to the target 
cells, and knowledge about its chemical 
reactivity. The judgment will derive from a 
multiplicity of direct and indirect 
observations which combine with general 
knowledge of the phenomena under study in 
the mind of the expert who is making this 
judgment. In this respect this process is 
similar to that of a physician diagnosing a 
disease from a multiplicity of observations 
and their logical analysis. A chemical agent 
should not be judged carcinogenic solely on 
the basis of a cursory ‘tumor count*, without 
thorough evaluation of the conditions of 
exposure and of host response. A simple 
tumor count however, if markedly abnormal, 
can raise a considerable level of suspicion. 
Concurrence and reproducibility of the 
observations are important elements for this 
assessment. The judgment of causality also 
includes a consideration of possible 
interfering factors which may produce false 
appearances of a cause-effect relationship, 
such as the presence of highly carcinogenic 
impurities in test substances, or—on the other 
side—the presence of intercurrent diseases in 
the test animals which may prevent the 
manifestation of neoplastic response. 

"The judgment of carcinogenicity needs to 
be made by competent, experienced and 
objective professionals after analysis of all 
the relevant evidence. It goes without saying 
that this judgment should be objective and 
immune from conflicts of interest. 

“I believe that the judgmental aspect of the 
process of carcinogen identification is 
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embodied in the proposed OSHA policy by 
its very use of the term 'causes’, by its 
inclusion of provisions for a discretionary 
evaluation (e.g., [Section] 1990-110(b):' 'if 
* * * the Secretary finds * * 4 any other 
evidence 4 4 4 sufficient to convince him 
4 4 4 ') and particularly by its provisions for 
rebuttal of the classifications." (Saffiotti, S. 

pp. 6-8} 

In the discussion of human studies in 
the preamble to the proposed regulation 
(42 FR 54155-54156), OSHA placed 
primary emphasis on the practical 
limitations of human studies and on the 
difficulties involved in scientifically 
establishing causation or even an 
association, as pointed out below. 

Firstly, it was argued that 
carcinogenicity testing by prospective 
studies would not be suitable because of 
moral constraints against human 
experimentation, as well as the 
problems of long-term follow-up (due to 
the long latency period of cancer 
development, often several decades) 
and of controlling for exposure to other 
toxic materials (or other types of 
“confounding variables”). 

Secondly, it was argued that 
retrospective studies, while more readily 
available at the present time for 
evaluation, tend to have more problems 
in evaluation and interpretation, with 
“negative” studies the most difficult to 
interpret. Because of the time lapse 
between exposure and effect, 
retrospective studies cannot prevent 
exposure of some workers to 
carcinogenic substances, except as a 
basis for further action. Reliability of 
data generated by these types of studies 
was stated to be often difficult to assess 
for the following reasons: (1) due to 
individual variability in susceptibility to 
carcinogenic agents, effects are difficult 
to assess unless large study populations 
are used; (2) the long latency period 
makes detection of cause-effect 
relationships difficult; detection is 
further hindered by the difficulties in 
follow-up of a mobile worker 
population; and (3) it is difficult to link 
an effect with exposure to a single 
compound due to the occurrence of 
multiple exposures, difficulties in 
defining levels of exposure, and the 
possibility of additive, synergistic or 
inhibitory effects of these multiple 
exposures. 

For these and other reasons, OSHA 
proposed to place little weight on 
purportedly negative results obtained in 
epidemiologic studies. Indeed, OSHA 
specifically stated that positive results 
from animal tests, would, in general, 
outweigh “negative” results from 
epidemiologic studies: 

"And. it should be noted that certain 
chemicals may be carcinogenic in certain 


species, including man. but not in others. For 
example, betanaphthylamine. a known 
carcinogen in man. monkeys and dogs, is not 
apparently carcinogenic in rats or rabbits. 
Hence, positive studies in any mammalian 
species will, as a general rule, always 
supersede negative findings in another 
species." (UICC 1969, p. 18; NCI, 1970. p. 2; 
NCAB report, p. 9) 

"Thus OSHA believes that, as a practical 
rather than a theoretical matter, positive 
animal data should supersede negative 
human data, in general, because of the 
inherent defects in such human studies, as 
pointed out above." (42 FR 54161) 

At the outset, two points should be 
noted. First, in the preamble to the 
proposal, OSHA devoted comparatively 
little attention to discussion of positive 
results obtained in epidemiologic 
studies. OSHA assumed that little 
discussion of positive studies was 
needed, because where a positive study 
existed, its relevance to human risk 
would be clear. This lack of emphasis on 
positive studies, combined with 
extensive discussion of the limitations 
of “negative” studies, was mistaken by 
some participants as an intention not to 
use results of epidemiological studies, 
whether positive or negative. The 
discussion below attempts to enunciate 
OSHA’s position more clearly in that 
regard. Second, because of the problems 
inherent in proving a “negative”, as 
discussed below, some confusion arose. 
OSHA therefore uses the term “non¬ 
positive” to set forth more clearly the 
intent of this set of regulations 
promulgated today. 

B. THE PUBLIC’S RESPONSE 

A large number of witnesses and 
participants addressed the use of human 
studies in identifying and classifying 
carcinogens. OSHA notes initially that 
no witness or participant objected to the 
use of clearly positive results in human 
studies as an indicator of risks to other 
exposed persons. Apart from comments 
which discussed the “importance” of 
occupational exposures to chemicals as 
causes of cancer in the United States 
(see above), or presented the results of 
epidemiologic studies in specific 
industries, four broad types of issues 
were raised in the Record: 

1. Many witnesses objected to what they 
interpreted as the downplaying of the 
importance of human studies in the proposed 
regulation. 

2. There was considerable confusion in the 
Record about the types of information which 
human studies can provide and their inherent 
limitations. 

3. Some witnesses pointed out difficulties 
in establishing positive results in 
epidemiologic studies, and some urged OSHA 
to adopt specific criteria for the evaluation of 
positive studies. 


4. Many witnesses claimed that there are 
valid non-positive epidemiologic studies and 
that these should outweigh positive evidence' 
of carcinogenicity of the same chemicals 
obtained in animals. 

In response to these comments, OSHA 
has reviewed the Record in detail and 
will discuss these issues in greater depth 
below. In this discussion, OSHA places 
primary weight on the testimony of 
witnesses who are professional 
epidemiologists and statisticians, 
including Dr. Marvin Schneiderman 
(NCI), Dr. Robert Hoover (NCI), Dr. John 
Berg (Colorado Regional Cancer Center) 
Mr. Richard Peto (Oxford Univ.), Dr. 
Johannes Clemmesen (Danish Cancer 
Registry), Dr. Robert Morgan (Univ. of 
Toronto), Dr. Irving Kessler (Johns 
Hopkins Univ.), Dr. David Schottenfeld 
(Cornell Univ), Dr. Sidney Pell (DuPont). 
Dr. David Wegman (Harvard Univ.), Dr 
Irving Selikoff and Dr. William 
Nicholson (Mount Sinai School of 
Medicine), Dr. Bo Holmberg (Swedish 
National Board on Occupational Safety 
and Health), Dr. P. J. Lawther and Mr. 
Robert Waller (St. Bartholomew’s 
Hospital Medical College). 

1. General Arguments for the Use of 
Epidemiologic Data 

At the outset, it should be noted that 
not one party to this proceeding 
suggested that OSHA should ignore 
scientifically evaluated positive human 
data. To the contrary, several parties 
argued that OSHA should place much 
more weight on human studies, at least 
for limited purposes. For example, AIHC 
argued as follows in its Alternatives 
Proposal: 

"OSHA is correct in recognizing that most 
epidemiologic studies which claim to 
demonstrate—even qualitatively—that an 
excessive incidence of cancer is caused by a 
single chemical are suspect because of: (a) 
mixed chemical exposures; (b) unknown, 
nonoccupational exposures [e.g.. smoking); 
and (c) poor estimations of exposure levels. 
However, studies which do not show 
excessive cancer incidence ('negative 
studies') are seldom criticized from these 
standpoints. Therefore, any well-executed 
study utilizing universally accepted 
techniques deserves consideration in the 
categorization of chemicals. In fact, it should 
be the primary decision-making criterion." 

"The AIHC proposal would attribute more 
significance to available epidemiologic data 
(human experience) than would the OSHA 
proposal which would even subordinate any 
such negative data to positive results seen in 
an experimental bioassay. Since human data 
are free from the difficulties of extrapolating 
from animals, it is quite arbitrary and 
otherwise unscientific not to use these data 
whenever they are available." 

"Human data could play a significant role 
in several ways. First, such data could suffice 
to classify a substance as a known human 
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carcinogen; it is recognized that relatively 
few chemicals would be so classified. 

Second, where appropriate, such data, with 
exposure level information, could indicate 
po/ency. On the other hand, such data could 
in some cases preclude carcinogenic 
classifications that might otherwise seem 
indicated on the basis of positive animal 
data. More generally, such data must be 
considered relevant, along with the results of 
animal studies, in any risk assessment." 

There is good reason to attribute 
significance to epidemiologic data, whenever 
such data are available. For example, 
aflatoxin is one of the most potent 
carcinogens in various mammalian species, 
br : there is ample epidemiologic evidence 
th t. where the material is not ingested in 
gross quantities it does not produce harmful 
effects in man. despite widespread exposure 
to it in peanuts, corn, maize and sorghum." 
***** 

“Negative human data on the toxicity of 
carcinogenic materials are seldom seen in 
s: irmtific journals, and certainly never in the 
p :;ular press. These data are seldom 
co mpiled as there has been little incentive for 
nuking them known—much less for 
di .eloping more data—since, as the OSHA 
[ posal demonstrates, little importance is 
a. *ched to this information relative to 
positive animal studies. The AIHC proposal 
w uld encourage the compilation and 
rii losure of such data, and would in many 
ctses provide a better factual and scientific 
b sis for rulemaking than can be provided by 
extrapolation from animal data." (AIHC 
Alternative, pp. 39-42) 

Reserve Mining Company argued as 

follows: 

A discipline such as epidemiology, which 
has provided the firmest scientific base on 
which practical political decisions can be 
nvide' relative to the prevention and 
treatment of cancer, should not be disgarded 
( n / as without evidentiary value. The 
procedural process by which OSHA is 
attempting, through these proposed 
regulations, to establish irrebuttable 
presumptions, and the legal infirmities of 

:h an attempt, are described in subsequent 
* ctions." (Reserve Mining, S. 15) 

The American Iron and Steel Institute 

stated: 

"A second scientific concept underlying the 
Generic Cancer Policy is the notion that 
positive results in animal studies should 
always supersede negative human 
er idemiological data. This decision to ignore 
negative epidemiological data drew strong 
criticism from a variety of witnesses. It was 
pointed out that epidemiological studies are 
the most relevant and probative evidence of 
human biological responses and that they are 
naturally more appropriate for assessing 
human risk’ than are laboratory animal tests. 

Thus, it makes no sense to ignore 
epidemiological data where it is available. 
Indeed, by refusing to recognize the 
5' ;nificance of such data, OSHA will 
encourage interested persons from 
sponsoring epidemiological studies." (AIS1, 
Post-hearing Brief, pp. 71-72; Hearing Exhibit 
^50) (Footnotes omitted.) 


Dr. Philippe Shubik (Eppley Institute. 
Univ. of Nebraska) made the following 
critical comment: 

"The approach taken in the OSHA 
document is entirely negative and would 
seem designed to discourage the in-depth 
collection of additional epidemiologic data. It 
would appear to be retrogressive not to 
attempt to acquire as much data as possible 
and to recognize the potential uses that may 
arise." (Shubik, S. 13) 

Dr. Johannes Clemmesen (Danish 
Cancer Registry) commented as follows: 

“The OSHA proposal confines 
epidemiology to a very minor role in its 
scheme of regulation. Indeed OSHA proposes 
to ignore negative epidemiology where there 
is positive animal data. I believe this to be an 
unsound approach. While epidemiology has 
its limitations, human data where available 
should be used as a regulatory tool. Since the 
ultimate question for OSHA as well as for 
public health in general, is the effect of a 
substance on humans, it is difficult to 
conceive how one could even consider 
ignoring relevant human experience. Given 
the difficulties and limitations of animal tests 
and extrapolation therefrom to humans, 
epidemiology becomes a critical body of 
information which needs in all cases to be 
carefully evaluated." (Clemmesen, S. 11) 

Dr. Douglass Lloyd (Coimecticut Dept, 
of Health) argued as follows: 

"OSHA is relying on many authoritative 
publications and conclusions of scientific 
committees in order to provide scientific 
support for its categorization of toxic 
substances. It would therefore seem 
appropriate to accept the results of pertinent 
epidemiologic studies if properly executed, 
irrespective of whether the results are 
positive or negative." (Lloyd, Tr. 8322) 

Dr. Fred Hoerger (Dow Chemical) 
commented: 

"Since human epidemiologic data are free 
from the uncertainties of extrapolation from 
animal tests, it seems quite unreasonable not 
to use valid data when they are available. 
Such data reflect what happens in the real 
world and may supply results different from 
what might be suggested by animal tests 
alone." (Hoerger, Tr. 3616) 

As pointed out above, much of this 
criticism conflicts with the proposal 
itself. OSHA did not in fact propose to 
"confine epidemiology to a very minor 
role," nor to "ignore epidemiological 
data where it (sic) is available"; nor 
would epidemiology be "disgarded (s/c) 
as without evidentiary value". To the 
contrary, as pointed out, OSHA 
proposed to place great weight on 
positive studies, even where they are 
not fully conclusive: 

"The basis for these criteria initiating a 
Category I classification are predicated upon 
the discussions above and here. First, despite 
the inherent limitations of epidemiological 
studies in humans, where such studies 
indicate positive results, even where there is 


a small cohort of workers, OSHA believes 
that exposure to such a substance gives rise 
to great concern. Thus, the proposed set of 
regulations provides that such evidence in 
humans at least presumptively initiates a 
Category I classification, unless the evidence 
is "only suggestive" in which case the 
evidence initiates the Category II 
classification. It is only where the human 
evidence is "totally inadequate" that OSHA 
will classify the toxic substance as a 
Category III toxic substance. OSHA believes 
that responsible public regulation in matters 
concerning human health requires no less 
action or caution." (42 FR 54170) 

In fact. OSHA intends to place weight 
on human studies wherever they provide 
germane and probative scientific 
information about potential hazards (or 
the lack thereof), and that includes 
"non-positive" results as discussed and 
qualified below. Many of the comments 
quoted above appear to reflect a lack of 
appreciation of the limitations of 
epidemiological studies, which will be 
discussed in more detail below. 

It had been OSHA’s intention at the 
time of the proposal to regulate 
chemicals as potential carcinogens 
based on scientifically evaluated 
positive epidemiologic studies. This is 
made clear in the proposed regulation 
itself. Sect. 1990.110 stated that: "A 
presumption exists that a toxic 
substance shall be classified by the 
Secretary as a Category I Toxic 
Substance if: (a) the toxic substance 
meets the definition of a potential 
occupational carcinogen in (1) humans 
. . ." Sect. 1990.120 stated that "a toxic 
substance shall be classified by the 
Secretary as a Category II Toxic 
Substance" if the toxic substance meets 
the definition of a potential occupational 
carcinogen" in studies in test animals or 
humans. . 

As pointed out above, OSHA assumed 
that reliance upon scientifically 
evaluated positive epidemiologic 
evidence would not be controversial and 
therefore placed primary emphasis in 
the proposal on the problems presented 
in carrying out epidemiologic studies 
and the special difficulties presented by 
"non-positive" epidemiology. Some 
participants, as the above discussion 
indicates, misinterpreted OSHA in 
regard to the use of positive 
epidemiology and believed that OSHA 
intended to disregard it. 

As discussed above, epidemiology can 
be a powerful tool in indicating the 
carcinogenicity of a substance, or a 
combination of substances. All parties 
addressing the issue recognized this, as 
the discussion above reflects. They 
recommended that OSHA make use of 
suitable positive epidemiologic data for 
regulatory purposes when such evidence 
exists. This final set of regulations 









5038 


Federal Register / Vol. 45, No. 15 / Tuesday. January 22, 1980 / Rules and Regulations 


carries out OSHA’s intention and the 
recommendation of those participants, 
by regulating substances as Category I 
or II potential carcinogens based on 
suitable positive epidemiological data, 
where available. 

The discussion in sections 2 and 3 
below deals with the nature of the 
epidemiologic method and its strength 
and importance in identifying 
carcinogens for regulatory purposes. 
Section 4 points out some of the 
limitations of the epidemiologic method 
and how they can be overcome, at least 
when strong positive associations exist. 
The discussion in Section 5 
demonstrates that it is not possible to 
set rigid criteria for judging positive 
epidemiologic studies, but rather that 
this requires good professional 
judgment. Section 5 also points out that 
positive epidemiologic studies can be 
valid indicators of the carcinogenicity of 
substances even though they do not 
meet all the criteria of an ideal 
epidemiologic study. This is because the 
demonstration of a large enough excess 
risk will more than outweigh the likely 
effects of confounding factors which 
might exist in the study. 

After the discussion of the issues 
concerning positive epidemiology, there 
is an extensive discussion of the issues 
concerning epidemiologic studies which 
result in "non-positive” determinations. 
This discussion will set forth the 
scientific reasons why OSHA believes 
that, as a general matter, only little 
weight, if any, can be placed on such 
studies. 

2. Nature of the Epidemiologic Method 

In the preamble to the proposed 
regulation, epidemiologic studies were 
defined as: 

.comparing cancer risk for selected 

groups of individuals exposed to known 
agents with the risk for a similar population 
that either has not been exposed to the same 
agents or has been exposed but at a 
significantly lower level." (42 FR 54155) 

Epidemiology has been defined in 
standard textbooks introduced into the 
Record as ". . . the study of the 
distribution and determinants of disease 
prevalence in man" (McMahon, 1970, p. 

1, Reference 1 to Hoover Statement), or 
as ". . . the study of disease in relation 
to the characteristics of the groups of 
persons in whom it occurs." (Lilienfeld 
et al., 1967, p. 3; Reference 16 to Bates 
Statement). It focuses not upon any 
single individual but upon groups of 
individuals. 

Basically, evidence of carcinogenicity 
in humans can be derived from two 
types of epidemiological studies, 
namely: (1) descriptive epidemiologic 


studies in which the morbidity or 
mortality due to cancer in human 
populations is found to vary (spatially or 
temporally) with exposures to the agent 
and (2) analytical epidemiologic studies 
(e.g., case-control or cohort studies) in 
which individuals' exposures to the 
agent are found to be associated with an 
increased risk of cancer. A "cohort" 
study is one in which the frequency of 
various types of cancer in a group of 
workers exposed to a substance is 
compared to that in a "control" group 
not so exposed. The exposed and 
control groups are matched, to the 
extent possible, in terms of age, sex and 
other characteristics such as smoking 
history. The control group may consist 
of another group of workers with 
different exposure history or of a sub- 
category of the general population with 
the same age and sex distribution as the 
exposed group. A "case-control" study 
is one in which a group of patients with 
a certain type of cancer is compared to a 
group of controls without cancer but 
otherwise similar to the patients in age, 
sex, smoking history and other 
characteristics. By interviewing patients 
and controls, it is possible to seek 
consistent differences between the 
groups in their exposure to factors 
operating in the past which might have 
contributed to the induction of cancer. 

In the occupational context, 
associations are sought between 
occurrence of cancer and prior 
employment in certain types of jobs. 
Epidemiologic studies, when done 
properly, are the most direct—and, if 
positive, obviously tragic—measure of 
the carcinogenicity of an agent since 
humans themselves were the subjects of 
these studies. 

In contrast to the controlled 
experimental study of animal species, 
epidemiologic studies of necessity rely 
upon the untoward effects of unplanned 
exposures in the past. For that reason, it 
may be difficult, in any one 
epidemiologic study, to account for all 
potentially confounding variables. Thus, 
while a single epidemiologic study may 
strongly suggest a cause-effect 
relationship, the most scientifically 
convincing evidence of causality from 
epidemiologic studies generally is 
derived from more than one 
independent study done under diverse 
circumstances which result in positive 
findings. 

Any epidemiologic study showing or 
not showing a positive association 
between exposure to an agent and an 
increased risk of cancer may be 
weighted to a greater or lesser extent 
insofar as the following criteria are met: 


(1) Definition of Study Population . A 
clear description is made of the 
population from which the study group 
was selected, the method of selecting 
the subjects of the study group, the 
criteria and rationale for inclusion or 
exclusion of study subjects and the 
procedure and rationale by which the 
study subjects were classified according 
to presence or absence and degree of 
exposure. 

(2) Reference Population. A clear 
description is made of the reference or 
standard population against which the 
study group is contrasted and the 
procedure and rationale for selecting 
that reference or standard population. 

(3) Disease Ascertainment and 
Classification. A clear statement is 
made of the specific procedures and 
sources for disease ascertainment 
including the degree of completeness of 
that ascertainment for the study and the 
reference population. The criteria are 
specified for classification of morbid: v 
and mortality (e.g., nosology) and a 
statement is made addressing the 
comparability of study and reference 
population regarding the classificatio: 
scheme. 

(4) Positive or Negative Bias or 
Confounding. As the operation of fact rs 
in the study design or execution may 
lead erroneously to an observed excess 
or deficit of cancer risk among expos d 
individuals, a clear statement is made of 
the magnitude of over- or 
underestimating disease risk in the 
study group. Such factors to be 
considered are selection of healthy 
individuals for work and ethnicity and 
life-style differentials. 

(5) Dose-Response Relationship. A 
dose-response relationship is 
demonstrated, that is an increase in 
cancer morbidity or mortality with an 
increase in degree of exposure. 
Demonstration of such a relationship 
provides strong evidence for 
incriminating the agent under study as a 
causal factor in the etiology of cancer 
causation. However, because of 
difficulty in the quantification of actual 
degree of exposure (dose-rate, 
deposition, retention, excretion), such a 
relationship may not always be 
apparent. For that reason the lack of a 
demonstrated dose-response 
relationship may not negate the 
carcinogenicity of an agent. 

In addition to these criteria, it must be 
recognized that any epidemiologic study 
will have confidence limits around 
estimates of association or relative risks 
(e.g. around Standard Mortality Ratios, 
etc.). As pointed out below, in a study 
reported as non-positive or "negative", 
the upper confidence limit may fall at a 
relative risk considerably above unity 
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and thus the study cannot be regarded 
as decisively negative but only as 
excluding a relative risk that is above 
the upper limit. Finally, a non-positive 
epidemiologic study may be relevant 
only to dose levels within or below the 
range of those observed in the study and 
is pertinent only if sufficient time has 
elasped since First human exposure to 
the agent. Experience with human 
cancers of known etiology suggests that 
the period from first exposure to a 
chemical carcinogen to development of 
clinically observed cancer is usually 
measured in decades and may be in 
excess of 30 years. 

A concise summary of the nature of 
epidemiology and of the principal types 
ol study that are undertaken was 
presented in an exhibit to the Record: 

Epidemiology is concerned with 
identifying patterns of distribution of 
di eases that occur in man. Rates of 
incidence and mortality are reviewed in the 
context of time trends, geography and 
personal characteristics. This descriptive 
profile of a disease serves to guide the pursuit 
of etiologic factors that are likely 
determinants of a specific pattern. 

The epidemiologic methods that are 
concerned with testing causal hypotheses can 
bt classified either as case-control or cohort 
in type. The case-control ('retrospective’, 
case history’) study is most suitable in 
studies of rare diseases, in 'fishing’ for 
ultiple factors of uncertain significance and 
for the initial exploration of a specific 
e'.tologic hypothesis. The cohort 
( Prospective’, 'longitudinal', ‘follow-up’) 
study is advantageous in that it provides a 
direct measure of the incidence or risk of 
developing a disease in individuals with a 
specific characteristic, and is most suitable 
for testing a particular hypothesis, which has 
already been developed from prior 
retrospective (and/or cross-sectional) 
studies. For practical purposes, the various 
caveats about sample size in cohort studies 
guide the epidemiologist to focus on 
hypotheses that involve a relatively common 
exposure (in more than 2 or 3% of individuals 
at risk), a relatively common cancer 
(incidence of l/1000/year) and for discerning 
relative risks (risk ratios) in the exposed that 
are at least twice that of the control group.” 
(Schottenfeld e/ al. 1978, p. 5; Hearing 
Exhibit 219) 

Another definition in a standard 
textbook emphasizes that epidemiology 
has both descriptive and analytic 

aspects: 

Epidemiology is the study of the 
distribution and determinants of disease 
prevalence in man * * * 

* * * Two main areas are indicated in the 
definition. These are the study of the 
distribution of disease (descriptive 
epidemiology) and the search of determinants 
of the noted distribution (analytic 
epidemiology). The first, describing the 
distribution of health states in terms of age, 
aex. race, geography, etc., might be 


considered an extension of the discipline of 
demography to health and disease. The 
second, involving interpretation of the 
distribution in terms of possible causal 
factors, is the special contribution of 
epidemiology. Definitions of epidemiology 
that consider only the descriptive phase do 
not indicate the unique component of the 
discipline”. (Mc\fahon et al, 1970. p. 3) 
(Footnote omitted) 

3. Strength and Importance of 
Epidemiologic Data 

The overwhelming importance of 
epidemiologic data is that they provide 
direct evidence of associations between 
exposure to chemicals and patterns of 
disease in humans. Thus, when a 
relatively clear positive association is 
demonstrated in an adequately 
conducted study, its relevance to the 
prediction of human hazards and risks is 
clear and unmistakable: there is usually 
no room for the lengthy debates that 
inevitably accompany attempts to 
extrapolate from experimental results in 
animals to predict human hazards or 
risks. Dr. Hoover (NCI) discussed the 
strengths of the epidemiologic method at 
some length in his written statement: 

“The strengths of the epidemiologic method 
are twofold. First of all, this method allows 
the direct measurement of the risk of cancer 
due to an exposure in a human population. It 
can thus identify causes of cancer in humans 
that are associated with intermediate or high 
levels of risk. Secondly, there is a much less 
obvious role and strength of the 
epidemiologic method. That is. these kinds of 
studies can allow someone to gain insights 
into the basic mechanisms of a disease 
causation (for cancer the mechanism of 
carcinogenesis).” (Hoover, S. 11) 

Dr. Hoover later described an 
appropriate use of epidemiology as one 
which identifies hazards associated 
with exposure to a risk factor, and 
allows insights into mechanisms of 
these associations such as “latent period 
related to potency” and “susceptibility 
by age-at-exposure” (Hoover, S. 16). In 
his oral testimony, Dr. Hoover (NCI) 
stated that epidemiology is: 

“• * * an extremely important tool in 
identifying occupational exposures and other 
hazards because it studies people in the 
context in which they are exposed. So it 
identifies excess risk that might have been 
missed in studying pure exposures.” (Hoover. 
Tr. 793) 

Dr. Bo Holmberg (Swedish NBOSH) 
made a similar point: 

"Epidemiological studies are the only types 
of studies which, under ideal conditions, can 
give numerical estimates of the excess risk of 
getting cancer in workers' populations. 
Experimental studies with animals can 
presently not give precise information on the 
quantitative risk of human exposure. Thus, it 


is important to carefully analyze populations 
at risk.” (Holmberg. S. 6) 

Several references from the literature 
introduced into the Record support the 
importance of consideration of positive 
epidemiological data. Sir Richard Doll 
stated that, of all the agents known to 
cause cancer in the workplace, most 
were initially discovered by observation 
in humans (Doll, 1977: Annex E to Peto 
statement). Dr. Lorenzo Tomatis (IARC) 
cited the examples of the aromatic 
amines and bis(chloromethyl)ether as 
two chemicals for which the cancer 
hazard in humans was demonstrated 
epidemiologically long before positive 
animal data were generated (Tomatis, 
1977b, Appendix 4 to Tomatis 
statement). 

On the other hand, some witnesses 
looked upon epidemiologic evidence 
primarily as a method for verifying the 
results of animal testing. They cited the 
statement of the Second Task Force for 
Research Planning in Environmental 
Health as follows: 

"Epidemiologic investigation can be of 
value in the development of an understanding 
of chemical carcinogens in two major areas 
which are in urgent need for exploration: (a) 
Many chemicals exist which have an 
important bearing on current lifestyle but 
which, subsequent to their general use, have 
been shown to introduce cancer in laboratory 
animals. DDT is a case in point. In such 
cases, it should be possible, on a world and/ 
or national basis, to define populations that 
have been extensively exposed during 
manufacture and use of specific agents. The 
cancer morbidity or mortality of these 
populations could provide valuable evidence 
for the validity of certain animal test systems 
as predictors for human cancer.” (DHEW, 
1977, pp. 285-288: Reference 25 to Robinson 
Statement) 

One of the more persuasive 
statements on the importance of 
epidemiology came from Dr. Philippe 
Shubik (Eppley Institute, Univ. of 
Nebraska) who stated: 

* * clear epidemiologic data in humans 
does not require a delay of regulatory action 
while a suitable animal species is identified 
and a test conducted. Most agents known to 
be carcinogenic in man have been identified 
in the first instance by case reports and 
epidemiologic studies and have subsequently 
been confirmed in animal studies as 
carcinogens.” (Shubik. S. 12) 

An earlier discussion of the uses of 
epidemiology emphasized its importance 
in application to prevention of disease: 

"The main function of epidemiology is to 
discover groups in the population with high 
rates of disease, and with low, so that causes 
of disease and of freedom from disease can 
be postulated. The most obvious and direct 
examples are the original observations on the 
nutritional deficiencies (scurvy, beriberi, 
pellagra, goiter): the geographical study of 
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cancer (especially of the skin and liver); the 
industrial cancers (bladder, for instance); and 
industrial accidents (of coal-miners or 
railway workers). The biggest promise of this 
method lies in relating diseases to the ways 
of living of different groups, and by doing so 
to unravel causes of disease about which it is 
possible to do something.” 
***** 

’The great advantage of this kind of 
approach to prevention is that it may be 
applicable in the early stages of our 
knowledge of diseases, to disrupt the pattern 
of causation before the intimate nature of 
diseases is understood. Sufficient facts may 
be established for this by epidemiological 
methods alone, or in combination with others. 
The opportunity may thus offer to deal with 
one cause, or with various combinations of 
causes. Moreover, the possibility of two types 
of control may be opened up—environmental 
(as in the fluoridation of water) and personal 
(through alteration of diet and hygiene).” 
(Morris, 1955, p. 399) (emphasis in original) 

In the context of this rulemaking, this 
statement emphasizes how 
epidemiologic studies can lead to 
preventive measures (i.e., reduction in 
exposures), even before the causal 
associations are fully worked out. This 
is another respect in which 
epidemiologic studies offer important 
advantages over experimental animal 
studies. 

Dr. David Wegman (Harvard Univ.) 
made a concise statement of the 
importance of epidemiology in 
elucidating occupational cancer risks: 

"Epidemiology can prove a powerful tool to 
evaluate risk in occupational settings. 
Although it alone has not been responsible 
for many of the discoveries of occupational 
cancer risk, it has proven very useful in 
confirming risk or characterizing its extent. In 
fact, it is a tool which has been underutilized 
in the evaluation of work related cancer risks 
either due to poor applications or to missed 
opportunities.” (Wegman. S. 7) (Footnote 
omitted) 

4. Limitations of the Epidemiologic 
Method 

Dr. Hoover (NCI) discussed some of 
the major weaknesses of the 
epidemiologic method: 

"There are at least five major weaknesses 
to the epidemiologic approach. First of all. as 
you may have inferred from my emphasizing 
that epidemiology was reasonably strong in 
identifying intermediate and high levels of 
risk, it is quite weak at identifying the causes 
of very low levels of risk. Very small 
differences in risk between a group exposed 
to some substance versus that in a group not 
exposed to it could be due to a variety of 
reasons: for example, chance, or other 
differences between the exposed and 
unexposed which we either do not know 
about or cannot adequately control for. 
Because of this, it becomes next to impossible 
to say with any assurity that a very low level 
of risk is caused by a similarly low level 


exposure to some substance. What do I mean 
by low level of risk? I believe I can put this in 
context by noting that the lowest excess 
cancer risk that I know of that is directly 
observable in a group of exposed individuals 
and is generally accepted as being due to that 
exposure and not some other factor, is the 
30% excess risk of childhood leukemia among 
children who were exposed to radiation in- 
utero in the last trimester of pregnancy 
(pelvimetry). Indeed, it has taken us some 20 
years to become reasonably convinced of this 
30% excess risk. 

‘The second weakness of the method, and 
perhaps its most important weakness, is what 
is referred to as latent period or induction- 
incubation period. This is the interval 
between exposure to a cause of a disease and 
the actual manifestation of the disease itself. 
As you are all aware, for cancer causing 
exposures these latent periods are quite 
long—from 5 years to over 50 years. 

"The third weakness of the method is in its 
lack of specificity of exposure. Often, in fact 
usually, we epidemiologists are studying the 
effect of exposure to mixtures of chemicals or 
other agents, rather than pure exposures to a 
single toxic substance. 

“The fourth weakness is the inability to 
control for unknown risk factors for the 
disease in question. In an experiment the 
randomization procedure hopefully 
introduces some control for unknown factors. 
In observational studies, we can control for 
known confounding factors, but obviously 
cannot guarantee control for unknown 
confounders. 

* ‘The last weakness of the approach 
encompasses the practical problems involved 
in doing epidemiology. In order to effectively 
function, an epidemiologist needs to have 
access to appropriate information on large 
groups of people. Sometimes this is possible, 
and sometimes the information just does not 
exist. In addition, there is currently a lack of 
enough competent epidemiologists even to 
evaluate adequately the information that 
does exist.” (Hoover. S. 11-12) 

Many witnesses believed that a major 
problem with retrospective 
epidemiologic studies is the 
identification and quantification of 
exposure of workers to hazardous 
agents. Dr. David Wegman (Harvard 
Univ.) stated: 

"First and foremost is the problem of 
defining exposure. Most of the existing 
epidemiology studies on occupational cancer 
rely on retrospective methods. Industry, 
however, as a rule had not kept much let 
alone adequate environmental data on 
workplace exposures. Many studies therefore 
have had to use duration of employment as a 
measure of exposure rather than any direct 
measure. This problem has led to no end of 
controversy about the interpretation of 
results from these studies and rightly so. 

Even when attempts are made to estimate 
past exposures, the estimates are gross and 
problematic. On the other hand, if one were 
to accept duration of employment with all its 
shortcomings, many companies do not 
maintain records appropriate to such use. 

This gives special meaning to the somewhat 
whimsical definition of an epidemiologist as 


a scientist in search of a denominator. 
Studies of work related cancer too often mu • 
be planned where appropriate records have 
been maintained rather than where exposure 
or use circumstances would indicate the need 
or desirability for evaluation. 

"Even in these instances records are a 
problem. There may be inadequate duration 
of employment to create sufficiently distinct 
groups of duration when duration is an 
indirect measure of dose. There may further 
be inadequate length of time since exposure 
to provide enough time for tumors to present 
themselves.” (Wegman, S. 7) 

Discussing the data on asbestos, on* 
of the best-studied human carcinogens. 
Dr. William Nicholson (Mount Sinai 
School of Medicine) stated: 

"In all of these (studies] we have limited 
dose data. There is scant information on 
exposures to insulation workers. In 1945, 
there was one paper published using 
techniques no longer considered adequate of 
insulation exposures in naval shipyards. 
Other than that, the only data which really 
exists is that obtained in the last eight to ten 
years. So that to obtain a dose-response 
relationship for asbestos, one of the most 
[studied] carcinogens, we are very limited: 
and for many others the limitation is even 
greater. In fact, if one looks at the two dozen 
known human carcinogens, only three or fo»r 
exist that have data that would allow some 
estimate of past exposure.” (Tr. 1708-1709) 

Mr. Richard Waxweiler (NIOSH) 
stated that another problem is that 
records of past exposure are often not 
available: 

"Another problem that makes it extremely 
difficult to do epidemiology in a retrospects 
sense is that there is—just the fact that we 
quite often cannot get the records to look at 
these exposures, to look at who has worked 
in certain areas in the past. There is no 
legislation that I know of today that says vv» 
have to maintain personnel records on people 
exposed for the last 30 or 50 years, given in 
the absence of a recognized hazard.” 

(NIOSH. Tr. 2952) 

Specificity of exposure often cannot 
be determined, as stated by Dr. Bo 
Holmberg (Swedish NBOSH): 

“Epidemiological studies are often difficult 
to make conclusive with respect to specific 
agents, because it is seldom possible to 
isolate a single variable in the study. Humans 
are exposed to many chemical agents in their 
work environment and in the general 
environment. In many cases it is not possible 
to establish a causal relationship between an 
excess frequency of cancer and exposure to a 
single chemical. In those cases one can only 
define a risk group with reference to specific 
technological processes, plants, companies 
or industrial branches." (Holmberg. S. 8) 

In addition, there are the problems 
associated with job mobility as pointed 
out by Dr. Francis J. C. Roe (AIHC): 

"In a rapidly changing situation, workers 
tend to be exposed to a particular chemical 
for no more than a few years before the 
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process or product becomes obsolete or the 
• orker moves to another job. The effects of 
ven a potent carcinogen might therefore be 
a) minimised and (b) overlooked. The effects 
t re apt to be overlooked because, in man. a 
itent period of several years tends to 
separate start of exposure to a carcinogen 
snd any discernible increase in cancer risk. If 
luring the latent period a worker moves on to 
other employment, the association between 
his development of a cancer and his exposure 
to the agent which contributed to its cause 
will be more difficult to discern. 

“The briefer the period of exposure to a 
t arcinogen the longer the latent period is 
likely to be and the more unlikely it is that 
association will be recognized. Modem 
chnology enables large amounts of 
particular chemicals or products to be 
produced by very few people. In these 
circumstances it might be difficult to 
recognise the effects of even a relatively 
potent carcinogen, particularly if the type of 
cancer hazard involved occurs commonly in 
unexposed people. 

During his working life-time a worker in, 
for instance, the chemical or drug industry 
might be exposed simultaneously or 
sequentially to many different suspect 
chemical agents. In these circumstances it 
might be very difficult to recognise the one 
*gent out of the many that was primarily 
sponsible for increasing the risk of his 
"veloping cancer." (Roe. S. 9-10) 

The problem of defining exposure has 
sometimes been dealt with by indirect 
means — the utilization of job titles to 
specify exposure groups. But this also 
results in problems: 

There are many specific problems making 
xupations difficult to study. Many workers 
are unaware of the conditions surrounding 
them or the substances they handle. The 
latter difficulty often results because a 
particular agent is known by a trivial 
chemical or trade name. Many persons 
change occupations from time to time, and 
ir ay forget or lose interest in the experiences 
of former occupations. Further difficulties 
result because many occupational titles have 
nc specific exposure connotation—a single 
thle may refer to occupations involving 
exposure to very different substances; 
equally problematic, a particular exposure 
may be sustained in occupations with 
di ssimilar titles or duties. The value of 
occupational titles as an index of exposure is 
further reduced by their upward social drift, 
particularly on death certificates. These 
difficulties are vexing in case-control studies, 
which are dependent on memory, and in any 
study that uses titles rather than descriptions 
of duties or exposures to categorize 
occupations. Such studies, especially when 
negative, are not persuasive." (Cole and 
Goldman, 1975, p. 169; Exhibit to Squire 
Statement) 

Even after obtaining reasonable 
estimates of exposure, the results of an 
epidemiologic study are not necessarily 
relevant to other exposed populations, 
because of the effects of other, unknown 
risk factors. As Dr. Hoover (NCI) stated: 


**. . . you would have some sort of estimate 
of the bounds of the potential risk, but you 
would also have to realize that that applies 
only to this kind of population exposed over 
that period of time. And if the population you 
were wanting to extrapolate to smoked 
differently, smoked lower tar cigarettes, 
higher nicotine cigarettes, ate a different diet, 
were exposed to a different mix of chemicals 
in the environment, you may indeed get a 
different estimate, that it is extrapolatable to 
people who were exposed in that manner for 
that duration of time at that level." (Hoover, 
Tr. 794) 

It may be noted that this comment 
applies specifically to the quantitative 
extrapolation of risk from one group of 
workers to another group. The existence 
of other risk factors would not ordinarily 
limit the qualitative extrapolation of 
hazards. 

In his written testimony, Dr. Hoover 
(NCI) illustrated the fact that similar 
effects on cancer incidence could also 
be due to different types of exposure: 

"A case in point is bladder cancer, the 
tumor perhaps most closely linked to 
occupational exposures. It has been 
estimated that 20% of the bladder cancers 
that occurred in the Boston metropolitan area 
at one particular point in time could be 
attributed to occupational exposures. The 
same estimate was computed for Leeds, 
England, and New Orleans. Louisiana at 
particular points in time. Before one jumps to 
the conclusion that in general 20% of bladder 
cancer is occupational, it should be realized 
that many of the industrial exposures 
occurring in each of these areas did not occur 
in the others. For example, in the Boston 
metropolitan area, very little of the bladder 
cancer could be attributed to exposures in the 
organic chemical industry which may be 
responsible for the higher percentage of 
occupational induced bladder cancer in 
Salem County, New Jersey (10,21)." (Hoover, 
S. 7) 

Some known risk factors or 
confounding variables which may affect 
the interpretation of an epidemiologic 
study include: 

a. Socioeconomic status: 

"Finally, a problem results because 
occupation is so closely related to social 
class. Indeed, in many studies occupational 
level—not exposure—is used to designate an 
individual's social class. Social class, in turn, 
is a correlate of risk for many cancers, 
including some for which the association is 
quite strong. The possible confounding by 
social class and other characteristics (e.g. 
race) of an employed group should be 
evaluated before it is inferred that a causal 
association exists between the occupational 
exposure and a cancer. For example, soft- 
coal miners were reported [8] at increased 
risk of cancer of the stomach, but when the 
effects of social class were evaluated [9|, the 
association was much reduced." (Cole and 
Goldman. 1975, p. 169; Exhibit to Squire 
Statement) 


Associations between cancer 
incidence and social class were also 
discussed by Dr. Francis J. C. Roe 
(AIHC) (S. 12-13). Mr. Richard Peto 
(Oxford Univ.) also pointed out that 
errors in reporting cancer incidence 
result from inadequate autopsy 
procedure and diagnoses, especially for 
lower class persons (S. 11-14). Dr. 
Johannes Clemmesen (Danish Cancer 
Registry) also referred to social class 
effects (S. 5). 

b. Age at exposure: 

"Another potentially interesting item, since 
it could have profound implications for 
prevention, is the relationship of excess risk 
to age-at-starting exposure. In one study [12], 
all the excess risk of bladder cancer among 
men with occupational exposures was. 
confined to those whose exposure began 
prior to age 25. If this finding were confirmed, 
it would have considerable significance. 
Studies of occupational carcinogenesis are 
needed to determine the relationship of 
excess risk to age at first exposure. At least 
two issues appear involved: First, younger 
persons might be more susceptible to cancer 
induction; and second, only persons who are 
first exposed while young may work long 
enough to sustain carcinogenic exposures. 
(The latter explanation did not apply in the 
bladder cancer study cited.) In either case, 
the implication is that only persons, say. 40 
and over should be placed in the possibly 
carcinogenic work environments. Yet, on the 
basis of existing knowledge, we cannot make 
this recommendation. Several studies [13.14] 
suggested that elderly persons are actually 
more susceptible than the young to cancer 
induction. These relationships should be 
worked out in detail so that their preventive 
implications can be exploited. It may be that 
both the young and the old are susceptible, 
but that the middle-aged are relatively 
resistant to carcinogenesis." (Cole and 
Goldman, 1975, p. 170; Exhibit to Squire 
Statement) 

c. Smoking history: 

Smoking history should generally be 
controlled for in epidemiologic studies 
because of the major influence of 
smoking on cancer rates at several sites. 
Dr. Irving Selikoff (Mount Sinai School 
of Medicine) presented data on the 
effect that smoking has on the incidence 
of lung cancer in asbestos insulation 
workers. From a study population of 
17,800 people, 2,066 men did not smoke 
cigarettes while 9,591 reported that they 
had a history of cigarette smoking: 

“ * * * few lung cancers were seen among 
those with no history of cigarette smoking, 
only eight. On the other hand, among the 
9,500 men with a history of cigarette smoking, 
there were 325 deaths of lung cancer. The 
same was true of esophagus, with a 
significant increase only among those with a 
history of cigarette smoking. 

* * * ♦ * 

"We found that among the 2,066 non- 
cigarette smokers there should have been 1.82 
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deaths, the way the statisticians put it. 1.82 
deaths oflung cancer. There were eight. In 
other words, somewhere around four to five 
times as many. But this is certainly not a 
major public health problem. You had four 
times or five times the number of a very small 
number; and five times nothing is still not 
very much. 

"On the other hand, you had again five 
times the already high risk of cigarette 
smoking, so that instead of 67 deaths 
anticipated, 325 actually occurred, confirming 
not simply the carcinogenicity of asbestos in 
terms of lung cancer among those exposed, 
but also the extraordinary multiple factor 
etiology. 

"Now, what does this mean? Taken with 
other data that Dr. Nicholson has used, it 
suggests that this one carcinogen has been 
responsible for an extraordinary number of 
deaths and may be anticipated to be 
responsible for this in coming years, at least 
for the next thirty to forty years, as a result of 
our past inadequacies." (Selikoff, Tr. 1699. 
1702) 

E. Cuyler Hammond in a chapter of 
Persons at High Risk of Cancer also 
commented on the influence smoking 
has on the interpretation of 
epidemiologic data: 

"The relationship between cigarette 
smoking and cancer may be illustrated by a 
prospective epidemiological study of over 
one million men and women who were 
enrolled between October 1,1959; and March, 
1960, and traced through September 30.1965 
[7.8]. The findings are consistent with dozens 
of other studies conducted by many different 
investigators in many different countries. 
Mortality ratios for cancer were computed by 
dividing the age-standardized death rate of 
cigarette smokers by the age-standardized 
death rate of those who never smoked 
regularly (Table 1). Cigarette smoking 
increases the risk of lung cancer to a greater 
degree than any other cancer site. In 
addition, cigarette smoking (as well as pipe 
and cigar smoking) multiplies the risk of 
cancer of the buccal cavity (lip, mouth, and 
tongue) and pharynx by a factor of about 
three to ten depending upon the type and 
amount of smoking. It is hard to estimate the 
mortality ratio with any precision because 
the rate in nonsmoking men in the United 
States is very low. As shown in several 
studies, heavy drinking of alcoholic 
beverages increases the risk of mouth and 
throat cancer even further in smokers (9). 

"Furthermore, cigarette smoking greatly 
increases the risk of cancers of the larynx 
and esophagus. Again the rarity of these 
cancers in non-smoking American men 
makes it difficult to estimate the exact degree 
of risk in terms of mortality ratios. Smoking 
also multiplies the risk of bladder cancer, 
particularly among men under the age of 65. 
This finding has been confirmed by many 
studies and appears beyond dispute. 

"The increased risk of cancer of the 
pancreas in cigarette smokers is supported by 
histologic evidence. Atypical changes have 
been observed in the nuclei of pancreatic 
duct cells among smokers coming to autopsy, 
with the extent of such changes increasing 
with the amount of smoking |10). The relation 


of smoking to cancer at other sites is less 
definitely established. In several studies, for 
example, deaths ascribed to liver cancer have 
occurred more frequently in cigarette 
smokers than nonsmokers (1). However, in 
many cases, there is considerable doubt as to 
whether the liver was the primary site of 
cancer. The association may be due to lung 
cancer with liver metastases being 
mistakenly reported as primary liver cancer. 
This subject is worth further investigation." 
(Hammond, 1975, p. 182; Exhibit to Squire 
Statement) 

d. Errors in reporting. 

Dr. Douglass Lloyd (Connecticut 
Dep’t. of Health) pointed out the limited 
reliability of death certificates: 

" * * * it depends on how the death 
certificates are filled out. The death 
certificates may list everything from heart 
failure for someone who had an underlying 
neoplastic process which resulted in 
pulmonary obstruction and led to a 
respiratory cardiac failure. I do not think you 
can say that if there is no higher incidence it 
necessarily rules out a carcinogen having an 
effect on the population you are looking at 
compared to the general population." (Lloyd, 
Tr. 8020; see also Peto, Tr. 2543) 

This factor, as well as others, may act 
to bias or distort the data and thus 
result in problems in evaluation. 

e. Problems in identifying weak 
associations . 

A recent review of epidemiologic 
studies relevant to evaluating the risks 
posed by saccharin, conducted by the 
National Academy of Sciences’ 
Committee for a Study on Saccharin and 
Food Safety Policy, provided a synopsis 
of the factors that can complicate the 
interpretation of studies which are 
designed to detect weak associations. 

"Three types of epidemiologic studies are 
reported in this chapter: time-trend studies, 
prospective studies, and retrospective case- 
control studies. All three studies were 
designed to determine whether there is a 
higher probability (or risk) of bladder cancer 
with exposure to saccharin than in its 
absence. The methods and results of these 
studies illustrate the difficulties that are 
encountered with epidemiologic data. 

"First, many of the studies were originally 
conducted for purposes that are unrelated to 
the present goal of determining the 
association, if any, of saccharin use with 
bladder cancer or other health effects. These 
studies rarely have detailed information on 
saccharin consumption because their purpose 
was to investigate other factors associated 
with bladder cancer such as cigarette 
smoking or coffee drinking. 

"Second, investigations of this relationship 
are designed to detect a strong association if 
it exists, but they may include too few study 
subjects to measure a weak one. Since the 
number of persons using saccharin is so 
great, even weak associations are important 
in predicting risks to health. 

"Finally, with the most competent design 
and with adequate numbers of subjects to 


identify weak associations, an investigator 
will often be unable to distinguish the 
expected association from the confounding 
effect of some other factor. Such variables 
can be excluded by appropriate study design 
when the factors are known in advance. 
Since unknown factors cannot be formally 
excluded, it is ultimately a matter of 
judgment whether an association that 
persists after ruling out all known 
confounding factors should be accepted as 
causal. If the persisting association is stroi: 
e.g., a tenfold or greater increase in a disease 
risk, it is difficult to defend the position tha! 
an unsuspected factor may be responsible. 
However, if the persisting association is 
weak, e.g., less then a twofold increase, such 
an unsuspected variable may indeed be 
responsible. Cigarette smoking or hazardous 
occupations may be variables that confound 
low-level associations between saccharin u m* 
and the occurrence of bladder cancer. 
Ultimately, a weak association may be 
demonstrated by intervention studies, clinical 
trials, or prophylactic trials. There have been 
no intervention studies of saccharin. 
Consequently, the interpretation of any 
results must be judgmental at present." 
***** 

‘The relationship between saccharin and 
disease risk has been examined mostly 
through case-control studies of bladder 
cancer (Howe et al.. 1977; Kessler, 1976; 
Kessler and Clark, 1978; Morgan and Jain, 
1974; Simon et al., 1975; Wynder and 
Goldsmith, 1977). The exception is the above 
mentioned study of spontaneous abortion 
(Kline et al.. 1978). In all of these studies, th» 
saccharin exposure information has been 
obtained by questionnaires with known 
shortcomings such as biased response due to 
differential recall and interviewer bias in the 
assessment of exposure." 

"Assuming that saccharin is a carcinoger. 
of low potency in humans and that it 
produces a risk as low as that suggested by 
Howe et al. (1977), the numbers of bladder 
cancer cases studied have been too small 
(Kessler, 1976; Simon et al.. 1975; Wynder and 
Goldsmith, 1977) to demonstrate a 
statistically significant difference. 
Furthermore, the cases were often matched 
with controls but matching was ignored in the 
analysis (Kessler, 1976; Simon et al., 1975; 
Wynder and Goldsmith, 1977). This may 
result in an underestimate of the actual risk 

"Since the respondents' medical status 
could be easily distinguished (or was known 
by the questioner), the possibility of 
interviewer bias exists in all retrospective 
questionnaire studies without an independent 
assessment of exposure. For example, the 
interviewer may have tried to "coax the 
desired response" from the cases with more 
enthusiasm than he or she portrayed to the 
controls. This criticism can be made of any 
study that is built on personal interviews and 
has been mentioned by the FDA/NCI 
Interagency Saccharin Working Group 
(USDHEW, 1977) in a critical review of 
Kessler’s study (Kessler, 1976; Kessler and 
Clark, 1978)." 

***** 

"Synergy should be addressed (Hicks and 
Chowaniec. 1977; USDHEW 1977) when 
considering multiple exposures among 
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saccharin users. Such exposures are likely to 
mclude cigarette smoking, coffee drinking, 
and a history of hazardous occupational 
exposure. 0 

Latent times for malignancy are 
commonly measured in decades, and periods 
of 30 to 40 years may be required for the total 
effect of any carcinogen to become apparent 
in humans. A common problem of all tbe 
studies on humans to date is that the major 
increase in use of saccharin may be too 
recent for its carcinogenic effects, if present, 
to be manifest." fNAS, 1978, pp. 3-80-81, 3- 
89. 3-92, emphases added) 

Other confounding factors discussed 
in this Committee report—selection bias, 
recall bias, coffee consumption, medical 
history, social status and type of water 
supply —are less likely to be significant 
in occupational studies than in the case- 
control studies reviewed by the 
Committee. In any case, such biases and 
, confounding factors are only likely to be 
important when relative risks are 
small —i.e. when the survey shows only 

weak correlation with exposure to a 
substance, or no association at all. The 
important point made by the Committee 
is that these confounding factors and 
biases are unlikely to negate a study 
which shows a strong positive result. 
Thus, there is a crucial difference 
between the interpretation of positive 
tnd negative studies: studies that show 
no association, or only a weak positive 
issociation, need scrupulous review to 
exclude the possibility of confounding 
lectors, whereas studies that show a 
strong positive association can be 
accepted even if the possibility of minor 
biases cannot be excluded. This point 
was also made directly by Dr. Hoover 
f NCI) (S. 11). 

API also presented an informative 
; ummary of problems involved in 
evaluating epidemiologic studies, 
especially in the occupational situation. 

The methodological features of 
epidemiological studies of the workplace and 
cancer are reviewed in Table I. The 
important parameters include the type and 
strength" of exposure, age at initial 

posure, latency or the frequency 
distribution of the interval from first exposure 
to the initial diagnosis of disease, duration of 
exposure, intensity of exposure and its 
variability over the cumulating person-years 
iit risk and the spectrum of morbidity and 
mortality. In addition to the methodological 
issues summarized in Table I, there are other 
interpretive pitfalls in epidemiological 
research that may confound or obscure 
precise inferential reasoning. 

“Confounding refers to the extraneous 
influence of factors, other than the measured 
occupational experience, on the association 
with the risk of cancer. For example, social 
class is closely linked with occupational 
status, and may be more directly associated 
with the risk of developing or dying from 
various types of cancer. Social class factors 
may be linked with personal habits, aspects 


of life style that include patterns of nutrition 
and non-occupational environmental factors, 
and access to and utilization of medical care 
services. The observed increased risk of 
cancer may arise from mixed chemical and 
physical exposures or the interaction of 
occupational and non-occupational factors. 

"The observations emanating from 
epidemiological studies may be suspect 
because of lack of accurate exposure data 
and limited or incomplete follow-up from the 
onset of some remote exposure, even if it was 
of short duration. In the studies that depend 
upon recall, the workers may be unaware of 
the identity of the substances that they have 
handled. Routine records rarely satisfy the 
needs of epidemiological research, but rather 
what may be needed is the development of a 
standardized comprehensive occupational 
health information system with prospective 
monitoring throughout a defined work force. 
)ob titles may not connote a specific 
exposure, or the same title may encompass a 
multitude of possible toxic agents that are 
likely to produce a variety of effects. Each 
individual worker may have moved through a 
number of different jobs even within the 
same manufacturing industry. The task is to 
attempt to group the various jobs into 
homogeneous categories of exposure." 
(Schottenfeld et al., 1978, p. 6; Hearing 
Exhibit 219) 

Table I— Methodological Features of 
Occupational Studies 

| From SchottenfekJ el al. 1970| 


Issue Commentary 

“1. Signal 4 cancer. Suspect an occupational agent when 


cancers of uncommon site or 
histology appear m space-time 
dusters, particularly when some 
cases are diagnosed under age 
60 years (e g mesothelioma, 
pleura and peritoneum (asbestos) 
angiosarcoma, liver (vinyl chlonde 
monomer) adenocarcinoma, nasal 
cavity and paranasal sinuses 
(isopropyl oil, chromium, nickel, 
woodworkers in furniture industry, 
boot and shoe workers) squamous 
carcinoma, scrotum (soot, 
lubricating oils) oat cell carcinoma, 
lung (Bis chloromethyl ether, 
chloromethyl methyl ether) acute 
leukemia including 
erythroleukemia (benzene, rubber 
workers) osteogenic sarcoma 
(radium watch dial painters)). 

"2 Interval since onset 

of exposure .. The latent period between first 

exposure and onset of disease 
may vary between 5-40 years 
The calculation of latency or the 
median interval of time of onset of 
disease, and the approximate 
confidence limits about the 
median, should be corrected for 
the spontaneous incidence of 
cancer, particularly for the more 
common types of cancer and for 
relative risks less than 4.0. 

Factors that may influence latency 
include the type and strength of 
exposure, age at first exposure, 
interaction with mixed or multiple 
chemical exposures (including 
cigarettes) and individual (host) 
factors. The instantaneous risk of 
disease or death may no! be 
constant over time and. therefore. 


issue Commentary 


a life table analysis may be more 
appropriate than cumulating 
person-years of experience, 
irrespective of the time since first 
exposure. 

’“3 Dose-response 

relationship __ Unfortunately crucial retrospective 

dose data are often not available. 
The dose-rate may have varied 
over time, therefore duration of 
exposure may not be equivalent 
among workers unless interval 
exposure levels, duration and age 
are considered concomitantly. 
There are methods to summarize 
linear and nonlinear components 
of the dose-response relationship. 

,4 4. Synergism: .. Is the risk associated wtth a 

particular exposure additive or 
multiplicative (interactive) with 
known causes of the disease? 
Examples of interactions between 
known causes of the same 
disease are few in the 
epidemiologic studies of 
occupational carcinogenesis (e g., 
cigarette smoking m asbestos 
workers or uranium miners). 

Further research is needed on this 
important issue, tor example, with 
respect to cigarette smoking and 
known occupational causes ol 
lung and tower urinary tract 
cancers. Demonstration of 
synergism has important 
implications for industrial hygiene, 
selective screening and 
counseling of individual workers. 

“5. Why not use the 

general population 

as the only control 

group in a cohort 

study? ... Although most cohort studies of 

occupational mortality use the 
general population as a standard 
for deriving the expected number 
of deaths, pre-emptoyment 
selection (“healthy worker" bias) 
affects the comparative 
experience Age-standardtzod 
mortality ratios (SMR) [The 
standardized mortality ratio (SMR) 
has been widely used in 
occupational studies for the 
evaluation of overall and cause- 
specific mortality It is derived 
from the ratio of observed number 
of deaths to those expected 
based upon the age. sex. race, 
geographic area, calendar period, 
cause-specific mortality of a 
standard population. An SMR of 
less than 100 indicates that for 
the aggregate of person-years 
there were fewer deaths than 
expected, while an SMR above 
100 implies the opposite. The 
SMR. which is distinctive from a 
summary estimate of relative risk, 
has been evaluated cnticalty in 
recent years ] in general are 60 to 
90 percent of the standard in the 
working population. The selection 
factors are particularly in evidence 
when reviewing mortality due to 
cardiovascular, chronic respiratory 
and infectious diseases, but less 
stnking for malignant neoplasms 
The effect is higher in the 
employed blacks A suggested 
remedy is to develop reference 
working populations from other 
published cohorts of workers, a 10 
percent sample of social security 
recipients (Longitudinal 
Employer—Employee Data File), 
and/or interna) comparisons within 
the study cohort stratified by 
degree of exposure, age, sex. 
race, geographic area of 
residence and tobacco smoking 
history." (From SchottenlekJ et at. 
1978; Heanng Exhib« 219) 
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Another witness for API, Dr. Peter 
Goldman, (Harvard Univ.) placed strong 
emphasis on the insensitivity of 
epidemiological studies: 

“Our concern increases when we consider 
the insensitivity of our methods for 
identifying an association between a 
chemical exposure and human cancer. 
Generally this association has only been 
made when an increased incidence of a 
tumor of an unusual type was noted or when 
an unusual clustering of a common tumor 
occurred in a particular population. Unless 
specific epidemiological information is 
available for analysis and there is reason to 
suspect a particular result, even a moderate 
increase in a common tumor may escape 
detection. 

“It would also be worrisome to rely 
exclusively on truly prospective 
epidemiological studies because there is 
often a latent period of several years 
between the time of exposure and the 
development of clinical cancer. Thus relying 
on an early warning system based on the 
appearance of a few human cases could 
mean that the signal indicating a need to 
modify exposure could come too late to 
protect a large population already exposed. 

“Detection of human cancers by 
epidemiological surveillance is further 
hampered by the mobility of the American 
work force. Thus even if traditional 
epidemiological methods are applied in an 
improved manner they, considered alone, 
may still not offer satisfactory protection 
against cancer that may be caused by 
occupational exposure." (Goldman, S. 3-4) 

A final limitation of epidemiologic 
studies is that for most chemical 
substances and industrial processes, 
relevant data are lacking simply 
because such studies have not yet been 
conducted. Dr. David Rail (Director, 
NIEHS) commented upon this 
deficiency, citing a review by Tomatis, 
et aJ. (1977): 

“In the first place, [the estimates of the 
fraction of cancers caused by occupational 
factors] are based only upon the known 
examples of occupational carcinogens. As 
other witnesses who are specialists in cancer 
epidemiology have pointed out, definitive 
epidemiological studies are very difficult to 
carrry out (because of the long latent periods 
for development of cancer, among other 
factors). Even in occupational settings only 
the stronger carcinogenic agents are likely to 
be detected. More important, only a limited 
number of occupational exposures have ever 
been investigated for carcinogenic risk. 
Attached as Appendix G to this statement is 
a paper by L. Tomatis et a/., describing the 
program of the International Agency for 
Research on Cancer (IARC) in which 
monographs are prepared and published on 
potential carcinogens. In the first 16 volumes 
of the monographs. 308 substances have been 


evaluated. The chemicals were selected on 
the basis of two criteria: (a) that there was 
evidence of human exposure and (b) that 
there was some evidence of carcinogenicity 
in experimental animals and/or of a human 
risk. Among the 368 substances were 
included 173 industrial chemicals. 5 industrial 
processes, and 2 industrial by-products: 
occupational exposure can be inferred for at 
least 336 substances (90%). Twenty-six 
chemicals or industrial processes were 
identified as associated with an excess 
carcinogenic risk to man (Table II in 
Appendix G) and for a further 221, some 
evidence of carcinogenicity in one or more 
animal species was found. For the majority of 
these 221 chemicals evidence of human 
exposure exists but no evaluation of the 
carcinogenic risk to man was made, either 
because no epidemiological studies or case 
reports were found (205 compounds), or 
because the results were inconclusive (16 
compounds). For the remaining 121 
chemicals, the available studies were 
inadequate to make an evaluation of the 
presence or absence of a carcinogenic effect 
(pp. 9-10 of Appendix G). Thus, of the ,368 
compounds reviewed in the IARC 
monographs, less than 8% had received 
adequate investigation to judge whether or 
not they have carcinogenic effects in humans. 
This is a grossly inadequate basis on which 
to assess the percentage of human cancers 
‘caused’ by occupational exposure.” (Rail, S. 
3-4) 

Dr. Irving Kessler (Johns Hopkins 
Univ.) made a similar point and added 
that studies conducted to date with 
occupational groups have been deficient 
in quality as well as quantity: 

“In fact, there have been relatively few 
controlled epidemiological studies of 
occupational groups. Rather, the large 
majority of human studies have been 
conducted upon hospitalized patients with 
and without a given disease. Only in the last 
few years, with the emergence of interest in 
occupational health hazards, have 
occupational studies been undertaken by 
epidemiologists. With a few exceptions, most 
of these could not, until recently, have been 
classified as well designed and controlled 
epidemiological studies. This is an emerging 
and very important field where methodologic 
approaches are still being developed.” 
(Kessler. S. 9) 

5. Criteria for Evaluating Positive 
Epidemiologic Studies 

A number of participants and exhibits 
discussed criteria or guidelines for the 
establishment of a causative 
relationship between exposure to an 
agent and increased incidence of cancer. 
For example, the International Agency 
for Research on Cancer (IARC) 
presented the following criteria in the 
most recent revision of the preamble to 
its Monograph series: 


“An analytical study that shows a positive 
association between an agent and a cancer 
may be interpreted as implying causality to a 
greater or lesser extent, if the following 
criteria are met: 

(1) There is no identifiable positive bias. 

(By positive bias is meant the operation of 

factors in study design or execution which 
lead erroneously to a more strongly positive 
association between an agent and disease 
than in fact exists. Examples of positive bias 
include, in case-control studies, more nearly 
complete ascertainment of exposure to the 
agent in cases than in controls and. in cohort 
studies, more nearly complete detection of 
cancer in individuals exposed to the agent 
than in individuals not exposed). 

(2) The possibility of positive confounding 
has been considered. 

(By ‘positive confounding’ is meant a 
situation in which the association between an 
agent and a disease is rendered more 
strongly positive than it truly is as a result of 
an association between that agent and 
another agent which either causes or 
prevents the disease. An example of positive 
confounding is the positive association 
between coffee consumption and lung cancer, 
which results from their joint association 
with cigarette smoking). 

(3) The association is unlikely to be due to 
chance alone. 

(4) The association is strong. 

(5) There is a dose-response relationship. 

“In some instances a single epidemiological 

study may be strongly indicative of a cause- 
effect relationship, however, the most 
convincing evidence of causality comes when 
several independent studies done under 
different circumstances result in ‘positive’ 
findings." (IARC, 1978, Vol. 17. p. 18). 

IARC does not usually consider case 
reports or descriptive epidemiologic 
studies to be sufficient in themselves to 
establish a causal association: 

"Evidence of carcinogenicity in humans 
can be derived from three types of study, the 
first two of which usually provide only 
suggestive evidence: (1) reports concerning 
individual cancer patients (case reports), 
including a history of exposure to the 
supposed carcinogenic agent; (2) descriptive 
epidemiological studies in which the 
incidence of cancer in populations is found to 
vary (spatially or temporally) with exposure 
to the agent; and (3) analytical 
epidemiological studies (e.g., case-control or 
cohort studies) in which individual exposure 
to the agent is found to be associated with an 
increased risk of cancer." (Ibid, p. 18) 

Nevertheless. OSHA notes that IARC 
considers that case reports and 
descriptive epidemiologic studies may 
provide at least “suggestive evidence”. 

The NCAB Subcommittee on 
Environmental Carcinogenesis 
summarized the types of evidence that 
suggest a positive association: 
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“Types of evidence suggesting that an 
igent is carcinogenic in humans include: 
neoplastic response directly related to 
.'xposure (both duration and dose); incidence 
,nd mortality differences related to 
occupational exposure; incidence and 
mortality differences between geographic 
regions related to different exposure rather 
than genetic differences and/or altered 
ncidence in migrant populations; time trends 
in incidence or mortality related to either the 
introduction or removal of a specific agent 
from the environment; case-control studies; 
and the results of retrospective-prospective 
and prospective studies of the consequences 
of human exposures. Clinical case reports 
may also provide early warning of a potential 
arcinogen." (NCAB Report. 1977, p. 462; 
Exhibit B to Weinstein Statement) 

The Temporary Committee for the 
Review of Data on Carcinogenicity of 
Cyclamate set the following criteria for 
judging epidemiologic data: 

“The carcinogenicity of cyclamate in 
humans must be established on adequate 
evidence that exposure to it alone, or in 
combination with one or more other 
chemicals, increases the risk of malignant 
neoplasms in humans to levels higher than in 
a comparable cohort not exposed (or exposed 
at a lower dose) to cyclamate. 

“ Some of the acceptable evidence includes: 
response directly related to exposure (both 
duration and dose); incidence and mortality 
differences between countries or other 
geographic areas: altered incidence in 
migrant populations; time trends in incidence 
including lowering incidence when specific 
»gents are removed from the environment); 
and prospective studies of the consequences 
of exposure. The absence of such evidence, 
however, does not establish the safety of 
cyclamate due to the insensitivity inherent in 
population-based epidemiologic studies." 
(Temporary Committee for the Review of 
Data on Carcinogenicity of Cyclamate. 1976, 
p. 3; Appendix 2 to Griesemer Statement) 

From these quotations one can see 
that the crucial point is the 
establishment of the causal link 
between exposure and effect, revealed 
in higher incidence of cancer as 
compared to those not exposed. 

However, none of these expert 
committees specified any rigid criteria 
for the evaluation of evidence. 

Both E.I. DuPont De Nemours and 
Company and AlHC submitted the same 
proposed criteria for evaluation of 
positive epidemiological data: 

"Criteria.” A substance shall be classified 
as a known human carcinogen on the basis of 
valid epidemiological data or other valid 
human data. Such data should be evaluated 
in light of: 

“1. The magnitude of the association 
between exposure and excessive age- 
standardized risk (as measured by relative 


risk analysis or Standard Mortality Rate) and 
the statistical confidence limits. 

"2. The size of a study population and the 
number of cases of cancer. 

"3. The specificity of the type and site of 
cancer. 

"4. Confirmation, or lack of confirmation, 
by other independent studies. 

"5. The suitability of the control group used 
for the confirmation of excessive risk, 
particularly the extent to which exposed and 
control groups are similar in respects other 
than exposure to the suspect agent, e.g., 
ethnic, socio-economic, dietary, exposure to 
other chemicals, use of tobacco. 

"6. Whether there is evidence of a dose- 
response relationship. 

*7. Whether the observed carcinogenic 
effect is likely to be direct or indirect, e.g., 
explicable in terms of a biological mechanism 
which is irrelevant to the occupational 
exposure. 

"6. Whether well-documented individual 
case reports or studies show that the 
substance in question has in fact, or with a 
high degree of probability, caused cancer in 
humans, even though the number of cases is 
too small to apply epidemiologic or statistical 
tests." (AIHC Alternative Proposal, pp. 61-62; 
DuPont Recommended Alternative (Appendix 
A), pp. 45-47) 

Dr. J. V. LeBlanc (Phillips Petroleum) 
proposed the following criteria: 

"Category I human epidemiologic 
evaluations should include as a minimum 
either a single prospective study including 
medical histories, air monitoring data for the 
specific chemical substances in question, 
lifestyle information, such as smoking, 
alcohol consumption, and dietary 
information, or two retrospective evaluations 
with two of the following items different in 
each study: (a) the time interval of exposure, 
(b) the principal investigator, or (c) the plant 
or industrial site evaluated. Retrospective 
studies should include detailed medical 
histories and air monitoring data for the 
specific chemical substance in question. A 
ten year work history is necessary for all 
epidemiologic studies." (LeBlanc. S. 4-5) 

Dr. Robert Snyder cited (S. 14) A. B. 
Hill’s "Rules of Evidence of Cause and 
Effect Relationship" as a guideline for 
evaluating positive epidemiologic data: 

"1. Strength of association. 

"2. Consistency (reproducibility in time and 
space). 

"3. Specificity (uniqueness in quality or 
quantity). 

"4. Temporality (congruous sequence in 
time). 

"5. Biological gradient (proportionality 
between exposure and outcome). 

"6. Plausibility (biological possibility). 

"7. Coherence (biological compatibility). 

"8. Experimental verification (biological 
modeling). 

"9. Analogy (biological extrapolation)." 

(Hill. 1965: for full discussion see Ulienfeld 
el a/., 1967. pp. 91-99) 


Hooker Chemical Co. proposed an 
elaborate scoring system to express in 
numerical form the adequacy of 
epidemiologic studies and the 
applicability of these results. The factors 
to be considered were listed in an 
"Evaluation Checklist": 

"1. Specificity of site. 

"2. Effect direct or indirect. 

"3. Suitability of control group. 

"4. Size of study population. 

"5. Sensitivity of study. 

"6. Potency." (Hooker. S. 35) 

API proposed the following set of 
criteria as part of a "minimum" number 
of steps to be followed in evaluating 
epidemiologic studies: 

"D. Determinations of carcinogenicity 
should be based on appropriate weighting 
and consideration of all pertinent scientific 
studies including negative as well as positive 
studies. Given the present state of 
knowledge, we believe the following steps 
should be considered at a minimum: 

"1. Sound epidemiological studies, whether 
negative or positive should be accorded the 
appropriate weight in identifying confirmed 
human carcinogens. The following criteria 
should be used in evaluating human data on 
carcinogenicity: 

"a. The specificity of the type and site of 
cancer. 

"b. The size of the study population and the 
number of cases of cancer. 

"c. The statistical validity of the exposed 
population size. 

"d. The suitability of the control group used 
for the confirmation of excessive risk, 
particularly the extent to which exposed and 
to which control groups are similar, in 
respects other than exposure to the suspect 
agent—e.g., ethnic, socio-economic, dietary, 
exposure to other chemicals, use of tobacco. 

"e. The magnitude of the association 
between the number of persons exposed and 
the excessive number of cases of cancer 
when compared to a group at standardized 
risk and the statistical confidence limits of 
association. 

"f. Whether well-documented case reports 
or studies show that the substance in 
question has with a high degree of 
probability, caused cancer in humans, even 
though the number of cases is too small to 
apply epidemiologic or statistical tests. 

"g. Confirmation, or lack of confirmation, 
by other independent studies. 

"h. The possible role of host factors such as 
congenital and genetic diseases, immune 
deficiency diseases, acquired diseases and 
multiple primary neoplasms. 

"i. The possible contribution of other 
environmental factors such as tobacco, 
alcohol, radiation, drugs, diet, air and water 
pollution, and viruses and other microbes. 

"j. Whether there is evidence of a dose- 
response relationship. 

"k. Whether the observed carcinogenic 
effect is likely to be direct or indirect—i.e.. 
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explicable in terms of a biological mechanism 
which is irrelevant to exposure to the suspect 
substance.” (API. 1978, pp. A3-A4; Hearing 
Exhibit 77) 

In contrast to this, one of API’s own 
exhibits emphasized strongly that the 
evaluation of positive studies is 
primarily a matter of judgment rather 
than rigid use of specific criteria: 

"The conduct of each epidemiologic study 
requires some judgment about whether an 
association is of causal significance. The 
Surgeon General's report on Smoking and 
Health concludes an introductory discussion 
of judgment and causal inference with the 
following: 

” ‘The causal significance of an association 
is a matter of judgment which goes beyond 
any statement of statistical probability.' 

"The criteria most appropriate for 
evaluating an association are consistency, 
strength, temporal relationship, coherence 
and specificity. The criterion of consistency 
is analogous to experimental replication, but 
may also rest on the demonstration that 
diverse investigative approaches produce 
similar results. The strength of an association 
may be expressed in terms of relative risk 
frisk ratio’, 'odds ratio') and population 
attributable risk fetiologic fraction’). 
Coherence embraces the criterion of biologic 
plausibility, although it should not discourage 
the consideration of unorthodox, innovative 
hypotheses. The temporal criterion requires 
that the presumed cause must always 
precede the observed effect, whereas the 
criterion of specificity implies that there is a 
predictive pattern of effect(s) likely to occur 
with frequency greater than random chance if 
the antecedent event or complex of events 
were of causal significance.” (Schottenfeld et 
al.. 1978, pp. 5-8: Hearing Exhibit 219) 

AIHC proposed lengthy guidelines for 
evaluation and use of occupational 
epidemiologic cancer studies. 

"The following guidelines are intended to 
describe major factors in assessing the 
strengths and limitations of epidemiologic 
studies, the use of which in turn will assure 
maximum and appropriate utilization of valid 
human data. The guidelines are not intended 
as a check list for accepting or rejecting a 
study. All data on human exposure to a 
substance should be considered in attempting 
to reach a judgment on the human health 
risks from occupational exposure. Although 
studies that satisfy all of these guidelines 
should receive greatest attention, studies that 
do not should receive attention 
commensurate with their strengths and 
weaknesses. There is no substitute for the 
evaluation of individual studies by highly 
qualified experts, such as the Data 
Evaluation and Classification Panel 
recommended in the AIHC Alternative.” 
(AIHC Post-hearing Brief, App. D. p. 1; 
Hearing Exhibit 251) 

AIHC proceeded to list and discuss a 
number of features of an epidemiologic 


study which should be taken into 
account: 

"I. Description of Study Features 

A. Population Characteristics 

1. Study Population 

2. Comparison Population 

3. Sampling Procedure and Sample Size 

4. Observation Period 

B. Exposure Characteristics 

1. Occupational Exposure Under Study 

2. Confounding Variables 

C. Health Effect 

D. Procedures 

E. Case Presentations 

II. Analytic Method 

A. Data Presentation 

B. Data Analysis 

III. Evaluation & Results and Their 
Interpretation 

A. Hypothesis Testing 

B. Limitations 

C. Bias 

D. Power" 

(AIHC Post-hearing Brief, pp. Dl-DlO, 
headings only) 

AIHC then gave the following general 
criteria for accepting a positive result: 

"A study is classically considered to be 
‘positive’ (show an effect) when the upper 
confidence limit of the frequency in the 
comparison population falls below the lower 
confidence limit of the frequency in the study 
population and this difference is not 
explained by the study’s limitations, biases, 
or confounding variables.” {ibid,, p. DIO) 

OSHA recognizes that many factors 
complicate the conduct and evaluation 
of epidemiologic studies, and that "false 
positive" results may sometimes be 
obtained in poorly designed or poorly 
conducted studies. However, on review 
of the evidence in the Record. OSHA 
concludes that it would be unjustified 
and inappropriate to adopt any rigid set 
of criteria for the acceptance of positive 
epidemiologic studies. As the above 
discussion indicates, the major 
participants in this proceeding, although 
listing many "criteria” for the evaluation 
of studies, in fact recommended the use 
of expert judgment in interpreting these 
criteria, rather than any rigid sets of 
rules. The factors which are common to 
the above lists of criteria are in fact 
factors of well-known importance in 
epidemiology, which would be taken 
into account by any competent scientist 
or group of experts evaluating a study. 
On the other hand, some of the factors 
included in the above lists could not be 
adopted as required criteria because 
they would result in improper and 
unjustifiable delays in acceptance of 
clearly positive results. For example, 
Phillips Petroleum’s proposed 
requirement for either a 10-year 
prospective study or two 10-year 


retrospective studies would result in 
unreasonable delays in regulation of 
chemicals for which good positive data 
exist. In fact, some of the long lists of 
criteria and factors to be considered in 
evaluating studies that were presented 
in the Record would serve little purpose 
except to delay or prevent the 
acceptance of studies that would meet 
the general standards of informed 
professional epidemiologists. OSHA 
notes in particular that a widely quoted 
textbook gives a much less restrictive 
criterion for acceptance of causative 
relationships: 

"We therefore recognize that a causal 
relationship exists whenever there is 
evidence that possible etiological factors 
form part of the complex of circumstances 
which increases the probability of developin g 
a cancer, and that in its diminution or 
absence the frequency of the cancer is 
diminished (Lilienfeld et al., 1967, p. 87)." 

The key to the reasonable 
interpretation of positive epidemiologic 
studies, as AIHC and others pointed out, 
is thus the exercise of good scientific 
judgment. This concept is inherent in 
OSHA’s use of the word "causes" in its 
definition of "potential occupational 
carcinogen" (see Saffiotti, S. 6-8). Thus 
OSHA intends to apply good scientific 
judgment in the interpretation of 
epidemiologic data. OSHA will consider 
the factors as those enunciated by 
Lilienfeld et al.. IARC and AIHC, rather 
than follow, by rote, any rigid set of 
rules, in the evaluation of the data for 
any given substances. To do otherwise 
would be to reject the arguments of all 
parties that OSHA should exercise 
scientific judgment in the determination 
of whether the data are or are not 
sufficient. OSHA is aware of its 
responsibility to "assure the safety and 
health of American workers", and 
repeats its intention to take regulatory 
action whenever there is reasonable 
evidence that a risk exists: 

"The basis for these criteria initiating a 
Category I classification are predicated upon 
the discussions above and here. First, despite 
the inherent limitations of epidemiological 
studies in humans, where such studies 
indicate positive results, even where there is 
a small cohort of workers. OSHA believes 
that exposure to such a substance gives rise 
to great concern. Thus, the proposed set of 
regulations provides that such evidence in 
humans at least presumptively initiates a 
Category I classification, unless the evidence 
is "only suggestive" in which case the 
evidence initiates the Category II 
classification. It is only where the human 
evidence is "totally inadequate" that OSHA 
will classify the toxic substance as a 
Category III Toxic Substance.” 
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OSHA believes that responsible 
public regulation in matters concerning 
human health requires no less action or 
caution. (42 FR 54170) 

6. Alleged “Non-Positive” Studies and 
Criteria for Their Acceptance 

a. General arguments for the validity of 
“ non-positive " studies. 

Perhaps the most vigorously debated 
issue relating to human studies was 
whether OSHA was correct in proposing 
that “in general”, positive animal data 
should supersede “non-positive” human 
data. Many participants claimed that 
this position was scientifically unsound 
and that in fact, for a number of 
substances, “non-positive” 
epidemiological studies existed and 
should be given greater weight than 
positive animal studies. In addition to 
the general objections quoted above 
from AIHC, Reserve Mining, AISI, and 
Dr. Clemmesen, several parties 
addressed specifically the validity of 
“non-positive” data. For example, Ethyl 
Corporation, citing Dr. Irving Kessler 
(John Hopkins Univ.), argued as follows: 

“In its categorization scheme for 
carcinogens. OSHA proposes to use only 
positive human epidemiological data. 

Although OSHA is correct that a number of 
factors can limit the significance of negative 
human epidemiological studies, none of these 
factors justify [s/c] disregarding such studies 
entirely. As Dr. Kessler notes, the “notion 
that negative findings in epidemiological 
studies are to be ignored as worthless is not 
only unscientific and illogical but 
counterproductive in the search for 
reasonable methods to protect man from 
environmental hazards.” (Kessler. S. 6) "For, 
if substantial and consistant negative 
findings are to be ignored, by what logic then 
should substantial and significant positive 
findings be accepted?" (Ethyl Corp. Post¬ 
hearing Brief, p. 63: Hearing Exhibit 232) 

Dr. Alonzo Lawrence (Koppers) stated 

that: 

“It would appear that OSHA’s principal 
concern in the future will focus on the health 
effects of existing chemicals. In such matters, 
it would appear that human epidemiological 
evidence, particularly negative findings with 
regard to cancer induction, should be 
regarded as valuable information and 
considered more fully in the regulatory 
process. 

“In fact, the requirement for industrial 
hygiene monitoring and medical 
examinations in all existing and proposed 
occupational health standards are de facto 
recognition of the importance of prospective 
epidemiological information in the practice of 
occupational health and regulatory 
activities." (Tr. 7778) 


Dr. Carl Dernahl (Union Carbide) stated: 

“If four or five or ten cancers in 100 
animals can result in a judgment that a 
material is a carcinogen, what justification is 
there for refusing to accept human data 
covering a span of several decades and 
involving several hundred to perhaps a few 
thousand people when data shows no 
carcinogenic relationship?". . . 

"In the last analysis, valid epidemiologic 
observations related to experience of people 
should be given primary evidentiary weight 
in making judgments of potential harm to 
people, rather than complete reliance on rats, 
mice or a strain of bacteria." (Tr. 6597-6598) 

Dr. Philippe Shubik (Eppley Institute, 
Univ. of Nebraska) offered the following 
comments on OSHA’s preamble 
discussion of Human Studies: 

“This section is devoted, with reason, to 
the complexities of the epidemiological 
method. However, it is again too extreme and 
totally rules out the use of negative 
epidemiological intelligence under any 
circumstances. This is counter to common 
sense and to recently expressed scientific 
viewpoints." (Shubik, S. 12) 

Pittsburgh Plate Glass commented as 
follows: 

“Epidemiological evidence has been the 
primary basis for issuance of standards for 
suspect human carcinogens. This should 
remain unchanged.. . . Much valuable 
information can be obtained from properly 
conducted epidemiological studies. If 
epidemiological studies are used to identify 
potential risk or cancer association, then they 
should also form the basis as evidence of 
minimal or no risk of cancer from the actual 
exposures that occurred in workplace 
environment." (PPG, S. 14) 

The Soap and Detergent Association 
also objected to OSHA’s proposal that 
positive animal data should supersede 
“non-positive” data: 

“We believe that the weight to be assigned 
to epidemiological data should be placed in 
proper perspective. Where sufficient 
epidemiological data is available it should be 
given greatest weight in characterizing risk. 
Thus, even where appropriate animal data 
documents potential risk, epidemiological 
data should be given great weight in the 
choice of any regulatory response." (SDA. S. 
6. emphasis in original). 

Drs. Robert Snyder and Anthony 
Triolo (AISI) made the following 
statement: 

“Perhaps the more significant failing of the 
OSHA proposal is the outright refusal to 
recognize that negative results in a human 
epidemiological study should, at least in 
some cases, outweigh a demonstration of 
carcinogenicity in animals. Thus, negative 
human data should outweigh positive (though 
weak or limited) animal results if the 
epidemiological study was carefully 
structured, based on data that is known with 


a high degree of confidence and shows 
results that unambiguously demonstrate the 
absence of cancer induction. Where the 
negative human data is the result of a less 
optimal study, it need not necessarily 
outweigh positive animal data. Admittedly, 
there may be few instances in which 
convincing negative human epidemiological 
results will exist for a substance that has 
produced positive results in animals. 
Nevertheless, the fact remains that human 
data is clearly the most relevant data in 
assessing the cancer risk in humans, and it 
cannot be emphasized too strongly that a 
thorough evaluation of any human 
epidemiological data is an absolute 
requirement regardless of how persuasive the 
animal data appears to be." (Snyder and 
Triolo. S. 14-15, footnote omitted) 

Reserve Mining Co., like other 
participants, argued that the fact that 
epidemiologic studies can give reliable 
positive results means that weight 
should be placed on negative results: 

“The value and validity of human 
epidemiological evidence cannot be as easily 
cast aside as OSHA appears to prefer. 

Indeed, while citing and quoting the views of 
Cole and Goldman (42 FR 54155), OSHA 
overlooks the significance of what these 
authors state: 

"Existing epidemiological methods are 
adequate for demonstrating carcinogenic 
hazards in the work environment even when 
the excess risk is rather small and the 
disease in question is relatively common in 
the general population. However, this 
capacity for recognition depends on the 
actual occurrence of disease and. by itself, 
has [no] preventive or control value. Ideally, 
we should prevent occupational cancers from 
occurring: failing that, we should strive to 
eliminate [a] fatal outcome in cases that do 
occur. Technical and epidemiologic 
approaches are likely to be useful both in the 
area of prevention and mortality reduction." 
(Cole and Goldman, in Fraumeni, Persons at 
High Risk of Cancer. National Cancer 
Institute, 1975, at p. 177, emphasis supplied).” 
(Reserve Mining. S. 14) 

b. Nature and limitations of "non- 
posit i ve ” studies 

The above comments, and others in 
the Record, reflect a fairly widely-held 
opinion that some weight should be 
placed on “non-positive” results of 
epidemiological studies. However, as 
shown in detail below, other witnesses 
argued strongly that “negative” or “non¬ 
positive” results have many 
uncertainties and cannot be given any 
weight. In view of the importance of this 
issue, OSHA has reviewed and 
analyzed the Record carefully and in 
detail in this and the following section 
of the preamble. Initially, OSHA draws 
attention to three major deficiencies in 
the testimony presented in support of 
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the use of negative epidemiologic 
studies. 

1. Very few of the participants made 
any note of or distinction between the 
qualitative and quantitative use and 
interpretations of “negative” or “non¬ 
positive” studies. In principle, it is 
impossible to prove a negative with any 
study of a finite size. An epidemiologic 
study, like any other screening test, is an 
instrument of limited sensitivity. Thus, 
however well a study may be carried 
out, the most that can be concluded 
reliably is that it failed to show an effect 
within the limit of sensitivity imposed 
by the study design. This point was 
concisely expressed in the report of the 
NCAB Subcommittee on Environmental 
Carcinogenesis: 

“Negative epidemiological data may not 
establish the safety of suspect materials. 
Negative data on a given agent obtained from 
extensive epidemiological studies of 
sufficient duration are useful for indicating 
upper limits for the rate at which a specific 
type of exposure to that agent could affect 
the incidence and/or mortality of specific 
human cancer” (NCAB Report. 1977, p. 462). 

However, most of the witnesses who 
quoted this paragraph in support of the 
use of “negative” epidemiologic data 
failed to make this fundamental 
distinction between the qualitative 
identification of a hazard to humans and 
the quantitative assessment of the risk. 
Indeed, after careful review of the 
comments on this issue, OSHA has 
found only a handful of comments which 
specifically proposed the use of 
“negative” epidemiologic data “for 
indicating upper limits for the rate at 
which a specific type of exposure to that 
agent could affect the incidence and/or 
mortality of specific human cancers.” 
These specific proposals, which have a 
substantial conceptual and theoretical 
basis, will be discussed in the next 
section (B.7 below). Here we review the 
less specific arguments that “non¬ 
positive” human studies should offset, 
outweigh or supersede positive results in 
animal tests insofar as the qualitative 
identification of a carcinogen is 
concerned. We note at the outset the 
opinion of the NCAB Subcommittee that 
“Negative epidemiological data may not 
establish the safety of suspect 
materials.” 

2. A second deficiency is that few 
witnesses recognized that reliable 
results showing no risk are inherently 
more difficult to establish than positive 
results in epidemiology. As pointed out 
in Section 4 above, the presence of small 
confounding factors is of little 
consequence when a large excess risk is 
observed, but may be of major 
consequence if the study reveals only a 
small excess risk, or no excess risk at all 


(see the report of the NAS Committee 
for a study of Saccharin and Food 
Safety Policy, quoted above). For 
example, if a ten-fold excess cancer 
frequency is observed, a minor source of 
bias or confounding factor is of much 
less consequence than if the cancer 
frequency is only 1.5 times that in the 
control group. The same comments 
apply to sample size: a large excess risk 
can be identified in a small group of 
workers, whereas many thousands of 
workers must be studied to establish 
that relative risks are less than 2.0. 

3. A third point is that many witnesses 
argued for the use of negative 
epidemiologic data as though they were 
to be considered in isolation. In fact, 
under this regulation, substances will be 
considered for regulation as Category I 
potential carcinogens only when there is 
evidence that is more than suggestive of 
their carcinogenic activity, either in 
animals or in humans. Thus, the issue is 
not whether non-positive epidemiologic 
data should be given weight, but 
whether such data should be given 
sufficient weight to outweigh positive 
evidence . which often may be very 
strong indeed. 

In addition, most of the participants 
failed to recognize the severe limitations 
of “non-positive” epidemiologic data. 
Even the definition of a “negative” 
epidemiologic study proved difficult: 
those who attempted to define a 
“negative” study merely defined it as a 
non-positive study: 

"A negative epidemiologic study would be 
one that fails to find an association between, 
say. the variable under consideration, that is. 
the exposure to a substance, and subsequent 
development of disease or excess mortality 
... Or you could say fails to find the 
association between independent and 
dependent variables, if you want to be more 
generic.” (Morgan, AIHC. Tr. 3673) 

Dr. Mitchell Zavon (NACA) stated: 

”1 would define negative epidemiological 
data simply as a properly done 
epidemiological study which did not come up 
with evidence of associative relationship 
between an exposure to a substance and 
some aberrant physiologic response, whether 
this be development of malignancy or more 
commonly, other effects." (Zavon. Tr. 5416) 

However, this term is not one that is 
usually used in the field, as Dr. Zavon 
pointed out: 

. I would simply say that at the limit of 
our measurements, we were unable to detect 
any effect, and that I would call, if you 
wished, a negative epidemiological study. I 
would not ordinarily use that term. I would 
simply say that the epidemiologic study did 
not indicate any positive correlation." 

(Zavon. Tr. 541*7) 

In addition to the general comments 
quoted in the previous section about the 


insensitivity of epidemiologic studies 
and the difficulty of conducting them in 
an unbiased way, a large number of 
comments were made about the specific 
limitations of “negative” studies. 

Dr. David Rail (Director, NIEHS) and 
Dr. Marvin Schneiderman (NCI) 
introduced the report of the National 
Academy of Sciences’ Safe Drinking 
Water Committee, whose conclusions 
on the value of epidemiologic studies 
relative to that of animal carcinogenicity 
studies were as follows: 

“Studies in laboratory animals must be 
used to predict the safety of environmental 
chemicals. Human epidemiological studies 
cannot be used to predict nor assure safety, 
for several reasons: 

“1. Epidemiology cannot tell what effects a 
material will have until after human 9 have 
been exposed. One must not conduct what 
might be hazardous experiments on man. 

“2. If exposure has been ubiquitous, it ma\ 
be impossible to assess the effects of a 
material, because there is no unexposed 
control group. Statistics of morbidity 
obtained before use of a new material can 
sometimes be useful, but when latent periods 
are variable and times of introduction and 
removal of materials overlap, historical data 
on chronic effects are usually unsatisfactory. 

“3. It is usually difficult to determine doses 
in human exposures. 

“4. Usually, it is hard to identify small 
changes in common effects, which may 
nonetheless be important if the population is 
large. 

"5. Interactions in a "nature-designed” 
experiment usually cannot be controlled." 
(NAS. 1977a, p. 28; Appendix I to Rail 
Statement) 

In the report Cancer Testing 
Technology and Saccharin , the 
Advisory Panel reviewing the negative 
epidemiologic data made the following 
comments: 

". . . negative epidemiological studies are 
far more difficult to interpret. Humans are 
usually exposed to carcinogens in doses far 
smaller than are used in animal experiments. 
The effects are consequently less frequent, 
and the number of people whose experience 
needs to be judged to detect the cancer effect 
is much greater. 

"Lack of certainty as to the validity of the 
data on exposure in case-control studies is a 
further reason for reservations in interpreting 
negative findings. Only a portion of the 
population uses saccharin, and the use of 
statistics from the total population may dilute 
any association that exists among the users— 
perhaps to the point of making it 
unobservable." (OTA. 1977, p. 27, Exhibit C to 
Weinstein Statement) 

In a paper presented to the New York 
Academy of Sciences. Drs. 
Schneiderman, DeCoufle, and Brown of 
NCI presented the following criticisms 
of some so-called “negative” 
occupational epidemiologic studies: 

“However because of limitations in study 
design (including documentation of true 
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exposure), analysis, and interpretation of 
results, we believe these studies do not 
conclusively demonstrate that these 
materials are ‘safe’ even within the particular 
group under study. 

"The deficiencies inherent in these studies 
can be classified broadly into two categories. 
One is the inappropriateness or inadequacy 
of the study group, i.e., 

"1. the exposure was not really present in 
the environment or. if it was, there was no 
uptake by the ‘exposed' persons (e.g., non- 
respirable sized material); 

"2. the exposure was of such short duration 
because of high turnover rates in the industry 
or was at such a low level that, coupled with 
a small study group, demonstration of an 
effect, i.e., a signal above the background 
noise, would be very difficult 
• • * • • 

"The second set of problems is more 
statistical. Specific troubles include; 

"1. Invalid population-at-risk. For example, 
looking only at currently employed workers, 
as in the DuPont study of cancer incidence. 
Cancer incidence and mortality appeared low 
because the study was cross-sectional rather 
than longitudinal, i.e., it was a ‘snapshot’ 
rather than a cumulative observation of a 
fixed population over time. 

"2. Incomplete enumeration of health 
outcomes (e.g.. deaths) in the study group. 

"3. Incorrect cause-of-death classification 
(e.g.. Pinto’s smelter workers, some of whose 
deaths were charged to pneumonia (the 
immediate cause) rather than the lung cancer 
which led to the pneumonia). 

“4. Inappropriate comparison group (e.g., 
comparing one high risk group to another high 
risk group or comparing a low-dose sub¬ 
cohort to the entire cohort in which high 
doses are dominant). 

"5. Starting with a study group whose 
average age at entry to study is very young 
and, when coupled with the length of follow¬ 
up. results in an inadequate number of person 
years at older ages where chronic diseases 
are most prevalent. 

"6. Inadequate number of person-years at 
risk of dying. 

”7. Latency phenomenon not considered 
either in determining the length of the follow¬ 
up period or. if follow-up interval was 
adequate, analysis did not subdivide risk 
estimator by latency intervals (e.g. over 
entire period of observation there may be 
little or no effect observed when all latency 
intervals are combined but when split into 
sub-intervals, an elevated risk ratio may 
appear only after 20 or 30 years since first 
exposure). 

“A general problem that exists for 
epidemiological studies attempting to relate 
exposure to a material (dose) and health 
outcome characterized by a long period of 
clinical latency (effect) is the measure of 
dose. Problems with dose estimation arise in 
several ways. 

"1. Estimation of the levels to which 
individual study group members were 
exposed in the past often involves making 
guesstimates’ about historical conditions. 

One wonders how realistic it is to build dose- 
response curves from the past for determining 
thresholds when currently there are serious 
problems about how to measure levels of 


various contaminants. It is possible to have 
such a wide choice in making dose estimates 
for human populations that contradictory 
conclusions can be reached from independent 
epidemiologic studies for the same 
populations. 

"2. The model of how the disease comes 
about, which we need when relating dose to 
response, especially when the dose is 
changing during the followup period is not 
obvious." (Schneiderman et al., 1978, pp. 19- 
21; Appendix D to Schneiderman Post¬ 
hearing Comments) 

API presented a paper which, while 
claiming that epidemiologic studies may 
identify the “absence of risk”, 
recognized that such studies have 
limitations: 

"Properly designed epidemiological studies 
may serve to identify the absence of risk. The 
validity of any inference about minimal or no 
risk may be determined by the adequacy of 
exposure and follow-up information. The 
ability to detect significant differences in risk 
will depend in part upon a statistically 
adequate sample that will enable the 
determination of differences in risk if they do 
indeed exist. However, a limitation of the 
epidemiologic method may be its insensitivity 
to measure, in retrospect, single or complex 
low-level chemical exposures that give rise to 
small increases in risk. In addition, because 
of the long latency period, the orientation is 
post-hoc and not predictive or applicable to 
those chemicals that are now being 
introduced." (Schottenfeld et al.. 1978, p. 7; 
Hearing Exhibit 219) 

This passage unequivocally claims 
that negative studies “may serve to 
identify the absence of risk.” However, 
other witnesses pointed out that the 
insensitivity of epidemiologic studies 
imposes an upper limit on the magnitude 
of effects that can be detected. As Dr. 
Richard Bates ( NIEHS; FDA) stated: 

"Few epidemiological studies of 
occupational cancer have been of adequate 
sensitivity to detect anything smaller than a 
50% increase in the incidence of cancer over 
that found in the general population. Weakly 
carcinogenic agents, that is those capable of 
inducing cancer only if the most highly 
susceptible individuals at the level to which 
the worker population is exposed, would not 
be detected by most studies." (Bates. S. 7) 

His opinion was shared by many other 
witnesses: 

"Well, I think I referred to the tremendous 
difficulty of obtaining such negative data. 
Firstly, we do not have the population large 
enough to achieve negative data that would 
have a statistical power that would be useful 
in human circumstances. We can only say 
that something is perhaps not producing five 
times as much of this cancer as one might 
expect, and negative data of that order is not 
really adequate to protect workers." 
(Nicholson, Tr. 1756) 

* * * • > « 

"Well, they are insensitive. I do not think— 
it is not worthless to do epidemiological 
studies. I think they are very worthwhile to 


do for a variety of reasons, and I think we 
ought to put more effort into this, but negative 
data in such an insensitive test frankly is not 
worth very much for making a decision, a 
regulatory decision." (Harris. Tr. 2017) 
***** 

",.. human epidemiology studies are very 
limited in sensitivity, that the only thing one 
can hope to detect using that method are very 
potent carcinogens. 

"I mean, that tends to be generally true, is 
that you can only detect high incidence of 
cancer, and that is of course, because of the 
background rate that we all have to deal 
with, the 25 percent incidence already in 
people." (McCann. Tr. 1588) 

* * * • * 

"In the weak carcinogen area you can 
demonstrate perhaps animal positive results 
and probably cannot demonstrate 
comparable human results." (Lawrence. Tr. 
7785) 

Dr. Irving Kessler (Johns Hopkins 
Univ.) agreed that epidemiologic studies 
are insensitive, but did not consider that 
the small risks that could not be 
detected would be of concern: 

"One of the weaknesses of epidemiological 
studies is—human epidemiological studies, 
noted—is that they cannot dectect low level 
risks. I think technically—and I will use that 
word a lot during my presentation— 
technically, that is correct. Epidemiological 
studies of the kind, of the magnitude normally 
done on hundreds or a few thousand patients 
cannot detect increased risks at the level of 
one percent or one-tenth of a percent or a 
hundredth of a percent: however, it is my 
contention that such risks, given the 
enormous variability that exists among 
people anyway, and in the conditions of any 
study done under any circumstances, given 
this enormous built-in variability, what does 
a risk of one percent, a tenth of a percent or a 
hundredth of a percent mean? 

‘To me it means an abstraction; a 
statistical abstraction having no biological 
reality whatsoever." (Kessler, Tr. 6875) 

Further discussion of the problem of 
quantitative estimation of the upper ^ 
limits on risk consistent with the results 
of “non-positive” studies is given in the 
next section. 

Dr. Irving Selikoff (Mount Sinai 
School of Medicine) gave an extremely 
important and informative example of 
the insensitivity of the epidemiologic 
method: 

"I think that Dr. Nicholson’s mention before 
of the asbestos related cancer of the lung in 
non-smoking asbestos workers teaches us a 
great deal. We looked at a fairly good-sized 
group in New York City of the 370 men. These 
were all more than 20 years from onset 
because they were the survivors of the 
original 1943 cohort, and yet. by 1967 we did 
not see a single case of lung cancer among 
the non-smokers. Now, if asbestos did not 
cause mesothelioma and if there were no 
cigarette smoking among us. I would not be 
able to tell you if asbestos is a carcinogen or 
not. It was not until we followed 2000 people 
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for 10 (more) years that we were able to find 
eight cases against 1.82 expected. It took a 
great deal of work to get this basic 
epidemiological data, and if studies are not 
done with that duration and at that size, then 
all you can say is you did not look. And 
unfortunately, we do not often have the 
opportunity of looking. And there are many 
reasons for this but that is another question.” 
(Selikoff. Tr. 1757) 

Another aspect of the insensitivity of 
the epidemiologic method is the long 
latency period between exposure and 
effects; failure to follow-up on study 
groups for sufficiently long time periods 
would lead to a “false negative" result. 
Mr. Richard Peto (Oxford University) 
commented on this point: 

. . if in theory you have observed 50.000 
people for a period of about 40 years, and you 
can distinguish well between those who are 
exposed and those who are not exposed, then 
you can start making statements. And 
particularly the problems arise because 
counts of risks for quite important 
carcinogens may be negligible for even 
decades of continued exposure. It may be 
that 40 years continued exposure is extremely 
dangerous, but that 15 years of continued 
exposure confers what is a negligible risk 
until further time has elapsed.” (Peto. Tr. 

2542) (see also Drinking Water and Health, 
NAS, 1977a. p. 51) 

As Mr. Peto (S. 28-31) and Dr. 

Matthew Meselson (Harvard Univ.) 
pointed out, one cannot expect that the 
high dosed workers would necessarily 
show a reduced latency period: 

“So I believe that there is no basis 
whatever for assuming that the age 
distribution would be changed by the dose. 

So that if you give a little bit of a carcinogen 
and you find that the age distribution is a 
certain one—let’s say that half of the tumors 
are in people 50 and lower and whatever— 
that if you give more of the carcinogen it will 
still be true that half of the induced tumors 
are in people in that age group and lower, 
that age distribution will not change unless, 
of course, you give so much that you begin 
wiping out the oldsters so there are no 
oldsters to contribute to that category. 

“Anyway, that is what we have to assume, 

I believe. I think there is pretty widespread 
agreement that that is what we have to 
assume: that the time dependence follows 
that Weibull equation, and if you assume that 
then the problem with human epidemiologic 
studies of short duration is that they are so 
exceedingly insensitive because of that 
factor." (Meselson. Tr. 1535-1536) 

The long latency period also results in 
difficulties in defining the nature of the 
exposure: 

‘Two more difficulties affect virtually ail 
studies of occupational carcinogenesis. Most 
cancers probably have an “incubation” 
period of 20 years or more. In industrialized 
countries, technologic advances and changing 
needs are such that many industries evolve 
rapidly. As they do. new jobs and exposures 
come into being and others cease to exist. 


Thus, a given study might uncover a 
carcinogenic exposure that has already 
ceased. At the same time, the more recent 
replacement exposure cannot be evaluated 
because the requisite incubation period has 
not elapsed.” (Cole and Goldman 1975; p. 169: 
Exhibit to Squire Statement) 

However, even if these problems with 
latency and duration of exposure are 
resolved, Dr. Umberto Saffiotti (NCI) 
pointed out that due to the uniqueness 
of exposure situations, it would be 
impossible to extrapolate safety for all 
workers exposed to a substance from a 
single negative study: 

“In discussing human studies it is 
important to stress that occupational 
epidemiology seldom provides results of 
sufficient extent and accuracy to guarantee 
adequate negative evidence and to establish 
that the usage of a substance is safe in the 
face of positive experimental findings. 
Interindividual variability, previous or 
concurrent histories of other occupational or 
environmental exposures, special conditions 
of exposures (e.g., during pregnancy) may 
interfere in the extrapolation of such 
apparently negative observations from one 
occupational group to another.”(Saffiotti, S. 

29) 

Dr. Richard Bates (NIEHS; FDA) 
concurred: 

“So the best that we can say with a 
“negative” human epidemiologic study is 
under the conditions of exposure of this 
particular group of people—that is, whatever 
level of exposure they have had for whatever 
period of time they have had—this number of 
people did not have an increase in cancer 
incidence great enough to be statistically 
identified.” (Bates. Tr. 623) 

Another factor which affects the 
sensitivity of an epidemiologic study is 
the size of the study group. According to 
Dr. William Nicholson (Mount Sinai 
School of Medicine): 

“We do not have the population large 
enough to achieve negative data that would 
have a statistical power that would be useful 
in human circumstances. We can only say 
that something is perhaps not producing five 
times as much of this cancer as one might 
expect, and negative data of that order is not 
really adequate to protect workers. I think the 
prudent course is to go with the animal data 
in the absence of what would be substantive 
negative data." (Nicholson Tr. 1756) 

Many negative studies are suspect 
because not all sites of possible cancer 
induction have been analyzed, as Dr. 
John Berg (Colorado Regional Cancer 
Center) demonstrated in his discussion 
on Saccharin: 

“What is fallacious about much of the 
discussion about saccharin is that its safety 
is said to be proven if it can be demonstrated 
that there is no excess risk of bladder cancer. 
Most chemical carcinogens show target organ 
specificity and produce cancer in only one or 
two tissues when fed or injected into a 


particular animal strain. This is because most 
chemicals have to be activated and changed 
to an ultimate carcinogen before they are 
dangerous. Different compounds require 
different sets of enzymes for activation. 

These enzyme sets exist in different tissues. 
Their location in the animal varies from 
species to species ... A study is not 
negative unless all cancer risks are shown to 
be low enough to be acceptable." (Berg. S. 23- 
24). 

The unpredictability of the organ 
specificity of a carcinogen in humans 
was demonstrated by the work of 
Hammond and Selikoff on asbestos 
workers: 

"We also looked at all other sites. Dr. 
Hammond analyzed expected and observed 
rates for ail sites of cancer, indeed, for all 
diseases. We found a significant excess, 
statistically significant, for cancer of the 
larynx, cancer of oral pharynx and cancer of 
the kidney, with roughtly two to three times 
as many as expected. 

“However, even knowing and having 
proven in human circumstances that this 
agent was a human carcinogen, we found 
that this did not hold for a number of other 
sites. In other words, we could not predict 
even based on human experience, that 
something was going to be a carcinogen for 
this or that other tissue. 

“At post-mortem, for example, asbestos 
workers tend to have much asbestos, many 
fibers, in the liver. They get there through the 
bloodstream. Yet, there was no excess of 
liver cancer. We found amexcess of cancer of 
the kidney; we did not find an excess of 
cancer of the bladder, where there were nine 
or ten expected, and only eight observed. 
There was no excess of leukemia and 
lymphoma, there was no excess of cancer of 
the skin, pancreas, et cetera. In other words 
you just simply were unable to predict, not 
merely from animal experiments, but even 
from human information, you could not 
predict entirely in this regard.” (Selikoff, Tr. 
1695-1698) 

Problems like those listed above have 
led some scientists, like Mr. Peto (Peto, 
Tr. 2542) or Dr. Renate Kimbrough 
(CDC) (Tr. 1776-1777) to state that they 
have never encountered a good non¬ 
positive epidemiologic study, in the 
sense that it would demonstrate the 
safety of a substance (See also Drs. 
Upton (Upton, Tr. 318) and Yodaiken 
(Yodaiken. Tr. 2943)). Dr. Kessler (Johns 
Hopkins Univ.) suggested that these 
weaknesses are simply an invitation for 
the conduct of better epidemiologic 
studies (Kessler. Tr. 6877). Although 
better epidemiologic studies are indeed 
needed, the issue before OSHA in this 
proceeding is the protection of workers 
today, not the identification of 
carcinogens by the use of human data 
tomorrow. The evidence quoted above 
indicates that epidemiologic studies can 
only detect effects within the limits of 
sensitivity of the experimental design. 
Most studies have been of insufficient 
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sensitivity to provide convincing 
evidence that carcinogenic risk is 
substantially lower than that indicated 
by presumptive positive evidence 
derived from other sources. At the least, 
“non-positive” studies would have to 
meet extremely strict standards before 
weight could be placed on them in 
opposition to positive evidence in 
humans or experimental animals. 
Because of the possibility that such 
strict standards however may be met 
and the need for scientific flexibility, 
OSHA has provided for consideration of 
such studies in the qualitative 
determination of a hazard, if strict 
threshold standards of proof are met, as 
discussed below. 

c. Criteria for Evaluation of "Non¬ 
positive” Epidemiologic Studies 

Several witnesses were asked to 
suggest criteria for evaluating 
epidemiological evidence, especially so- 
called “non-positive” studies. Many 
witnesses emphasized the primary 
importance of exercising professional 
judgment, especially in the face of 
conflicting animal data. As Dr. Robert 
Olson (St. Louis Univ.) stated: 

“What I am saying is that one has to start 
with animal experimentation, which may be a 
very important red flag about a given 
compound, would indicate its potential for 
carcinogenesis in a given species under given 
conditions and then go from there. But when 
one puts into juxtaposition a lot of negative 
clinical information and a few positive 
animal tests in one species—and that applies 
to saccharin, to TCE, to DDT—then one has a 
problem that requires judgment by experts 
and not rote procedures." (Olson. Tr. 3234) 

In fact, Dr. John Thorpe (API) 
suggested that, rather than establish 
criteria at all, OSHA should rely on the 
judgment of “a competent 
epidemiologist” in conjunction with 
other scientists who would be able to 
determine the quality of any 
epidemiologic data submitted for 
purposes of regulation (Tr. 4582). 

Dr. Robert Morgan (Univ. of Toronto) 
believed that the use of criteria and of 
scientific judgment should be applied 
after calculation of statistical 
significance is made: 

“Let me say that I do not think it is the job 
of the epidemiologist to set an arbitrary figure 
at which you will believe there is an 
association or lack of an association. The job 
of the epidemiologist is to find out what the 
relative risk is. and give you some confidence 
limits. So I say that that kind of decision, then 
is not the epidemiologist’s. 

"A point that has not come out. really, is 
that there is no such thing as proof, and the 
acceptance or rejection of a hypothesis is 
really a subjective phenomenon based as 
much as possible on objective data, and that 
when we do statistical testing to test our 


hypothesis, supposedly, we are setting some 
arbitrary limits. And then we say if it comes 
in one way we will believe it; we may believe 
it if it comes in the other way . . ." 


“One of the criteria you have to build in as 
to whether to include the study in your 
weighting of positive and negative studies, is 
does the study make sense. There are far 
more problems in the design of the study and 
the data collection than there are in the 
statistical tests." 

***** 

". . . you can have some a priori criteria, 
but you will still, I suspect, reach a point 
where you must look at the study very 
carefully, and say what else other than those 
specified in the criteria might have gone on 
here?" (Morgan. Tr. 3678-3680) 

One thing that makes the setting of 
criteria more difficult is that, as Mr. 
Richard Waxweiler (NIOSH) said: 

"There is no one acceptable protocol that I 
know of for epidemiological studies." 
(Waxweiler, Tr. 2880) 

The International Agency for 
Research on Cancer (IARC) proposed 
general guidelines for the evaluation of 
“negative” studies, while recognizing 
that such studies provide severely 
limited information: 

"Analytical epidemiological studies that 
show no association between an agent and a 
cancer (‘negative’ studies) should be 
interpreted according to criteria analogous to 
those listed above: (1) There is no identifiable 
negative bias. (2) The possibility of negative 
confounding has been considered. (3) The 
possible effects of misclassification of 
exposure or outcome have been considered. 

“In addition, it must be recognized that in 
any study there are confidence limits around 
the estimate of association or relative risk. In 
a study regarded as ‘negative’, the upper 
confidence limit may indicate a relative risk 
substantially greater than unity; in that case, 
the study excludes only relative risks that are 
above this upper limit. This usually means 
that a ‘negative’ study must be large to be 
convincing. Confidence in a ’negative’ result 
is increased when several independent 
studies carried out under different 
circumstances are in agreement. 

"Finally, a ‘negative’ study may be 
considered to be relevant only to dose levels 
within or below the range of those observed 
in the study and is pertinent only if sufficient 
time has elapsed since first human exposure 
to the agent. Experience with human cancers 
of known etiology suggests that the period 
from first exposure to a chemical carcinogen 
to development of clinically observed cancer 
is usually measured in decades and may be 
in excess of 30 years." (IARC, 1978, Vol. 17, 
pp. 19) 

As discussed earlier, the NCAB 
Subcommittee on Environmental 
Carcinogenesis similarly specified that 
non-positive studies primarily serve to 
place upper limits on possible risks. The 
Subcommittee did not specify criteria 
for evaluation of such studies, except to 


emphasize that the studies should be 
“extensive” and “of sufficient duration.” 
(NCAB Report. 1977, p. 462). 

General considerations as to the 
development of standards for 
epidemiologic studies brought up the 
point that non-positive studies are more 
difficult to evaluate, and thus more 
stringent criteria should be laid down 
for non-positive than for positive 
studies: 

". . . the advantage of a positive study is 
that you may be able to find an associated 
risk because of a high exposure level. But if 
you have a low exposure level, you may not 
be able to prove that there is not a risk. So 
that your epidemiology can operate positively 
with confidence at an earlier stage or with 
less available criteria, less of the criteria 
being met than would be the case for a 
negative study." (Wegman, Tr. 1682-1683) 

Dr. Robert Hoover (NCI) voiced a 
feeling shared by several other scientists 
that non-positive studies are usually not 
even acceptable: 

"I do not think you can ever apply a set of 
standards that would say a negative 
epidemiologic study or study that shows no 
risk supervenes a study which says that this 
agent is a carcinogen. And I referred to that 
in my testomony. 

It is kind of a general principle of science 
that you cannot prove a negative. You can 
only fail to identify the positive, and usually 
a good, positive study supervenes a negative 
study. 

Put on top of that the problem that 
epidemiology has of not really being able to 
go down to 10 percent excess risk, 5 percent 
excess risk. You can almost never, therefore, 
demonstrate something is not a carcinogen 
using epidemiologic methodology." (Hoover. 
Tr. 792) 

Although there was general agreement 
that specific, rigid criteria could not be 
formulated, many witnesses offered 
suggestions as to factors important in 
the evaluation of non-positive 
epidemiologic studies. 

The main points raised were these: 

(1) The size of population sample 
under study is related to the sensitivity 
of the test, as a large study population is 
necessary to detect evidence of “weak” 
carcinogenicity (Olson. Tr. 3235-3236). 
Sufficient numbers are necessary to set 
fairly narrow confidence limits, which 
depend on what the background cancer 
rate is for the site under study (Berg, Tr. 
1677-1678). Dr. David Rail (Director. 
NIEHS) suggested that a non-positive 
study would be more convincing if it 
were set up with sufficient numbers so 
that a 5 to 10% excess risk could be 
detected (Tr. 454). However, Dr. Robert 
Hoover (NCI) stated that: 

". . . the lowest relative risk that I am 
aware of that is generally accepted by most 
epidemiologists as observable in an exposed 
group and attributable to that exposure is the 
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30 to 40 percent excess risk of childhood 
leukemia in kids who were exposed in utero 
in the last trimester, ... so that is a relative 
risk of 1.3. So a relative risk of 1.04 is 
essentially non-detectable by an 
epidemiological study, at least non- 
detectable and attributable to causality”. 
(Hoover. Tr. 789-790) 

These comments were addressed 
fairly specifically to the quantitative 
problem of calculating upper limits on 
risk. By extension, these arguments 
indicate that only a study of infinite size 
could demonstrate that there is no risk 
whatsover. Indeed, Dr. Hoover pointed 
out that relative risks below 1.04 are not 
in practice detectable. 

It is also essential to include in the 
study population a representative group 
of people, as one cannot extrapolate 
similar risks or lack thereof between 
sexes, races, etc. (Berg, Tr. 1678). And as 
several witnesses have agreed, 
appropriate control groups are 
necessary (similar to the study group in 
basic demographic characteristics and 
other factors such as smoking patterns). 

(2) The characteristics of the study 
group’s exposure to the substance in 
question are important. Dr. John Berg 
(Colorado Regional Cancer Center) said: 

”... you have to have some idea of the 
dose that the people are exposed to if you are 
going to try to attribute the risk to a specific 
compound. 

"Sometimes you may not be able to do this 
and still find it important to show that there 
is a risk in a setting. But in general, the aim 
should be to attribute the risk to something 
specific, and for that you need the dose." 
(Berg, Tr. 1677) 

Dr. David Wegman (Harvard Univ.) 
concurred: 

"One thing that you need to have is 
adequate exposure period. It is not adequate 
to have one year of exposure and Dr. Berg 
refers in his testimony to the difference 
between 30 year's exposure in one individual 
and one year’s exposure in 30 individuals, 
which in our epidemiological way of 
analyzing, comes out to the same number of 
person-years, 30, but is very different in terms 
of what you are likely to find from the two 
studies if they were elaborated into larger 
numbers. 

"So you need an adequate number of years 
of exposure, depending on the level of 
exposure, and I cannot give you a specific 
guideline except to say that is one of the 
criteria that has to be evaluated. And the 
other one is that unless the exposures are 
very high, that you have to have a reasonable 
range of exposure in the study population or 
it will be difficult to distinguish excesses, 
particularly since it is difficult to come up 
with good comparison populations; it is better 
to use—or particularly advantageous to use 
internal controls at different exposure levels, 
as indicated by, for example, Dr. Lloyd's 
study of the coke oven workers where he was 
able to. by reasonably crude distinctions of 


exposure levels, identify differential risks 
associated with exposures. 

"So I think you need adequate exposure 
and a range of exposure within those 
studies". (Wegman, Tr. 1679-1680) 

He pointed out that such data are 
expecially important in evaluating 
negative studies based on retrospective 
data, but are usually not available: 

”... I have yet to see and would be 
surprised to see adequate, historically 
collected exposure data to provide us with 
sufficient evaluation of exposure 
retrospectively; that is, looking back in time 
to exposures that have already occurred, to 
predict that we could come up with, starting 
today on old data, a negative epidemiologic 
study that could rule out an association 
between a given exposure and a risk of 
cancer that is related to that exposure, 
because the exposure data is not there." 
(Wegman. Tr. 1681-1682) 

Dr. Umberto Saffiotti (NCI) stated that 
it is necessary not only to identify the 
exposure groups but also to define the 
conditions of their exposure (Saffiotti, 

Tr. 970). However, this Information is 
rarely available and is often difficult to 
estimate decades after the fact (Berg, Tr. 
1678). Length of employment, although 
often used as an indirect measurement 
of exposure, is rarely satisfactory. The 
only witness who proposed a specific 
minimum exposure requirement was Dr. 
Robert Olson (St. Louis Univ.): 

”1 would say a significant human 
experience is exposure to a chemical over 20 
years, for the purposes of this hearing." 
(Olson. Tr. 3274) 

(3) The length of follow-up of the 
exposed groups was another widely- 
discussed issue. Different minimum 
periods of follow-up have been 
proposed: 

"Negative studies have utility if they are 
adequate studies, and adequate studies. I 
think, requires very strict definition. Cancer, 
as you know, can take up to thirty years to 
develop after exposure, after even a single 
exposure. So as a very first criterion you 
have got to have a study that lasts thirty 
years". (Rail, Tr. 365) 

« t « * * 

"Some of the work that 1 have done with 
Phil Cole again indicates that that means 
around 40 to 50 years. So you are in the 
position of to identify that 30 percent excess 
with some sort of—with the usual statistical 
assumptions of statistical significance and 
ability not to miss an association that is 
really there, you would have to follow close 
to 15,000 exposed people and close to 15,000 
controls or comparison individuals for 50 
years, just to eliminate the influence of 
chance." (Hoover. Tr. 794) 
***** 

”. . . negative epidemiologic data with 
follow-ups of less than 10 or 15 years are not 
very useful." (Albert. Tr. 2382) 


Dr. Irving Selikoff (Mt. Sinai School of 
Medicine), referring to studies with 
asbestos workers, stated: 

"We found, for example, that among those 
less than 15 years from onset of exposure 
there was very little excess cancer, and there 
was not a single case of mesothelioma. It was 
only at 20. 25, 30. 35 years after onset of work 
that the excess became significant. For 
example, at 10 to 14 years from onset there 
was not, as I say, a single mesothelioma. Yet, 
at 30 years from onset, nine percent of all 
deaths were due to mesothelioma. There 
were no cancers of the lung at all in less than 
ten years from onset of their work, yet at 30 
years from onset of their work, one-third of 
all deaths were due to lung cancer. In other 
words, the long latent period is striking and is 
a constraint on all studies of occupational 
cancers among humans. It must be taken into 
account. 

"If you do not have the opportunity of 
assessing the mortality experience 30. 35, 40 
years from onset, well, withhold any 
judgment, because that is when for many 
carcinogens this is found." (Selikoff, Tr. 1697) 

Dr. John Berg (Colorado Regional 
Cancer Center) also agreed that "well 
over 20 years" is necessary: 

"In other words, before a study can be 
accepted as negative, it must provide at least 
20 years of follow-up after exposure (30 years 
is much better) and every individual exposed 
must be followed whether they remain on the 
job, go to other jobs or retire. There must be 
enough people involved that any appreciable 
excess risk would in fact provide statistically 
significant numbers of new cancers. All kinds 
of cancer must be looked for. A 
representative group must be studied. Then a 
negative result will be good evidence that no 
important hazard exists to the exposed 
worker." (Berg, S. 24-25) 

(4) One also has to be alert to bias in 
follow-up, a frequent problem. Dr. Berg 
stated: 

"The thing that you should be able to take 
for granted but unfortunately cannot is that 
you have complete follow-up of the people 
and not the tendency that one sees in 
industry studies very often, to keep track 
only of the people who stay on the job, who 
are healthy, who are stable in their 
employment and stay well, these are the only 
people that one can follow; therefore, this is 
the evidence we have to use. and ignore the 
people who have—particularly those, in some 
cases, who have retired because of poor 
health." (Berg, Tr. 1678) 

Dr. Roy Albert (EPA) concurred, and 
added that bias is often difficult to 
detect. When asked what criteria should 
be used in evaluating non-positive 
studies, he replied: 

"Whether the people that were doing the 
epidemiologic study had a vested interest in 
its being negative ... or positive. The 
situation has come up both ways, and I think 
it is particularly difficult, with all due 
apologies to industry representatives, for a 
federal agency to take epidemiologic studies 
that were done in-house, where it is difficult 
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o know whether objectivity was used in 
selecting the individuals included in the 
tudy. (Albert, Tr. 2381) 

This problem of bias can be 
somewhat overcome by requiring 
corroboration of results (or lack thereof) 
by other studies differing in design or 
sources of data: 

“Comparison of studies differing in design 
may best be handled statistically (see Section 
5). There is a distinct advantage to having the 
same substance examined by different 
methods (e.g. case-control vs. fcohort) because 
unrecognized sources of bias or confounding 
are less likely to operate through both study 
designs than in replications of a single 
design. . . Where data from different 
populations agree, the diversity of source 
tends to strengthen the association and, 
presumably, the willingness to generalize the 
findings to other, untested populations. 

Where findings differ, sources of bias and 
jnfounding must be carefully examined (see 
4.2). If discrepancies cannot be so explained, 
statistical approach (see Section 5) may be 
dicated.” (Morgan, 1978, p. 9; Hearing 
r <hibit 218) (See also Dr. Wegman, S. 9). 

(5) Another problem is how to define 
on adequate comparison group. Studies 
of occupational groups are often 
confounded by the “healthy worker 
effect" —the tendency for persons who 
are actively working to display lower 
frequencies of disease (including cancer) 
than otherwise comparable groups in 
the general population. Hence if cancer 
mortality or incidence in a group of 
workers is compared with the mortality 
or incidence expected in the general 
population, the standard mortality ratio 
(SMR) will usually be less than 100 in 
the absence of any effect of 
occupational factors (other than the 
capacity to work perse ) on cancer 
mortality or incidence. If a SMR of 100 is 
observed, this may be prima facie 
evidence of increased risk. The “healthy 
worker effect" was discussed by Dr. Bo 
Holmberg (Swedish National Board on 
Occupational Safety and Health): 

In some epidemiological studies 
occupationally exposed groups seem to 
survive longer than the general population. 
This so-called “healthy worker effect" 
(McMichael. 1976) is often due to a selection 
of ihe workers’ population. When an 
epidemiological study of occupationally 
exposed people does not reveal an excess 
risk of cancer—or even reveals a healthy 
worker effect—this does not prove a lack of 
effects. Thus epidemiological studies can give 
"false negative” results. Accordingly 
exposure to agents known from experimental 
studies to be carcinogenic should be 
regulated, even if there is no direct evidence 
of an excess risk in exposed workers." 
(Holmberg, S. 10) 

Dr. John Berg (Colorado Regional 
Cancer Center) also described the 
biases introduced in studies which 
ignore the “healthy worker effect": 


“The most common ploy however is the 
"healthy worker” study. In one version of this 
kind of fallacious negative study, only the 
deaths of workers who are on the payroll at 
the time of death are tabulated. Workers who 
retire from illness as well as from age or who 
just quit because the job made them sick are 
ignored since the company (fortunately) has 
no records on these individuals. Given the 
physical demands of most exposure-prone 
occupations, it should not be surprising that 
on-the-job deaths from slowly debilitating 
diseases such as cancers are rare even when 
carcinogenic exposures are intense. 

"The study of Laws et al. (20), cited as 
proving DDT harmless is a more blatant 
example of data misuse. In the plant in 
question there had been 1,098 employees. Of 
these. 35 who were currently employed were 
chosen for study. They had absorbed DDT 
but were healthy. Nothing was done about 
tracing employees who did not or could not 
continue work. No comment is made about 
deaths among the employees. I submit that 
finding a few people who do not seem to be 
affected by a substance is far from proving 
that there is no cancer risk, even if 19 years 
was long enough to see a cancer risk (and 
only a few of the 35 men had exposures that 
long).” (Berg, S. 22-23) 

Thus, at the least, an epidemiologic 
study of workers exposed to a chemical 
should include matching to a control 
group of comparable workers if any 
weight is to be placed on a non-positive 
result. If such a procedure is not 
followed, the “healthy worker effect" 
would invalidate any study which failed 
to show an excess cancer incidence over 
that in the general population. Indeed, 
as Holmberg implied, even a study in 
which the SMR for workers was found 
to be 100 may be prima facie evidence 
of excess risk. 

On reviewing the expert testimony 
cited above, OSHA concludes that it is 
not possible to establish formal criteria 
for the evaluation of “non-positive” 
epidemiological studies, and that none 
have in fact been put forward. As in the 
case of positive studies, proper 
evaluation requires the exercise of good 
scientific judgment, taking into account 
the factors discussed above. However, it 
is possible to specify certain minimum 
levels of statistical validity which a 
study would have to meet before it 
would be considered as providing any 
potentially meaningful evidence of an 
absence of a hazard or risk. These 
levels, which are based upon substantial 
evidence in the Record, are discussed 
below. 

d. Examples of allegedly "non-positive” 
epidemiologic studies for substances 
giving positive results in animals 

The theoretical problems involved in 
establishing convincing “negative" 
results in epidemiologic studies would 
be of less consequence if there were in 


fact a body of such studies which meet 
satisfactory scientific standards. A 
number of witnesses and participants 
suggested that such non-positive studies 
do in fact exist. For example. AIHC 
argued as follows: 

“There are physiological and metabolic 
differences between rodents and man and 
substances which may be carcinogenic to 
animals may not be carcinogenic to man. 
There is evidence in the record that 
epidemiology can identify substances shown 
to be carcinogenic in animal tests which do 
not present a carcinogenic risk to man at the 
levels to which man is exposed. Dr. 
Clemmesen and Dr. McLean referred to 
phenobarbital (Tr. 3553-3556; 4804-4805). 

DDT and saccharin were cited by Dr. Olson 
(Tr. 3226). Dr. Golberg referred to 
dinitrotoluene (Tr. 6511-6513) and DDT and 
aldrin/dieldrin were cited by Dr. Van Raalte 
(Tr. 3556-3558, Ex. 53) and Dr. Astolfi (S. at 3- 
5). Dr. Murray also referred to his extensive 
practical experience with a number of 
substances (S. 4)." (AIHC. Post-hearing Brief, 
p. 127; hearing Exhibit 251) 

A number of other witnesses cited 
DDT and aldrin/dieldrin as 
demonstrated to be non-carcinogenic in 
humans (e.g. Lu, S. 7-8; Kotin. Tr. 8730- 
8731). Dr. Kotin (Johns-Manville) also 
cited hepatachlor/chlordane and 
isoniazid (Kotin, S.9). In addition, he and 
other witnesses cited fibrous glass 
(Kotin, Tr. 4927, 8758-8760). 

Before examining these claims, it is 
important to note that there is a long 
historical record of “false negative” 
epidemiologic studies of chemicals 
which have later been shown to be 
carcinogenic in humans. Schneiderman 
et al., (1978, Appendix D to 
Schneiderman Post-hearing Comments, 
Table 2) summarized some of these 
“false negative” studies. Listed were 
three reportedly negative studies for 
arsenic, one for asbestos, two for 
benzene, one for coke oven emissions, 
one for petroleum refinery emissions, 
and two for vinyl chloride. The 
discussion by Schneiderman et al. of the 
methodological and other reasons for 
the erroneous findings has already been 
quoted above [ibid., p. 19-21). In 
addition, there are other examples of 
false negative results in the Record, of 
which the most notable was that of Dr. 
Irving Selikoff (Mount Sinai School of 
Medicine), who found no excess 
incidence of lung cancer in non-smoking 
asbestos workers for 30 years after 
exposure. This result was cited by 
several witnesses at this hearing as 
evidence that asbestos caused lung 
cancer only in smokers (Weinstein, S. 7). 
However after 5 more years* follow-up 
this result proved to be a false negative 
(Selikoff, Tr. 1757). 

With this warning that non-positive 
results should be evaluated critically 
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and with methodological rigor, OSHA 
has examined the specific claims quoted 
above. 

(1 )DDT 

A number of witnesses who argued 
that DDT had been shown to be non- 
carcinogenic cited evidence which is 
totally unacceptable, even as 
descriptive epidemiology. Several 
witnesses argued that liver cancer 
mortality has beeiudeclining in the 
United States since DDT was first 
introduced (see, e.g., Lu, S. 8, citing 
Deichmann and MacDonald 1977). In 
fact, as discussed above and elaborated 
upon below, there is no obvious reason 
why it should be assumed that DDT 
should act in the liver in humans, rather 
than at other sites such as the lung or 
lymphatic system at which it induces 
excess tumor incidence in mice. In any 
case, trends in liver cancer have not 
been uniform. Liver cancer mortality has 
increased steadily in blacks, especially 
in black males (Cutler and Devesa 1973). 
Liver cancer incidence has increased 
markedly in Connecticut (NAS 1977b, 
Appendix lOd to Epstein Statement). Dr. 
Robert Olson (St. Louis Univ.) simply 
stated: "Despite this widespread 
distribution and human use, these 
compounds have not been shown to 
cause cancer in man" (S. 28). Another 
witness simply inquired informally of 
"medical directors" of "manufacturing 
companies": 

‘‘Well, what I did there was again looked at 
a literature—and that publication really does 
not mean anything, but then speak with the 
medical directors or whatever the title may 
be of large manufacturers of chlorinated 
hydrocarbon pesticides: a. ask the question, 
“Are you following this population?” “Yes.” 
“How long have you been manufacturing the 
material?” “At least two decades.” "Have 
you any evidence of any impact in terms of 
liver cancer?” (Kotin. Tr. 8730-8731) 

OSHA does not believe that it is prudent 
or scientifically justified to place weight 
on "epidemiologic" data of this type. 

The literature on DDT has been 
reviewed most recently by NIOSH 
(1978a) in a publication which included 
all the references cited by witnesses at 
the hearing and many others in addition. 
According to this review: 

“DDT has been shown to be carcinogenic 
in mice in at least 11 experiments, many of 
which involved exposure for up to six 
generations, several dose levels or dosage 
regimens, or several routes of exposure 
(Table 4.3.2)" 

***** 

"DDT is carcinogenic in mice, increasing 
the incidence of tumors primarily in the liver, 
but also in the lungs and lymphatic system in 
some experiments. In one experiment. DDT 
increased the incidence of liver tumors in 
mice exposed for their lifetime to only 2 ppm 
in the diet. Tissue levels of DDT in these mice 


were comparable to or lower than those 
reported in several studies of occupationally 
exposed workers. DDD and DDE are also 
carcinogenic in mice, causing liver and lung 
tumors: DDE is more effective than DDT 
itself. In two experiments with rats, DDT 
induced liver tumors (or “neoplastic 
nodules”) with a low degree of malignancy. 
DDD has also been reported to be 
carcinogenic in rats. Three experiments 
involving exposure to hamsters to DDT have 
given negative results for carcinogenicity. 
DDT also interacts with other carcinogens in 
mice and rats, increasing the incidence of 
tumors in some experiments and decreasing 
it in others." (NIOSH, 1978a, pp. 144,149) 

Epidemiologic studies with DDT are 
complicated by the fact that most 
general population exposure is to the 
metabolite DDE, whereas workers are 
exposed primarily to DDT and to the 
other principal metabolite DDD; this 
complication was ignored by some 
witnesses who argued that "DDT" had 
been shown to be safe. Only one 
medium-term study has been carried out 
with workers exposed to DDT. This 
study (Laws et al. 1967) was conducted 
on 35 men employed for 11-19 years, at 
exposure levels 5-81 times the average 
for the general population (NIOSH 
1978a, pp. 124-125). This study is 
"inadequate for determining whether 
DDT may have carcinogenic or 
teratogenic effects in humans." [ibid., p. 
148; see also criticisms of Berg, S. 22-23). 

"Workers with mean blood residues of 1.0 
ppm (equivalent to a daily intake of about 
18mg of DDT) showed a significantly higher 
frequency of chromatid aberrations than less 
exposed controls.” 

***** 

". . . Seven studies have been reported in 
which levels of DDT and DDE in tissues at 
autopsy have been related to cause of death. 
In three of these studies, residue levels of 
DDT and DDE were significantly higher in 
cancer victims than in persons dying of other 
causes. No such association was found in the 
four other studies. Considered in toto, these 
findings fail to prove or disprove a cause and 
effect relationship.” (NIOSH 1978a. pp. 148, 
141) 

NIOSH thus regarded the 
"epidemiologic" studies as inconclusive 
and made the following 
recommendation: 

“Based on the demonstrated potential of 
DDT for inducing tumors in both rats and 
mice, NIOSH recommends that DDT be 
controlled and handled in the workplace as a 
suspected occupational carcinogen and that 
exposure to DDT be minimized to the greatest 
extent possible.” [ibid: p. ix). 

(2) Aldrin/dieldrin 

Essentially the same situation holds 
for aldrin/dieldrin as for DDT. The 
literature on aldrin/dieldrin has been 
reviewed by NIOSH (1978b). Aldrin/ 
dieldrin has been shown to be 


carcinogenic in mice in 20 experiments, 
increasing the incidence of lung and 
liver tumors at low doses. Experiments 
in rats were regarded by NIOSH as 
"more equivocal": 

“In rats, aldrin/dieldrin appeared to 
increase the incidence of tumors at a variety 
of sites when administered at low dietary 
concentrations (0.1-30 ppm), but consistently 
failed do so when administered at higher 
concentrations (10-150 ppm). The reasons for 
this apparent reversal in dose-response 
relationships are not clear.” (NIOSH, 1978b. 
105-106). 

The only "epidemiologic" study is a 
survey of a group of only 35 workers 
who had worked with insecticides, 
including aldrin and dieldrin, for up to 
19 years; their exposure was quite 
modest, ranging up to about 50 times 
that in the general population. NIOSH 
concluded: 

“Although a few workers who were 
exposed to aldrin/dieldrin for up to 19 years 
have been studied, the available reports are 
inadequate for determining whether aldrin/ 
dieldrin may have carcinogenic, mutagenic < r 
teratogenic effects in humans. . . . 
***** 

”, . . NIOSH recommends that these two 
pesticides be controlled and handled in the 
workplace as suspected occupational 
carcinogens and that exposure be minimize* 
to the greatest extent possible, [ibid: pp. 105 
vi). 

(3) Chlordane/Heptachlor 

Despite the claim that while chlordar 

and heptachlor may cause cancer in test 
animals and does not in humans (Kotin. 
Tr. 8730-8731), OSHA is unaware of any 
adequate epidemiologic study with 
either or both of these pesticides. (See 
NAS 1977b, Exhibit lOd to Epstein 
statement, pp. 20-23). 

(4) PhenobarbitaJ 

Data on phenobarbital were presented 
by Dr. Johannes Clemmesen (Danish 
Cancer Registry) and Dr. A. E. M. 
McLean (AIHC). The data have also 
been reviewed by LARC (1977, vol. 13, 
pp. 157-181; Hearing Exhibit 60). 

Phenobarbital has been shown to be 
carcinogenic in the liver in several 
experiments with mice (Clemmesen S. 
16-18 and refs, therein), and in one 
experiment induced liver tumors 
("neoplastic nodules") in rats (Rossi et 
al., 1977). It interacts with other 
carcinogens in the liver of rats, 
enhancing their effects in some 
circumstances and decreasing them in 
others (Clemmesen, S. 14-16 and refs, 
therein). 

Dr. Clemmesen presented the results 
of his own large-scale study of 8078 
epilepsy patients who had been treated 
with anticonvulsant drugs (originally 
phenobarbital, but subsequently 
phenytoin) between 1933 and 1962. 
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followed up to 1972 (Clemmesen, S. 18- 
20; Clemmesen and Hjalgrim-Jensen. 
1977). Three thousand three hundred 
and forty eight patients were followed 
for more than 20 years after admission, 
2,056 for more than 25 years, and 1,086 
for more than 30 years. Excluding brain 
tumors, which are associated with 
epilepsy, the only striking result was a 
highly significant increase in liver 
cancer (11 observed versus 2.75 
expected). Clemmesen attributed this to 
treatment with Thorotrast, which was 
verified in 8 of the 11 cases. 

Dr. McLean presented the following 
summary of an unpublished study of 
epileptics: 

"Phenobarbital and Liver Tumors. 
Unpublished results of a study on people with 
epilepsy, S. White and A. McLean, 1978. 
Mortality in 2,000 patients with sever(e) 
epilepsy. Chalfont Centre. 1951-1974. 



No. 

Observed 

Expected 

Primary Liver Cancer. 

.— 0 

0.5 

Deaths from Epilepsy.. 

. 185 

2.2 

Accidental Deaths. 

54 

12.5 




“Most patients were treated with 
phenobarbital, but these very severe cases 
were not adequately controlled by the drug, 
so that a high mortality resulted in spite of 
treatment. Without treatment mortality would 
undoubtedly have been much higher. 

“The background level of liver cancer is 
about 0.5 to one case in 100,000 (age 
standardized mortality). If the risk were 
increased by a factor of five to one in 20,000 
we might still not detect any cases in about 
Vs of our surveys. But this risk is clearly 
negligible in contrast to the other risks.” 
(McLean. S. 16-17) 

There are several problems involved 
in accepting these studies as evidence 
for non-carcinogenicity of 
phenobarbital: 

(i) McLean did not give details of the 
age, duration of treatment, or duration of 
follow-up of his patients, so its 
sensitivity cannot be evaluated. As he 
himself pointed out, it could have 
missed the 4-fold increase in liver 
cancer reported by Clemmesen and 
Hjalgrim-Jensen, even if the patients had 
been observed as long. 

(ii) Although Clemmesen’s study is a 
model of its kind, epileptic patients (who 
were partially institutionalized and 
suffer excess mortality from other 
causes) are not wholly satisfactory as a 
study group. Clemmesen observed a 
substantial increase in respiratory 
cancer (37 observed vs. 20 expected), 
which should have been examined 
against smoking habits in an 
institutionalized population. 

(iii) Clemmesen's explaining away of 
the positive finding of increased liver 
cancer, exactly the site expected on the 


basis of animal experimentation, 
appears to be post hoc rationalization, 
whether warranted or not. It was 
criticized as follows: 

"Clemmesen did further follow up on these 
epileptics and found continued excess of 
respiratory cancers, still a surprise, but not 
related to the duration of treatment at 
Filadelfia, thus perhaps not drug related, but 
only showing the inappropriateness of the 
measures of "expected” number of cases and 
an excess of liver cancers, this time 
statistically significant, and related to 
duration of treatment (observed as a % of 
"expected”: (less than) 10 yrs. treatment: 
153%; (equal to or greater than) 10 yrs: 476%). 

"Clemmesen looked at these people still 
further, and has found that 8 of the 11 
patients with liver cancer received 
Thorotrast, a material that has been 
associated with liver cancer. To him this is a 
satisfactory explanation of the dose-response 
and the statistical significance and he now, 
neglecting his earlier cautions, asserts that 
phenobarbitone has proven to be a non¬ 
carcinogen in man. I would like to see a 
consideration of the interaction of 
phenobarbitone and Thorotrast which this 
result strongly suggests, a study of thorotrast 
use in the remainder of the patients, an 
expectation of liver cancer based on earlier 
thorotrast experience, and a review of that 
earlier experience with respect to the use of 
other interacting drugs (people who were 
administered Thorotrast usually had rather 
serious illnesses and it is most reasonable to 
assume they received other drugs). I find far 
more unanswered than answered questions 
in these data. 

‘To me, converting a statistically 
significant dose-response effect into proof of 
no effect is a feat in intellectual gymnastics 
that I must admire, even though I find it hard 
to accept.” (Schneiderman, S. 24) 

(iv) Clemmesen's study, if accepted as 
a negative study of phenobarbital, 
would also probably be accepted as a 
negative study of phenytoin, which was 
given to the patients for at least 20 
years. Phenytoin, however, is accepted 
as a human carcinogen on the basis of 
other studies (Anthony, 1970; Charlton 
and Lunsford, 1971; Li et ah, 1975; 
Tomatis, et al 1978). 

(v) Subsequent to the hearings, 
another study with phenobarbital has 
been published which gave positive 
results for carcinogenicity (Gold et al., 
1978). 

Thus Clemmesen’s study, despite its 
relatively large sample size and 35-year 
follow-up, may prove to be a classical 
"false negative". 

(5) W-Dichlorobenzidine. 

AIHC (Alternative Proposal, p. 40) 
cited two studies for the proposition that 
3,3'-dichlorobenzidine (DCB) is non- * 
carcinogenic in humans. MacIntyre 
(1975) surveyed 225 workers thought to 
have been exposed to DCB in a British 
plant. Only 12 workers had worked with 
DCB for more than 15 years, and only 4 


for more than 20 years. Only 36 workers 
had been observed for more than 15 
years after first exposure, and only 16 
for more than 20 years. No case of 
bladder cancer was observed. The 
author commented: 

"It is obvious that the majority have been 
exposed for less than 16 years which means 
the latent period may not have been reached 
for all employees . . . Again the majority 
were exposed within the last 20 years and so 
there is still time for tumors to appear.” 
(MacIntyre. 1975, p. 24) 

Gerarde and Gerarde (1974) surveyed 
207 workers presumed to have been 
exposed to DCB in a U.S. plant. Only 42 
workers had worked with DCB for more 
than 15 years and only 22 for more than 
20 years. One hundred one workers 
were followed up for periods between 20 
and 31 years. Twenty-six workers were 
lost from the study. Seventeen 
neoplasms had been reported in the 
group, but no cases of bladder cancer. 

Dr. Robert W. Morgan (Univ. of 
Toronto) stated that: 

"I would feel reasonably confident that the 
negative epidemiological studies of this 
material makes it unlikely that the substance 
is a human carcinogen." (Morgan. S. 1) 

However, he cited an estimate by the 
statistician who worked on the Gerarde 
study that there was one chance in ten 
of missing a relative risk of 3 
[presumably for bladder cancer). In 
view of the limited periods of exposure 
and follow-up, OSHA does not regard 
this as even weak evidence for lack of 
risk, and it certainly would not outweigh 
the positive evidence in rats and mice. 
On the question of the possible 
magnitude of the risk, Gerarde and 
Gerarde stated: 

"It is apparent that if DCB is a human 
bladder carcinogen, it is much less potent 
than [benzidine) or beta-naphthylamine.” 
(Gerarde and Gerarde. 1974, p. 332) 

The basis for this statement is 
unclear, because no data were 
presented on the concentrations of DCB 
to which the employees were exposed 
(pp. 323-324). Dr. Richard Wilson 
(Harvard Univ.) attempted to calculate 
an upper limit for the "potency" of DCB 
and concluded that the data were 
consistent with a risk as high as one- 
tenth that associated with equal 
exposure to benzidine (Hearing Exhibit 
51, Table 1). Thus the fact that excess 
cancer incidence has not yet been 
observed in workers exposed to DCB is 
more likely due to the short periods that 
have elapsed since exposure, or to the 
low levels of exposure, rather than to 
any intrinsic lack of activity or low 
"potency". 

(6) Isoniazid. 
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Isoniazid (1NH) has been the principal 
drug used in the treatment of 
tuberculosis since the early 1950’s. It is 
carcinogenic in mice and positive in 
short-term tests (Goldman et al., 1977). 
Several studies of treated patients have 
been cited in the record for the 
proposition that it is nevertheless not 
carcinogenic in humans (Kotin, S. 9; 
Grasso, S. 9). 

Hammond et al. (1967) studied 311 
patients followed for up to 15 years after 
initial isoniazid therapy. There was a 
small excess of cancer in males (9 cases 
observed versus 4 expected), which the 
authors did not regard as significant. 
Glassroth et al. (1977a) reported on 
25,323 patients treated with isoniazid in 
2 controlled prophylactic trials, and 
followed up for periods of up to 14 
years. The authors pointed out the 
limitations of such a short follow-up 
period: 

“According to these findings, if INH is 
conducive to specific types of cancer, the 
period of observation of the 2 prophylaxis 
populations is long enough to detect a trend 
for some types of cancer, but may be 
completely inadequate for others.” (Glassroth 
et al., 1977a. p. 1072) 

No significant excess of cancer deaths 
was found for any site [ibid., p. 1071). 
However, there was an unexplained 
difference between patients in 
‘'intensive care wards” and “normal 
wards”, with a marked excess of cancer 
deaths in isoniazid-treated patients 
among the former (Goldman et al., 1977). 
Campbell and Guilfoyle (1970) found no 
excess of lung cancer deaths in a 
retrospective study of 3,064 Australian 
veterans surveyed 8-13 years after 
treatment with isoniazid. Miller et al. 
(1978) conducted a case-control study of 
265 cases of bladder cancer and found 
an association with prior isoniazid 
treatment in females. Although the 
relative risk (3.0) was the highest 
observed for any risk factor considered 
in the study, it was not statistically 
significant because of the small number 
of cases treated with isoniazid. 

Glassroth et al. (1977b) conducted a 
case-control study of 142 cases of 
bladder cancer and 48 cases of renal 
cancer: none of the cases and only 2 
controls had been treated with 
isoniazid. Stott et al. (1976) studied 2,696 
patients treated with isoniazid and 
followed up for 16-23 years. There was 
no clear association between prior 
isoniazid treatment and deaths from 
neoplasms of the lung or other sites. 
However, the study was complicated by 
an unexplained change in the incidence 
of neoplasms during the study. Both 
patients treated with isoniazid and 
those otherwise treated after 1953 had 


excess risks (in the range 1.4-1.8 times 
those expected in the general 
population). Since the mean period of 
follow-up was only 19 years, the authors 
regarded their findings as provisional 
(Stott et al.. 1976, p. 12). 

Although these six studies were 
extensive and well-conducted, their 
limitation, with one exception, to follow¬ 
up periods of 8-15 years makes them of 
very limited value as evidence for non¬ 
carcinogenicity of isoniazid (see 
quotations above; Goldman et al. (1977, 
pp. 470, 472); Kotin and Chase, Tr. 8730). 
Even if the short follow-up periods are 
discounted, there are some suggestive 
positive findings in at least two of the 
studies. Moreover, with the exception of 
the study by Glassroth et al. (1977b). all 
the studies were conducted on treated 
tuberculosis patients, and are likely to 
have been complicated by interactions 
between tuberculosis, lung cancer, and 
smoking habits (Stott et al., 1976). 

(7) 2,4-Dinitrotoluene. 

OSHA is not aware of any 

epidemiologic studies conducted with 
2,4-dinitrotoluene (see Goldberg, Tr. 
6513-6514). 

(8) Fibrous glass. 

Studies relevant to assessing potential 
risks associated with exposure to 
fibrous glass have been reviewed by 
NIOSH (1977a). Fibrous glass induces 
tumors (sarcomas and mesotheliomas) 
in animals exposed via intrapleural or 
intraperitoneal implantations. The 
effects are much greater for long, thin 
fibers (less than 0.25 fim in diameter and 
longer than 8 um in length) (Stanton et 
al.. 1978). Unlike asbestos, glass fibers 
have not been shown to be translocated 
to the pleura or peritoneum after 
inhalation. Fibrous glass is less effective 
in inducing tumors in animals than 
asbestos. 

“Much of the concern about fibrous glass 
results from certain similarities with 
asbestos. Both are fibrous materials of 
varying lengths and diameters. The diameters 
of glass fibers are generally larger than those 
of asbestos fibers. Asbestos fibers and fibrils 
are most often less than 1 p.m in diameter. 
The asbestos fibers tend to fracture 
longitudinally to form fibrils less than 0.5 
in diameter. Fibrous glass was found to clear 
more rapidly than anthophyllite asbestos in a 
comparative study of single inhalation 
exposures (59). Similarities in fibrogenic 
response between fibrous glass and asbestos 
have been observed from intratracheal 
studies in rats but the response was 
quantitatively less with fibrous glass [64]. 
Both fibrous glass and asbestos acted quite 
similarly in the various lesser incidence of 
tumors.” (NIOSH. 1977a, p. 93) 

Two studies of workers exposed to 
fibrous glass have involved sufficiently 
long follow-up to merit review. Enterline 
and Henderson (1975) studied 416 


workers who had retired after 
unspecified periods of work with fibrous 
glass. Workers who had died before age 
65 were not considered. Among workers 
who retired, there was a non-significant 
increase in “non-malignant diseases of 
the respiratory system”. Bayliss et al. 
(1976) conducted a retrospective cohort 
analysis of 1448 workers with 5 or more 
years’ exposure to fibrous glass and 
follow-up for 23-32 years after initial 
employment. There was a significant 
excess of deaths due to “nonmalignant 
respiratory diseases” (19 observed vs. 
10.04 expected). The workers were 
apparently exposed to very low airborne 
concentrations of glass (0.08 fibers/ml). 
The median diameter of the fibers was 
1.8 p,g and the median length 28 fim. A 
subgroup of workers thought to have 
been exposed for limited periods to 
smaller fibers (1-3 /im diameter) shower 
a marginally significant excess 
frequency of deaths from “malignant 
and nonmalignant respiratory disease”. 
[This conclusion has been disputed: see 
comments of Kotin and Chase (Johns- 
Manville), Hearing Exhibit 181]. Neither 
the study of Enterline and Henderson 
(1975) nor that of Bayliss et al., was 
controlled for smoking. 

NIOSH concluded: 

“On the basis of the information available 
for evaluation, fibrous glass is not at this time 
considered to present a carcinogenic hazard 
in the workplace.” (NIOSH, 1977a, pp. 92-93) 

However, this conclusion would apply 
at best to the larger fibers to which most 
workers were exposed in the past. 
Strong positive results in animals have 
been obtained only with smaller fibers 
(Stanton et al.. 1978), and indeed it is 
questionable whether the large fibers 
are carcinogenic in animals at all. 
Bayliss et al., pointed out: 

“However, because commercial production 
of small-diameter (less than 1 fim) fibers only 
began in the 1960s, no facility has been in 
operation sufficiently long to permit 
evaluation of the manifestation of any 
potential pathogenic lung effects, including 
carcinogenicity, that result from inhalation 
and exposure to small-diameter glass fibers 
(Bayliss et al., 1976, p. 330) 

In view of the low exposure levels and 
the marginal positive finding by Bayliss 
et al. (1976) the available studies are not 
strong “non-positive” evidence, even for 
the large diameter fibers. There is also a 
question of the appropriateness of the 
route of exposure, since positive animal 
results have been obtained only by 
intrapleural or intraperitoneal 
implantation, and it is not clear whether 
inhaled fibers are translocated 
systemically to these tissues. These 
points should be explored more fully in 
a rule-making proceeding on fibrous 
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glass or subcategories thereof. For the 
purposes of this generic rule-making, the 
available studies do not constitute 
persuasive evidence that the animal 
studies are not relevant to the prediction 
of human hazard for the specific types of 
fiber tested: the epidemiological studies 
are not directly relevant and in any case 
are not conclusively negative. Thus the 
data on fibrous glass do not provide a 
good example of a case in which a “non- 
positive” epidemiological study should 
outweigh positive animal data. Indeed, 
substantial evidence in the Record 
supports the proposition that such a 
study should be outweighed by positive 
animal data. 

(9) Saccharin . 

Dr. Robert Olson (St. Louis Univ.) 
cited 8 published epidemiologic studies 
and a review by Wynder and 
Weisburger (1977) for the proposition 

that: 

. . there is no reliable evidence of any 
increase in any tumors in those groups using 
sweeteners extensively as compared to non¬ 
users." (Olson, S. 27) 

These and other epidemiologic studies 
have been reviewed in detail by a 
Committee of the National Academy of 
Sciences established specifically to 
review the data on saccharin. This 
committee found “many deficiencies” in 
the studies cited by Dr. Olson, and 
discussed in detail two less deficient 
studies published subsequently: 

"The committee reviewed the 
epidemiologic studies of the relationship 
between saccharin and bladder cancer and 
between saccharin and spontaneous 
abortion. With one exception, findings 
indicated the absence of a health hazard for 
either sex. However, there were many 
deficiencies in the methods of the studies that 
showed no association. 

(1) Time-trend studies by Armstrong and 
Doll in 1974 and by Burbank and Fraumeni in 
1970 provide no evidence that saccharin use 
is necessarily associated with cancer. This 
method may be too insensitive to separate 
!he effects of saccharin from known bladder 
cancer risk factors, such as cigarette smoking, 
that have been changing over time. 

(2) Studies on diabetics, by Armstrong et 
al. in 1976, by Armstong and Doll in 1975, and 
by Kessler in 1970, do not show a positive 
association between saccharin use and 
bladder cancer, but these studies suffer from 
a number of limitations that hinder 
assessment of the risk of saccharin: (a) 
findings in diabetics may not be applicable to 
the nondiabetic population: (b) individual 
saccharin consumption was not measured; 
and (c) there were no data on smoking habits 
and certain occupations that are known to be 
associated with bladder cancer. 

(3) The case-control studies do not provide 
clear evidence to support or refute an 
association between saccharin use and 
bladder cancer. Two studies of sufficient size 
for reliable measurement of low-level effects 


of saccharin use are those by Howe et ai in 
1977 and by Kessler and Clark in 1978. The 
study by Howe et ai used a complex method 
to estimate the relative risk of bladder cancer 
in nonnutritive sweetener users and non¬ 
users. This study reported that the proportion 
of male bladder cancer patients who used 
nonnutritive sweeteners is significantly 
higher (risk ratio of 1.6) than the proportion of 
male controls who used nonnutritive 
sweeteners. The study by Kessler and Clark 
reported no statistically significant excess 
risk for either sex. and is thus consistent with 
no excess cases of bladder cancer attributed 
to the use of saccharin. The committee 
believes that the methodologic difficulties of 
each study do not allow one to judge the 
seemingly contradictory results. Four other 
case-control studies—those by Kessler in 
1976, Morgan and Jain in 1974. Wynder and 
Goldsmith in 1977, and Simon et ai in 1975— 
have failed to demonstrate a statistically 
significant risk, but these studies have major 
deficiencies which severely limit confidence 
in their findings." (NAS. 1978, pp. TS-4-5) 

The Committee summarized its 
findings as follows: 

'The epidemologic studies that are 
detailed in Chapter 3 do not provide dear 
evidence to support or refute an association 
between past saccharin use and bladder 
cancer in males. All but two of the studies 
either suffered from methodologic difficulties 
or were too insensitive for reliable 
measurement of a potentially low-level effect 
of saccharin use. Of the two most extensive 
studies, one shows a statistically significant 
excess number of cases of bladder cancer 
the other does not." [ibid., p. ES-6, emphasis 
in original) 

Dr. Robert Hoover (NCI) had earlier 
pointed out that if the experimental data 
on saccharin carcinogenesis in rats were 
extrapolated to predict the magnitude of 
human risk, a relative risk of about 1.04 
would be expected for bladder cancer, 
far too low to be detected. However, the 
study of Howe et ai (1977) indicated a 
much larger risk (Hoover. Tr. 789-791). 

In view of these findings, the 
epidemiologic data on saccharin are at 
best inconclusive; there is a strong 
possibility that saccharin, too, will prove 
to be a classical “false negative”. 

(10) Summary 

In summary, none of the examples of 
“non-positive” epidemiologic studies 
cited by participants to this rulemaking 
can be accepted as evidence of non¬ 
carcinogenicity. Indeed, several appear 
likely to prove to be classical “false 
negatives”. 

7. Use of Epidemiologic Studies To Set 
Upper Limits of Risk. 

Although there was thus little 
evidence in the Record that 
epidemiologic studies have established 
satisfactory evidence of non¬ 


carcinogenicity for any substance,* 
another potentially important function 
of epidemiologic studies was suggested 
by several participants. As quoted 
above, the NCAB Subcommittee pointed 
out that: 

Negative data on a given agent obtained 
from extensive epidemiologic studies of 
sufficient duration are useful for indicating 
upper limits for the rate at which a specific 
type of exposure to that agent could affect 
the incidence and/or mortality of specific 
human cancers. (NCAB Report. 1977. p. 462) 

Several parties to the hearing 
recommended that OSHA should in fact 
use “negative” data in this way. For 
example, API argued as follows: 

Many witnesses testified that there may be 
cases where, through an exercise of scientific 
judgment, it is apparent that the negative 
results have significant bearing on 
carcinogenic risk. Dr. Albert, for example, 
testified that evidence based on several 
sound negative studies and one marginally- 
adequate positive result represents a weaker 
basis for regulation than do two sound 
positive studies and several marginally- 
adequate negative ones. Further, EPA 
considers negative epidemiologic data to be 
an indispensable regulatory tool in 
"providjing) an upper limit of how bad the 
agent could be." (API, post hearing Brief, p. 
36. citing Dr. Albert. Tr. 2336-2337, 2378-2380) 

AIHC argued as follows: 

"Negative epidemiology can also serve to 
correct risk estimates based on positive 
animal data. Perhaps the best example in this 
record is ethylene dibromide where on the 
basis of an epidemiological study of 158 
exposed workers, EPA was led to modify its 
risk assessment from exposure to that 
compound based on positive animal data. 

(Ex. 43. Tr. 2336; "Risk Assessment for 
Ethylene Dibromide (EDB)," API P.H.) EPA 
also testified that negative epidemiological 
data are particularly useful where a positive 
animal study involves a route of exposure 
different from human exposure. (Tr. 2383) 

"Another example in the record of the use 
of human epidemiology to adjust or correct a 
risk assessment based on animal data is the 
FDA risk assessment of aflatoxin in peanut 
butter. (Ex. 38.) The FDA relied on 
epidemiological data in reaching the 
conclusion that humans are biologically 
closer to aflatoxin resistent [sic] mice than 
the more aflatoxin susceptible rats. Id. at 3-4. 
The data were also used to calculate the 
potential health benefits from an additional 
reduction in aflatoxin level. Id. 


* The Report of the Safe Drinking Water 
Committee cited extensive cross-sectional studies of 
populations exposed to fluoridated and non- 
fluoridated drinking water in support of the 
proposition that fluoride at therapeutic levels is 
non-carcinogenic (NAS. 1977a. pp. 381-389J. These 
studies are among the most extensive ever 
undertaken and provide better evidence of non¬ 
carcinogenicity (or of very low risk) than any others 
in the record of this hearing. However, they have 
little relevance to occupational exposure. They do 
not. for example, exclude the possibility of risks 
from cancer to workers exposed to fluorides by 
inhalation. 
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The record does not support OSHA’s 
administrative rejection of negative human 
studies. On the contrary, the record makes 
clear that such studies can have significant 
value. (AIHC Post-hearing Brief, pp. 127-128) 

AIHC also cited [ibid, p. 126) Dr. 

Bates (NIEHS) (S. 11) and Dr. Hoover 
(NCI)(Tr. 794) in support of this 
proposition. 

DuPont also suggested in a less 
specific comment that epidemiologic 
data could be used in this way to set an 
“acceptable level of exposure”: 

We submit that an acceptable level of 
exposure is one which gives high confidence 
that there will be no observable excess of 
cancer in the population at risk due to 
occupational exposure to chemicals. It does 
not assure that no cases will occur, but it 
does provide confidence that such cases, if 
any, will be well below the variation in 
cancer from other causes (e.g., diet and 
cigarette smoking) and thus undetectable. 

Criteria for determining an acceptable 
level of exposure from epidemiological data. 
An acceptable level of exposure can be 
determined from valid epidemiological data 
where there is adequate data about previous 
exposure levels among the cohort. The 
DuPont Recommended Alternative (Appendix 
A) contains a list of criteria which should be 
used in evaluating the validity of 
epidemiological data/* (DuPont. S. 28) 

In its post-hearing brief, DuPont 
observed: 

"Perhaps the clearest statement of the role 
of negative epidemiology is in the Report of 
the Subcommittee of the National Cancer 
Advisory Board entitled "General Criteria for 
Assessing the Evidence for Carcinogenicity of 
Chemical Substances." In this very careful 
report subject to extensive peer review, the 
Committee concluded: 

*' ‘Negative epidemiological data may not 
establish the safety of suspected materials. 
Negative data in a given agent obtained from 
extensive epidemiologic studies of sufficient 
duration are useful for indicating upper limits 
for the rate at which a specific type of 
exposure to that agent could affect the 
incidence and/or mortality of specific human 
cancers. NCAB General Criteria at 462/ 

"Dr. Rail agreed with the NCAB as to the 
appropriate role for epidemiology (Tr. 366). 

Dr. Hoover and Dr. Bates also agreed that a 
valid negative study could identify the upper 
boundary of a potential hazard (Tr. 794: Bates 
S. 11). Dr. Berg urged OSHA not to reject a 
valid negative study (Tr. 1679). Even Dr. 
Epstein testified that negative studies should 
be weighed in the regulatory process (Tr. 
1462)." (DuPont. Post-hearing Brief, p. 18: 
Hearing Exhibit 267) 

DuPont concluded: 

"Epidemiology is properly used to identify 
the human risk. Negative epidemiology is 
useful to indicate upper limits for the rate at 
which a specific type of exposure to that 
agent affect the incidence and/or mortality of 
specific human cancers."(ibid., p. 27) 

However, while the idea that 
epidemiologic studies may be used to 


establish upper limits of risk may be 
conceptually sound and theoretically 
attractive, the examples presented in the 
Record were not very convincing and do 
not suggest that this proposed method 
would be very useful in standard¬ 
setting. OSHA does not reject such an 
approach, however, as discussed below, 
but points out that better epidemiologic 
studies are needed to utilize this 
approach than were available in the 
cases cited. 

In the case of ethylene dibromide, 

EPA indeed revised its estimate of 
potential risks extrapolated from a 
carcinogenesis bioassay in rodents, on 
the basis of a “non-positive" study in 
occupationally exposed workers. 
However, the rodent bioassay was one 
which had raised unusually difficult 
problems of extrapolation: the induction 
of stomach tumors in rats after 
administration by gavage was used to 
predict possible induction of cancer at 
unpredictable sites in humans after 
exposure by inhalation. Hence the fact 
that the observations in humans were 
inconsistent with the high estimate of 
risk derived from the animal data is of 
little significance except to emphasize 
the uncertainties involved in 
extrapolating across different species, 
routes, and organs (see below in the 
section on Quantitative Estimation of 
Risk). The unpublished “epidemiologic" 
study referred to by API and AIHC was 
apparently no more than a mortality 
survey. As presented in Hearing Exhibit 
43, only 156 workers were involved, who 
were exposed to low concentrations of 
ethylene dibromide (0.9-3.0 ppm TWA) 
for unspecified periods (which were 
presumably only a limited part of a 
lifetime, since the average age of the 
workers at the time of study was only 55 
years). No mention is made of the 
completeness of follow-up of former 
employees. Nevertheless at one plant an 
excess of cancer was actually observed 
(5 cases observed versus 2.2 expected, 
which the authors state was not 
statistically significant, but in fact was 
significant if allowance is made for the 
healthy worker effect). Considering the 
limited fraction of a lifetime involved in 
the study, the data are consistent with a 
5-10 fold increase in lifetime risk even 
at the low exposure levels involved. 

For aflatoxin. OSHA has studied the 
FDA document proffered by AIHC 
(Hearing Exhibit 38) and does not agree 
that it provides unequivocal support for 
the proposition that “humans are 
biologically closer to aflatoxin resistent 
(s/c) mice than the more aflatoxin 
susceptible rats." Apart from 
uncertainties and qualifications actually 
presented by FDA, there is in fact little 


difference in the susceptibility of rats 
and mice to aflatoxin—no more than a 
factor of 4-10 according to Wilson 
(Hearing Exhibit 51, Table 1, citing data 
analyzed by Meselson and Russell 1977). 
According to AIHC’s own witness. Dr. 
Richard Wilson, citing data from the 
same paper by Piers and Linsell (1973) 
as that on which FDA’s analysis was 
based, humans fall approximately 
between rats and mice in their 
susceptibility (Wilson Hearing Exhibit 
51). Other experts who have analyzed 
human and animal data on aflatoxin- 
related liver cancer also found that 
humans and rats were quantitatively 
similar in susceptibility, within the 
limits of reliability of the data (see e.g., 
NAS. 1975a. p. 51). 

There are data in the record for four 
other carcinogens for which similar 
calculations might be performed. Dr. 
Richard Wilson (Harvard Univ.) 
presented upper limits on the “potency" 
in humans of two carcinogens for which 
he regarded the epidemiologic evidence 
as negative. These were saccharin and 
3,3'-dichlorobenzidine (Wilson. Hearing 
Exhibit 51, Table 1). However, for 
saccharin Wilson’s estimate of the upper 
limit of “potency" (and hence the upper 
limit on low-dose risk) was 20 times 
higher than that for rats. For 3,3'- 
dichlorobenzidine the upper limit on 
“potency" was 400 times higher than 
that for mice. Hence the human data are 
of no value whatsoever for establishing 
an upper limit on risk that would be 
lower thaivthat predicted on the basis of 
animal experiments. 

For two other carcinogens, vinyl 
chloride and diethylstilbestrol (DES), 
data on human carcinogenic response 
were judged to indicate lower 
susceptibility than data on mice and rats 
(NAS, 1975a, p. 51). Hence, if the human 
data are regarded as complete measures 
of response, they could be used to 
establish risk levels lower than those 
extrapolated from the animal data (see 
Wilson, Response to Post-hearing 
Comments of Nisbet, pp. 8-10). 

However, as the NAS Committee 
pointed out (NAS, 1975a, p. 82), the data 
on vinyl chloride and DES are for rare 
tumors exhibited after short latent 
periods. In the case of vinyl chloride, 
there is already evidence for excess 
risks of cancer at other sites. In the case 
of DES, OSHA is well aware that there 
are millions of young people in the 
United States who were exposed to DES 
in utero, and that many of them exhibit 
tissue abnormalities which may develop 
into cancer later in life. It will be more 
than 50 years before this unfortunate 
“experiment" is concluded and we are 
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able to determine the “upper limit” on 
their risk. 

Thus. OSHA is not aware of a single 
case in which “negative” human 
epidemiological data could be used 
reliably to establish upper limits on risk. 
In particular, OSHA is unaware of 
reliable data for any carcinogen that 
would demonstrate that the upper limit 
on risks to humans is below the risks 
measured in animals under comparable 
exposure conditions. However, if such 
data become available and are 
presented in rulemakings on specific 
substances, OSHA is certainly prepared 
to rationally and responsibly use them 
in attempting to establish low dose 
risks. Guidelines for minimum standards 
for consideration of "non-positive” 
epidemiological studies are set out 
below. To be useful in standard-setting, 
such studies would also need to be 
accompanied by quantitative data on 
exposure histories. However, OSHA’s 
experience to date is that such data are 
often a matter of uncertainty and 
dispute (e.g. in the benzene rulemaking). 
For this reason, OSHA is unlikely to be 
able to use such data unless the 
circumstances of exposure are well- 
defined. so that the magnitude of the 
calculated “upper limit” on risk can be 
calculated accurately. 

C. OSHA’S CONCLUSIONS 

On the basis of a review of the 
extensive evidence in the Record, OSHA 
draws the following general conclusions: 

1. Retrospective epidemiologic studies 
of exposed workers are very difficult to 
carry out in a systematic and unbiased 
manner, and in fact comparatively few 
good studies have been reported. 

2. Epidemiologic studies are 
complicated by many factors, including 
the selection of exposed and control 
groups, definition and measurement of 
exposure, length of exposure and follow¬ 
up periods, and various kinds of bias. 

3. If care is taken to minimize biases, 
positive results in epidemiologic studies 
are an important source of information 
on hazards to exposed workers. 

4. Although specific criteria for the 
conduct and evaluation of epidemiologic 
studies cannot be laid down, there is 
widespread agreement on the factors to 
be considered in evaluation of studies. 
The most important requirement is the 
exercise of informed scientific judgment. 

5. “Non-positive” epidemiologic 
studies cannot, in principle, establish 
the safety of agents under suspicion on 
other grounds. None of the studies 
presented as “non-positive” in this 
rulemaking stands up to critical scrutiny. 

6. In theory, “non-positive” 
epidemiologic studies may serve to 
establish upper limits on potential risks 


under specified conditions of exposure. 
However, the few examples of such 
calculations presented in the Record are 
not convincing. 

Accordingly. OSHA believes that 
substantial evidence in the Record 
supports the following specific 
conclusions: 

1. That scientifically evaluated 
positive evidence for carcinogenicity of 
a substance in humans should serve as 
the basis for the classification of a 
substance as a potential occupational 
carcinogen. The general provisions of 
the OSIIA Cancer Policy therefore state 
(1990.143(a)): 

“(a) Positive human studies. Positive 
results obtained in one or more human 
epidemiologic studies will be used to 
establish the qualitative inference of 
carcinogenic hazards to workers.” 

2. That, in general, positive animal 
data should supersede “non-positive” 
human data in the qualitative 
identification of a hazard, as will be 
discussed below. 

3. That epidemiologic studies, if 
accompanied by reliable data on 
exposure levels, may be useful in 
priority-setting, but are rarely, if ever, 
sensitive enough to be useful in setting 
acceptable levels of exposure. 

OSHA recognizes that exceptions to 
these general rules may arise in specific 
cases. No such cases for such 
exceptional treatment were presented in 
the Record, however. Accordingly. 
OSHA believes that such exceptional 
cases, if they should arise, should be 
treated as exceptions in the manner 
specified below, rather than through any 
modification to the general policy. In 
this manner, the policy itself provides 
that OSHA will evaluate all meaningful 
and relevant evidence, including 
evidence that provides “non-positive” 
results. 

Based on the testimony and evidence 
in the Record, and the desire for needed 
scientific flexibility in reviewing the 
relevant data, as pointed out below, 
OSHA believes that epidemiologic 
studies which give “non-positive” 
results will rarely provide evidence to 
offset scientifically evaluated positive 
results of carcinogenicity observed 
either from other human studies or from 
experimental studies in test animals. 
Hence OSHA will not, in general, 
consider such non-positive studies in the 
qualitative identification of a 
carcinogenic hazard, either in 
classifying potential occupational 
carcinogens or in weighing evidence 
offered as exceptions to the general 
policy. However, OSHA recognizes that 
there may be circumstances in which 
the results of positive studies in humans 


or in animals may be less than 
convincing or conclusive and which 
may, in fact, be substantially offset by 
“non-positive” results in an extensive 
epidemiological study. Likewise, 
although none of the cases presented in 
the hearing to support this proposition 
was convincing, it may be possible in 
theory that the results of epidemiologic 
studies could be used to establish upper 
limits on ris^s, provided that sufficient 
data are available on exposure levels. 
For these reasons, OSHA has reviewed 
the evidence in the Record and has used 
it to establish minimum criteria for 
determining whether and in what 
circumstances such evidence should be 
considered for assessing risks, either 
qualitatively or quantitatively. OSHA’s 
purpose in establishing these criteria is 
to encourage the collection of good 
epidemiologic data and to use such data 
responsibly when they provide cogent 
evidence on risks, while avoiding 
wasting time and resources on 
consideration of inadequate or limited 
data which do not provide such 
evidence. 

While meeting these minimum criteria 
only permits the party introducing the 
evidence to argue its relevance before 
the Agency, OSHA believes that 
prudence in the interest of public health 
dictates that the evaluation of such 
evidence should await the case-by-case 
rulemaking. However. OSHA believes 
that in light of the insensitivities of non¬ 
positive epidemiologic studies and other 
matters discussed above, the minimum 
criteria set forth at least the reasonably 
necessary minimum requirements that 
should be met before any exception 
promulgated in this set of regulations, 
should be considered by OSHA in the 
future. Thus, the OSHA Cancer Policy 
provides (§ 1990.143(c)): 

”(c) Non-positive human studies. Positive 
results in human or mammalian studies 
generally will be used for the qualitative 
identification of potential occupational 
carcinogens, even where non-positive results 
from human studies exist. Such non-positive 
results will be considered by the Secretary 
only if the studies or results meet the criteria 
set forth in § 1990.144(a).” 

Specifically, the minimum criteria, 
found at 1990.144(a), are: 

(a) Non-positive results obtained in human 
epidemiologic studies. 

Non-positive results obtained in human 
epidemiologic studies regarding the 
substance subject to the rulemaking or to a 
similar or closely related substance will be 
considered by the Secretary only if they meet 
the following criteria. 

Criteria, (i) The epidemiologic study 
involved at least 20 years’ exposure of a 
group of subjects to the substance and at 
least 30 years’ observation of the subjects 
after initial exposure: 
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(ii) Documented reasons are provided for 
predicting the site(s) at which the substance 
would induce cancer if it were carcinogenic 
in humans; and 

(iii) The group of exposed subjects was 
large enough for an increase in cancer 
incidence of 50% above that in unexposed 
controls to have been detected at any of the 
predicted sites. 

The first criterion is related to the 
duration of the epidemiologic study. 
There was apiple evidence in the Record 
that epidemiologic studies do not 
provide any useful evidence of lack of 
hazard or risk unless they represent 
studies of the consequences of exposure 
extending over 20-30 years or more. On 
the basis of the evidence in the Record 
and the specific statements reviewed 
above, OSHA concludes that the Record 
amply supports the proposition that 
epidemiologic studies that are 
purportedly “non-positive” should not 
be considered unless such studies 
involve a minimum of 20 years exposure 
of workers or other subjects to the 
substance and a minimum of 30 years’ 
follow-up after initial exposure. For 
example, the criterion of 20 years’ 
exposure was discussed by Mr. Peto 
(Peto, Tr. 2452) and Dr. Olson (Olson, Tr. 
3274), and that of 30 years’ follow-up is 
based upon the discussion of this issue 
by the IARC (1978, Vol. 17. p. 19) and the 
testimony of Dr. Selikoff (Selikoff, Tr. 
1697,1757), Dr. Rail (Rail, Tr. 365), Dr. 
Hoover (Hoover, Tr. 794) and Dr. Berg 
(Berg, S. 24-25). Although some of these 
witnesses argued that 40 or even 50 
years of follow-up was necessary before 
clear inferences of a negative could be 
drawn, OSHA believes that 30 years can 
reasonably be used as a criterion to 
allow the consideration of studies which 
provide evidence of some limited value. 

The second criterion is related to the 
site at which cancers may be induced. 

As pointed out by Dr. Berg, an 
epidemiologic study cannot be said to 
be negative unless all cancer risks are 
shown to be acceptable (Berg, S. 23-24). 
Thus, in theory at least, an 
epidemiologic study must be sensitive 
enough to detect a 50% increase in 
cancer incidence at any site before it 
can provide really cogent evidence of 
lack of risk. In practice, such a criterion 
could not be used, because no 
epidemiologic study of practical size 
could detect a 50% increase in a rare 
type of tumor. Thus, OSHA is willing for 
practical reasons to consider studies 
which are sensitive enough to detect a 
50% increase at all sites where the agent 
is judged likely to act in humans. The 
third criterion, then, is that documented 
reasons should be provided for 
predicting the site(s) at which the 
substance is likely to induce cancer if it 


were carcinogenic in humans. For the 
reasons stated by Dr. Berg, it will not. in 
general, be sufficient to assume that a 
substance would act in the same site in 
humans as in animals: additional 
evidence such as the site-specificity of 
structurally related compounds would 
normally be required. 

The third criterion is concerned with 
the sensitivity of the study to detect 
effects which may be judged to be 
significant. As discussed in Section B.6 
above, the sensitivity of an 
epidemiologic study (assuming it is well 
conducted and free of biases) is 
determined primarily by the size of the 
study population and its background 
incidence of cancer. Several witnesses 
pointed out that even relatively large 
studies are often barely sensitive 
enough to detect a five-fold increase in 
risk (see testimony of Dr. Nicholson, Tr. 
1756, and Dr. Selikoff, Tr. 1757). Dr. 

Bates (NIEHS; FDA) testified that few 
studies have been of sufficient 
sensitivity to detect anything smaller 
than a 50% increase in the incidence of 
cancer over that found in the general 
population (Bates, S. 7). Dr. Hoover 
(NCI) testified that the smallest excess 
risk established to date in an 
epidemiological study is between 30% 
and 40% (Hoover, Tr. 789-790) and that 
epidemiologic techniques cannot be 
expected to detect excess risks of 5-10%. 

This testimony presents OSHA with a 
dilemma. An excess risk of 50% can 
hardly be regarded as negligible, 
especially in view of OSHA's statutory 
mandate to assure “that no employee 
will suffer material impairment of health 
or functional capacity . . Therefore, 
OSHA has concluded that it would be 
justified to require, prior to 
consideration of evidence showing a 
“non-positive” result, that any study 
showing such results be capable of 
detecting at least a 50% excess risk in 
exposed humans. Although it is 
questionable whether such a study 
would in fact provide the “assurance” 
required by the Act, the testimony of Dr. 
Hoover and Dr. Bates suggest that to 
require greater sensitivity would place 
unreasonable demands on the 
epidemiologic technique. And to require 
proof of “absolute negativity” would be 
impossible. Thus, OSHA believes that 
this criterion is a reasonable 
compromise between the limited 
sensitivity of epidemiologic studies and 
the extreme sensitivity required to 
provide adequate assurance of minimal 
adverse effects. 

If non-positive results of an 
epidemiologic study are to be used as 
the basis for establishing upper limits on 
risks at specific exposure levels, the 


considerations'discussed above relative 
to duration of the study and the 
prediction of the site of action are 
equally valid. Hence, OSHA intends to 
require the first and second criteria 
stated above as minimum criteria to be 
met for the consideration of evidence 
from such studies. If these criteria are 
met, the results of the study may be 
used to calculate statistical upper 
confidence limits on the risks 
experienced by the workers included in 
the study. However, these upper 
confidence limits will only be of value in 
establishing a relationship between 
upper limits on risks and exposure 
levels if there is precise information on 
the level of exposure of the study 
population. Accordingly, OSHA will 
establish as an additional criterion for 
the consideration of such data the 
requirement that specific data on the 
level of exposure of the study population 
be provided. Such data must be based 
either on direct measurements of 
exposure levels made periodically 
throughout the period of exposure, or 
upon other data which provide 
unequivocal evidence of the magnitude 
of exposure.The relevant portion of 
§ 1990.144(a) provides that: 

Arguments that non-positive results 
obtained in human epidemiologic studies 
should be used to establish numerical upper 
limits on potential risks to humans exposed 
to specific levels of a substance will be 
considered only if criteria (i) and (ii) are met 
and. in addition: 

(iv) Specific data on the level of exposure 
of the group of workers are provided, based 
either on direct measurements made 
periodically throughout the period of 
exposure, or upon other data which provide 
reliable evidence of the magnitude of 
exposure. 

PARTC. 

V. EVIDENCE DERIVED FROM 
EXPERIMENTAL LONG-TERM 
BIOASSAY RESULTS IN MAMMALIAN 
LABORATORY ANIMALS 

A. OSHA’S PROPOSAL 

In the preamble to the proposed 
regulation, OSHA placed great reliance 
upon positive results arising from long¬ 
term animal experimentation to 
qualitatively identify potential 
occupational carcinogens. As proposed, 
a positive finding in one or more 
mammalian test species was considered 
sufficient evidence upon which to 
initiate some type of regulatory action 
under section 6(b) of the Act. 
Specifically, the definition of “potential 
occupational carcinogen” proposed was; 

“. . . any toxic substance which (1) 
[clauses, at any level of exposure or dose, as 
the result of any oral, respiratory or dermal 
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exposure, or any other exposure which 
results in the systemic distribution of the 
substance under consideration, in the 
; rganism tested, an increased incidence of 
benign or malignant neoplasms, or a 
combination thereof, in (i) humans or (ii) in 
one or more experimental mammalian 
species, or (2) in a statistically significant 
manner decreases the latency period 
between exposure and onset of neoplasm in 
(i) humans or (ii) in one or more experimental 
mammalian species.” (42 FR 54184) 

As pointed out above, for practical 
purposes the detection today of 
carcinogenic activity of most substances 
is based on experimentation in 
laboratory animals. All substances or 
mixtures of substances that have been 
proven carcinogenic by direct 
observation in humans have also been 
shown to be carcinogenic in 
experimental animals (with the 
exception of arsenic and perhaps 
benzene, still under experimental study). 
Because of the difficulties of 
t )idemiologic studies of humans 
exposed to potential carcinogens, OSHA 
recognized that there may be no data 
which provide absolutely definitive 
evidence —one way or another—as to 
whether cancer is caused in humans by 
a substance that has been shown to be 
ci rcinogenic in test animals. 

OSHA stated, however, that the 
failure to assume that such a substance 
does pose some level of carcinogenic 
threat to humans seemed imprudent and 
c« uld lead to a public health disaster. 
OSHA quoted the “expert” Ad Hoc NCI 
C mmittee’s report to the Surgeon 
General which stated in 1970: 

Any substance which is shown 
conclusively to cause tumors in animals 
should be considered carcinogenic and 
therefore a potential cancer hazard for man.” 
(NCI Ad Hoc Committee, 1970, p. 1; Exhibit 
10 j to Epstein Statement) 

B I HE PUBLIC S RESPONSE 

Virtually all witnesses and 
participants agreed that evidence and 
data derived from experimental studies 
in mammalian test animal species 
should be relied upon by OSHA to 
identify a hazard to humans. However, a 
dichotomy developed on this issue as 
between substances to which humans 
are presently exposed and those “new” 
substances to which no humans are 
exposed and which presumably can be 
regulated without incurring great 
economic costs. Most, if not all, 
witnesses agreed that as to these latter 
substances, animal evidence alone 
should serve as the basis for regulatory 
action, although other witnesses and 
industrial groups suggested that 
regulatory action should not be initiated 
for the former substances until 


conclusive positive human data are 
available. 

A number of distinguished scientists 
who testified at the hearings expressed 
opinions supporting OSHA’s proposed 
position. Dr. Arthur Upton (Director, 
NCI) testified as follows: 

“When a chemical substance (or mixture) 
is found to be carcinogenic in animals, it is 
prudent to assume that it has at least the 
potential to induce cancer in humans also. 
This assumption is accepted by the vast 
majority of experts in chemical 
carcinogenesis, and indeed underlies most of 
the experimental work in the field. As 
documented in the preamble to OSHA’s 
proposal, it has also been enunciated 
explicitly by several expert international and 
national committees. It rests upon the 
following body of experience: 

*1. All the chemicals demonstrated to 
cause cancer in humans, with the probable 
exception of arsenic, are known to cause 
cancer in animals, although they often act at 
different sites. 

”2. Most chemicals shown to induce cancer 
in one mammalian species also induce cancer 
in other mammalian species when properly 
tested. Although there is often much variation 
in susceptibility from one species to another, 
there are few, if any, adequately-documented 
cases of species-specific carcinogens. 

”3. The pathological development of tumors 
in various species of animals, including man. 
is similar; there are laboratory animal models 
for most types of human cancer. 

"4. There is evidence that the mechanisms 
of molecular interactions of many 
carcinogens with target cell macromolecules 
are the same in several animal species and in 
humans. At this fundamental level of 
biological organization, there is no reason to 
expect qualitative differences in response 
between species.” 

* * * * * 

“Given this lack of knowledge concerning 
mechanisms, I believe that a reproducible 
carcinogenic response in any species of test 
animals must be considered sufficient to 
describe the test compound as a carcinogen 
and so a potential threat to human health 

. . Given the variation in human 
susceptibility to carcinogens, I believe it 
unreasonable to ignore a finding of 
carcinogenicity in any mammalian test 
species when considering possible effects on 
human health.” (Upton, S. 12-13,17) 

Later, in response to questioning on the 
subject, Dr. Upton added: 

“I would think that the mere evidence of 
carcinogenicity in animals is sufficient to 
label the compound as a potential carcinogen 
for humans." (Upton, Tr. 330) 

Dr. David Rail (Director, NIEHS) 
testified as follows: 

“There are several reasons why the 
assessment of the carcinogenic risks of 
industrial chemicals must be based primarily 
on animal experimentation rather than on 
direct observation of carcinogenic effects in 
man. First, as pointed out above, very few 


industrial chemicals and processes have been 
subjected to adequate epidemiological 
studies to determine whether or not they 
cause carcinogenic effects in workers. 

Second, epidemiological studies are 
insensitive and little weight can be placed on 
surveys which do not show positive results. 
Third, many industrial chemicals have not 
been in production long enough for any 
effects to be observable, bearing in mind the 
long latent periods for chemically-induced 
cancers. Fourth, it would be unethical to wait 
for evidence of harm in exposed workers 
when risks can be established relatively 
quickly by animal experimentation." (Rail, S. 
6-7) 

This testimony echoed many of the 
same arguments voiced by OSHA in the 
proposal. Dr. Rail was also very 
emphatic on this point in his oral 
testimony: 

“I think the evidence is overwhelming that 
if you have got a good, positive study in 
animals, regulatory action should flow from 
there.” (Rail, Tr. 423) 

Dr. Donald Kennedy (Commissioner, 
FDA) expressed his approval of OSHA’s 
use of animal experimentation in the 
identification of potential human 
carcinogens: 

“The OSHA proposal contains the 
statement that substances determined to be 
carcinogenic in mammals will be treated as a 
policy matter as posing a carcinogenic risk to 
humans. Based on what I have said above, I 
would take the position that this principle 
need not be only a matter of policy. It is a 
scientifically justifiable principle.” (Kennedy, 
S. 10) 

Dr. Richard Griesemer (NCI) stated: 

“The most logical and scientifically sound 
approach to identifying chemical carcinogens 
is through animal experiments . . . With the 
presently available data, it must be presumed 
that those chemicals that cause cancer in 
animals are potentially carcinogenic for 
man.” (Griesemer. S. 5-6) 

Dr. Umberto Saffiotti (NCI) testified 
on this subject as follows: 

“Another major reason for accepting 
evidence of carcinogenicity from experiments 
in mammalian species is the large body of 
knowledge that has accumulated for decades, 
and particularly in the last decade, on the 
comparative pathology of human and 
experimental cancers demonstrating their 
close similarity on both morphological and 
functional grounds.” (Saffiotti. S. 20-21) 

Dr. Saffiotti (NCI) continues by 
quoting from one of his own papers: 

“An essential tool for the study of 
carcinogenesis, its modulation and its 
inhibition is the development of animal 
models for the experimental induction of 
cancers of the same types as those observed 
in human pathology. Particularly in the last 
decade, many new animal models have been 
developed, so that now we can say that most 
major forms of human cancers can be 
reproduced in animals by chemical induction. 
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They show histopathogenesis patterns very 
similar to those known from human 
pathology. This close correlation by itself 
strongly supports the evidence for a chemical 
origin of a large proportion of human cancers. 

“The NCI laboratories, and those which 
have participated in the collaborative effort 
of the NCI Carcinogenesis Program, have 
contributed extensively to these advances. 
Recently developed models of chemically 
induced carcinogenesis include several 
examples of major epithelial cancers, such as 
lung cancer originating from the bronchial 
epithelium (Saffiotti et al. 1968,1972a,b; 
Kaufman et aL 1972a; Karbe and Park 1974); 
carcinoma of the larynx (Saffiotti and 
Kaufman 1975), large-bowel cancer 
(Druckrey, 1972; Ward et al. 1973; Weisburger 
1973; Thumherr et al. 1973; Ward 1974), 
carcinoma of the pancreas (Pour et al. 1974, 
1975: Reddy and Rao 1975; Pledger et al. 1975; 
Levitt et al. 1977), kidney carcinoma (Reuber 
1974a,b; Dees et al. 1976; Heatfield et al. 

1976), urinary-bladder carcinoma (Saffiotti et 
al. 1967a; Tiltman and Friedell 1971; Hicks 
and Wakefield 1972; Hicks et al. 1975), and 
mammary carcinoma (Gullino et al. 1975).“ 
(Saffiotti. 1977a, pp. 1317-1318) 

Dr. David Baltimore (MIT) offered the 
following statement: 

“There is every reason to believe that the 
gross principles of carcinogenesis as studied 
in animals are relevant to humans. Therefore, 
compounds that increase incidences of 
tumors in animals should have the same 
potential in humans. Human physiology 
clearly differs from animal physiology so a 
one-to-one mapping of events in animals onto 
humans should not be expected, but general 
principles should carry over." (Baltimore, S. 
1 - 2 ) 

Dr. Robert Squire (Johns Hopkins 
University) commented on the 
similarities between cancer in different 
species: 

“Although the incidences vary with the 
species, virtually every type of cancer 
observed in man is also observed in some 
other animals and there is no reason to 
presume that the causative factors differ 
fundamentally between species. On the 
contrary, our knowledge of cancer 
mechanisms indicate that they apply to all 
mammals and perhaps all animals. At 
cellular and molecular levels, we are all quite 
similar.” (Squire, S. 11) 

Other witnesses who expressed 
general support for OSHA’s proposed 
use of experimental animal evidence 
included: Dr. Curtis Harris (NCI), 

(Harris, Tr. 1954); Dr. Benjamin Trump 
(Univ. of Maryland), (Trump, Tr. 2016); 
Dr. Samuel Epstein (Univ. of Illinois, S. 
30); Dr. Renate Kimbrough (Center for 
Disease Control), (Kimbrough, Tr. 1775; 
Dr. Richard Bates (NIEHS; FDA) S. 12; 

Dr. William Lijinsky (Frederick Cancer 
Research Center), S. 30; Dr. Paul Kotin 
(Johns-Manville), S. 20; Dr. William 
Butler (NACA), S. 11; Dr. Francis J. C. 

Roe (AIHC), S. 71; Dr. Philippe Shubik 
(Eppley Institute, Univ. of Nebraska), S. 


14; Dr. Ronald Hart (Ohio State Univ.), 

S. 7-28; Dr. Richard Wilson (Harvard 
Univ.), S. 14; Dr. Perry Gehring (Dow 
Chemical Co.), Tr. 5172; Dr. David Hoel 
(NIEHS), Tr. 2187; and the Consumer 
Product Safety Commission, Exhibit 39, 
p. 25). 

In addition to these general 
statements about the similarities 
between the effects of carcinogens in 
mammalian test animals and humans, 
some specific new evidence on the 
similarities at the cellular and molecular 
levels was also introduced. The review 
by Dr. Saffiotti (1977a), in which the 
development of a number of specific 
animal models of human cancers was 
summarized, has already been quoted 
above. Dr. Saffiotti concluded: 

. . many new animal models have been 
developed, so that now we can say that most 
major forms of human cancers can be 
reproduced in animals by chemical induction. 
They show histopathogenesis patterns very 
similar to those known from human 
pathology.” (Saffiotti, S. 21) 

Dr. Curtis Harris (NCI) and Dr. 
Benjamin Trump (Univ. of Maryland) 
introduced their work on the 
comparative metabolism and 
mechanisms of action of chemical 
carcinogens. In Dr. Harris's words: 

“These Findings indicate a remarkable 
qualitative similarity in the response of 
animal and human tissues to carcinogens." 
(Harris, S. 3) 

Dr. Trump summarized his findings as 
follows: 

“1. There is an extremely close 
correspondence between certain types of 
human cancer and cancers induced in 
experimental animals by chemical 
carcinogens. This correspondence has been 
demonstrated in our laboratory for lung 
cancer (in humans and hamsters) and kidney 
cancer (in humans and rats). The tumors in 
humans and animals appear virtually 
identical in histogenesis, ultrastructural 
morphology, and cytochemistry. Preliminary 
results indicate a similar correspondence for 
tumors in other tissues, including pancreas, 
breast, colon, bladder, cervix, prostate, and 
liver. 

“2. Studies of the development of kidney 
carcinomas in rats show that early lesions 
previously termed adenomas are 
transplantable and presumably represent 
adenocarcinomas in situ. 

“3. Experimental exposure of human lung 
tissues (maintained as xenografts in immune- 
deficient mice) to carcinogens results in a 
sequential development of early lesions 
exactly resembling that seen in specimens 
from patients with lung cancer and in 
hamsters treated with BP-Fe* O*. 

“4. Both human and animal tissues 
metabolize chemical carcinogens to 
mutagenic metabolites which bind to DNA. 

“5. There is great variability (up to 75-fold) 
between individuals in the ability of their 
tissues to bind mutagenic metabolites to 


DNA. This variability appears to reflect 
inter-individual variability in susceptibility 
to chemical carcinogenesis. 

“In general, these results provide strong 
support for the use of experimental animal 
systems in identifying carcinogens which 
pose a risk to humans. In addition, tissue 
culture systems are proving to be excellent 
tools for the identification of carcinogens and 
mutagens, and for study of mechanisms of 
carcinogenesis.” (Trump, S. 12-13, emphases 
in original) 

Dr. Emmanuel Farber (Univ. of 
Toronto) presented a detailed account of 
his own work on the development of 
liver cancer in rodents in response to 
chemical carcinogens. He added the 
following conclusion emphasizing the 
direct relevance of this work to humans: 

“. . . there is an impressive basic similarit> 
in etiology, pathogenesis and pathology 
between hepatocellular carcinomas in 
experimental animals and humans. In the 
animal, the role of cell damage and cell 
proliferation early in carcinogenesis is 
becoming evident In the human, liver cancer 
is frequently associated with pre-existing 
liver cirrhosis and occurs in highest incidence 
in parts of the world in which liver damage 
by chemicals and viruses is most in evident< 
The patterns of growth, morphology and life 
history of liver cancer in experimental 
animals and in humans are unusually alike. 
For these and other reasons stated in 
Appendix D. there is abundant evidence for 
the thesis that liver cancer development in 
experimental animals is a valid and reliable 
model for human liver cancer.” (Farber. S. 4- 
5, citing Farber. 1978) 

Other witnesses who testified to the 
similarity between humans and 
mammalian animals in metabolic, 
cellular and pathological aspects of 
carcinogenesis included: Dr. Elizabeth 
Weisburger (NCI), S. 3; Dr. Robert 
Squire (Johns Hopkins Univ.), S. 10-11; 
Dr. Arthur Upton (Director, NCI), S. 13; 
Dr. Harold Stewart (NCI), Exhibit B; Dr 
Nathan Dubin (Medical College of 
Pennsylvania) S. 19-21; and Dr. Melvin 
Reuber (Frederick Cancer Research 
Center), S. 2. OSHA long ago accepted 
this principle. In the preamble to the 
standards for the 14 carcinogens, OSHA 
stated: 

"A major question of occupational 
carcinogenesis relates to the extrapolation of 
results of animal experimentation to humans. 
The basis of numerous objections to the 
proposals is that, even assuming the validity 
of animal experiments, such do not furnish 
sufficient evidence that the substances 
involved are carcinogenic to humans. 
Extrapolation of results obtained by animal 
experimentation is alleged to be vitiated by 
several considerations: (a) That certain 
cancers are specific only to some species; (b) 
that the conditions of animal experiments are 
out cf proportion to, and not consistent with 
conditions prevailing in industrial exposure: 
and (c) that no cancers have yet been 
detected in humans exposed to the 
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substances. For those substances whose 
metabolism is understood, and is similar in 
both animals and man. the fact that they 
induce cancers in animals warrants the 
expectation that they will induce cancers in 
men. This applies to the substances which 
cause urinary bladder cancers in animals 
acting, not directly, but indirectly through the 
mediation of metabolites formed both in 
experimental animals and in exposed 
workers. This is also true of those substances 
which apparently require no metabolic 
alteration but attack a particular biologic 
system (e.g., respiratory tract, alimentary 
canal) which is similar in both animals and 
humans. 

“The objections raise the much broader 
issue of human exposure to a chemical which 
is only known to have caused cancers in 
experimental animals. It is important to note 
that some opponents of the regulation of such 
chemicals do not advocate treating them as if 
they were harmless with respect to 
carcinogenic potential. Several employers, for 
instance insist that such substances must be 
treated with “care“ or “respect”, while also 
insisting that they call for significantly less 
protection than those substances known to 
be human carcinogens. 

"We think it improper to afford less 
protection to workers when exposed to 
substances found to be carcinogenic only in 
experimental animals. Once the 
carcinogenicity of a substance has been 
demonstrated in animal experiments, the 
practical regulatory alternatives are to 
consider them either non-carcinogenic or 
carcinogenic to humans, until evidence to the 
contrary is produced. The first alternative 
would logically require, not relaxed controls 
on exposure, but exclusion from regulation. 
The other alternative logically leads to the 
treatment of a substance as if it was known 
to be carcinogenic to man. 

“We agree with the Director of NIOSH, and 
the report of the Ad Hoc Committee on the 
F.valuation of Low Levels of Environmental 
Chemical Carcinogens to the Surgeon 
General, U.S. Public Health Service, April 22, 
1970, that the second alternative is the 
responsible and correct one. This decision 
accords with the work practices of some who 
object to the proposed regulation.” (39 FR 
3756 at 3757-58) 

This position was affirmed by the 
Third Circuit Court of Appeals which 
held in Synthetic Organic Chemical 
Manufacturers' Association v. Brennan, 
503 F.2d 1155,1100 (3d Cir. 1974) that: 
there does exist substantial evidence in 
the record as a whole to support the 
Secretary’s finding that [ethyleneimine] 
is carcinogenic in rats and mice and, in 
the absence of evidence of 
carcinogenicity in humans, the Secretary 
properly weighed the only available 
alternatives.” 

Other agencies and expert scientific 
committees have also agreed. In In Re 
Shell supra, the EPA Administrator 

stated: 

“The ultimate issue in this suspension 
proceeding is whether Aldrin-Dieldrin is 


carcinogenic in man. Because man’s response 
to carcinogens is similar to that of rodents, 
the finding that a substance is carcinogenic in 
experimental animals indicates that it poses 
a similar risk to man.” 

In affirming that decision, the Court of 
Appeals for the District of Columbia 
stated at 510 F.2d at 1299: 

“The validity of extrapolation to humans 
from data derived from tests on animals is 
also a matter within the agency’s expertise. 
There was testimony before the 
Administrator to support such extrapolation 
and this court has acknowledged the 
significance of test animal data when cancer 
is involved. Use of animal data is particularly 
appropriate where, as here, accurate 
epidemiological studies cannot be conducted 
because virtually universal contamination of 
humans by residues of aldrin/dieldrin make 
it impossible to establish an uncontaminated 
human control group. The long latency period 
of carcinogens further hinders 
epidemiological research, and the ethical 
problems of conducting cancer experiments 
on human beings are too obvious to require 
discussion. Although extrapolation of data 
from mice to men may be quantitatively 
imprecise, it is sufficient to establish a 
“substantial likelihood” that harm will result. 
Cf. Society of Plastics Industry, Inc. v. OSHA, 
509 F2d. 1301. at 1308 (2d Cir. 1975).” (510 F2d 
at 1299) 

And in proposing to ban the use of 
chloroform in drug and cosmetic 
products, FDA stated: 

“Although he is not aware of any direct 
evidence that chloroform induces cancer in 
man. the Commissioner recognizes that the 
positive finding of cancer in test animals in 
the National Cancer Institute report indicates 
chloroform may pose a risk of cancer for 
humans. Experience has indicated that, with 
one or two possible exceptions, compounds 
that are carcinogenic in humans are also 
carcinogenic in one or more experimental 
animal bioassay systems. In addition, several 
compounds first detected as a carcinogen in 
experimental animals were later found to 
cause human cancer. The clear 
demonstration that a compound is 
carcinogenic in experimental animals must, 
therefore, be taken as evidence that it has a 
potential for carcinogenesis in humans unless 
there is strong evidence to the contrary.” (41 
FR 15027) 

In finalizing that decision some two 
months later, FDA stated: 

‘The Commissioner considers the fact that 
a substance has been shown to be an animal 
carcinogen must be taken as evidence that it 
has a potential for carcinogenesis in humans 
unless there is strong evidence to the 
contrary.” (41 FR 26844) 

And, in banning “TRIS”, the 
Consumer Product Safety Commission 
stated: 

“The Commission has no conclusive data 
that establish that TRIS has caused cancer in 
humans. Since cancers develop over many 
years and cannot be easily linked to 


particular causes, this is not unexpected. The 
Commission’s Office of the Medical Director 
(OMD) believes that once a substance is 
established as an animal carcinogen, it can 
never be assured as a safe substance for 
human exposure. In addition, OMD believes 
that all known human carcinogens have been 
shown to be carcinogenic in laboratory 
animals.” (footnotes omitted). (42 FR 28061) 

In “General Criteria for Assessing the 
Evidence for Carcinogenicity of 
Chemical Substances”, prepared for NCI 
by the Subcommittee on Environmental 
Carcinogenesis of its National Cancer 
Advisory Board (NCAB), (February, 
1977), it was stated that studies with 
expermental animals represent “a major 
source of data on carcinogenicity”. 
Although present knowledge is not 
sufficently advanced to allow a precise 
determination of whether a carcinogen 
identified solely by means of a bioassay 
in animals will or will not be 
carcinogenic in humans, and because it 
is not ethically nor practically feasible 
to undertake to study the effects on 
humans of substances identified as 
carcinogens through animal studies, it is 
necessary to rely on the correlation 
between substances studied in animals 
and those known to induce cancer in 
humans. The NCAB Report stated that: 

“[experience has indicated that, with one 
or two possible exceptions, compounds that 
are carcinogenic in humans are also 
carcinogenic in one or more experimental 
animal bioassay systems. In addition, several 
compounds first detected as carcinogens in 
experimental animals were later found to 
cause human cancer. Demonstration that a 
compound is carcinogenic in animals should 
therefore, be considered evidence that it is 
likely to be carcinogenic in humans, unless 
there is strong evidence in humans to the 
contrary.” (NCAB Report. 1977. p. 461; Exhibit 
B to Weinstein Statement) 

The validity of using animal data as a 
qualitative indication of potential 
human effects has long been recognized 
by scientific advisory committees, and 
other governmental bodies in addition to 
the testimony of the witnesses cited 
above and below: portions of the 
extensive discussion by expert 
committees of the general criteria and 
principles applied to the design and 
interpretation of studies in animals will 
be traced to illustrate the varying 
conditions accepted for testing for 
carcinogenicity in animals (including 
length of the exposure period, number of 
animals to be employed, kinds of 
controls to be used, etc.) and the 
necessity for reliance on such data 
despite some uncertainties that might 
arise. As far back as 1959, a report of the 
National Research Council’s Food 
Protection Committee provided one of 
the earliest reviews of the problems of 
identifying carcinogens. In the case of 
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food additives, it was noted that 
epidemiological studies were even more 
difficult to conduct in the general 
population than for occupational 
exposures, and a series of general 
considerations and principles underlying 
evaluations of carcinogenicity from 
animal studies was outlined. The report 
stated with regard to substances studied 
by administration to experimental 
animals that: 

"[t)here is general agreement as to the 
carcinogenicity of these substances and. 
although the carcinogenicity of all of them for 
man has not been demonstrated, it is unlikely 
that anyone would defend the addition of any 
of them to the human diet”. (NRC, 1959, p. 6) 

In 1961, a joint committee of the Food 
and Agricultural Organization (FAO) 
and the World Health Organization 
(WHO) issued a report entitled: 
“Evaluation of the Carcinogenic 
Hazards of Food Additives” (WHO 
Tech. Rept. 220). The Committee, in its 
report, noted the **. . . difficulty of 
carrying out and interpreting 
epidemiological studies" and recognized 
that tests in animals are necessary to 
identify carcinogens. The Committee 
stated that: 

”. . . tests on experimental animals cannot 
provide irrefutable proof of the safety or 
carcinogenicity of a substance for the human 
species. However, it is at least reassuring 
that the known carcinogenic activities of 
certain chemicals in man are similar in many 
ways to those found in experimental 
animals.” (WHO Tech. Rept. 220.1961, p. 6) 

As a minimum safeguard, the committee 
said an *\ . . investigation of the tumor 
incidence in a chronic toxicity test. . ." 
should be performed, which M . . . should 
involve the study of an adequate 
number of animals of two species [e.g., 
rats and mice) and subjected to the 
feeding of a suitable dose range of the 
substance under question for the 
lifetime of the animals." [Ibid, p. 7) 

The Committee also noted its view of 
the need to use sensitive animals and 
stated: 

“Both sexes of each of at least two species 
of animals should be used in the tests 
throughout their lifespan. In most cases these 
species would be rats and mice. Hamsters or 
dogs might be suitable, but guinea-pigs, for 
example, appear to be resistant to some 
known carcinogens. The use of dogs in 
carcinogenicity tests has disadvantages. 
Because of the expense of maintenance, it is 
difficult to use a sufficient number to detect a 
low incidence of cancer, and the life span of 
the animal is 12-15 years.” [Ibid, p. 8) 

The Committee report further stated that 
to establish valid negative results 
requires either the “unrealistic" use of 
- large numbers of animate or dose levels 
“. . . far in excess of those 
recommended for human consumption." 


[Ibid, p. 9). Thus, to reduce the 
possibility that studies in animate will 
be too insensitive to detect the 
carcinogenic action of a substance, the 
Committee pointed out that large doses 
of the substance are administered to the 
animate, despite the fact that in some 
cases large doses of many substances 
may cause nonlethal, non-carcinogenic 
but toxic effects in animate. 

A report published in 1969 by the 
International Union Against Cancer 
(UICC, 1969) discussed the results of a 
study of: 

”. . . those aspects of experimental 
carcinogenesis in animals which have a 
direct bearing on the problems of 
environmental cancer in man . . .”, with 
particular emphasis on: . . methods of 
testing substances suspected of being 
carcinogenic in man. and to problems related 
to testing procedures.” (UICC, 1969. p. 1) 

The report states: 

‘The need to formulate minimal 
requirements for satisfactory testing of 
substances suspected of being carcinogenic 
for man has been recognized for a long time, 
and a number of international and regional 
bodies had already discussed it in some 
detail and published specific 
recommendations . . . These earlier 
recommendations differed one from another 
in several respects, due in part to conflicting 
views among the various experts in the field, 
though some of the divergencies of opinion 
were more concerned with differences 
between minimal and optimal requirements." 
[Ibid., p. 11) 

The report then discussed some of the 
procedures generally employed in 
animal bioassays for carcinogenicity, 
the presentation of data, their 
interpretation, and other points, 
including priorities for testing. In the 
report it was also stated that positive 
findings should outweigh negative 
results: 

“It is generally recognized that negative 
results of biological testing are less 
significant than positive results, in relation to 
human application. This is all the more true 
when testing procedures are inadequate.” 
[Ibid, p. 18) 

In the United States, a review of 
concepts to be applied in 
carcinogenicity testing was also 
published in 1969 by the Commission on 
Pesticides and Their Relationship to 
Environmental Health, appointed by the 
Secretary of the Department of Health, 
Education and Welfare (Mrak 
Commission). The Technical Panel on 
Carcinogenicity recommended that food 
additives and contaminants be tested 
for possible carcinogenic effects by 
means of adequate long-term bioassays: 

“The minimum requirements for such 
bioassays should include: Adequate numbers 
of animals of at least two species and both 


sexes with adequate positive and negative 
controls, subjected for their lifetime to the 
feeding of a suitable dose range of the test 
material, including doses considerably higher 
than would be present in food . . . any 
substance which is shown conclusively to 
cause cancers in animals when tested under 
these conditions should be considered 
potentially carcinogenic for man ...” 

(Mrak Commission. 1969. p. 467) 
***** 

”... the number of animals in each test 
group should be sufficient throughout the 
tests to yield statistically significant results. 

It is important to stress that the detection of 
positive results in these bioassays depends 
on the development of tumor incidences 
significantly above the threshold of 
detectability for a given number of animals. 
Any carcinogenic effect below these levels 
will not be detected by the bioassays used.” 
[Ibid, p. 465) 

***.«* 

"The species most practical for testing are 
rats, mice, and—as more recently shown — 
hamsters. Strains and colonies should be 
selected to provide adequate sensitivity to 
tumor induction, as revealed by positive 
control tests with known carcinogens.” [Ibid.. 
p. 465) 

The Technical Panel noted (footnote 2 
on p. 465) that: 

”[t]he use of nonrodent species, 
recommended in the earlier reports, has now 
been substantially dropped. A suitable, 
practical nonrodent species would be useful 
but it is not available at this time .... 

While dogs have been employed for tests of 
carcinogenicity, with noteworthy success in 
selected cases (bladder carcinogenicity of 
aromatic amines), the requirement of lifetime 
feeding makes this species too expensive, in 
terms of time and funds, to be employed 
routinely.” [Ibid., p. 465) 

The Technical Panel also noted the: 

"(g)eneral principles and criteria for 
evaluation of carcinogenic hazards . . . laid 
down by several expert committees 
conceived in the last fifteen years by 
scientific and public health agencies . . .” 
[Ibid., p. 464) 

and stated that: 

"Recommendations made in these reports 
express a remarkably unanimous view on the 
general principles and criteria to be followed 
for carcinogenesis safety evaluations, widely 
accepted in principle by the scientific 
community (references omitted).” [Ibid., p. 
464) 

In the report, the Technical Panel 
discussed the uncertainties as to the 
relevance and extrapolation of animal 
data to humans, stating that such 
uncertainties: 

”. . . are a cause for concern and caution 
in interpretation of results. It should be noted, 
however, that a remarkable degree of 
concurrence has been found to exist between 
chemical carcinogenesis in animals and that 
in man where it has been studied closely.” 
[Ibid., p. 482) 
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Thus, in recommending that human 
exposure to those pesticides considered 
to present a potential health hazard to 
humans should be reduced, the Mrak 
Commission cautioned that: 

. . it is of utmost importance that the 
results of screening tests be scientifically and 
rationally considered. The correct 
interpretation of hazards to human health is 
sometimes extraordinarily difficult. It must 
involve the transfer of the results of animal 
experiments to prediction of human effects. 

In addition, the screening process frequently 
involves preliminary examination of the 
effects of massive dosages, possible 
contamination of test samples, and other 
factors which affect proper interpretation . . . 
(but). . . (t jhe health and welfare of the 
public must be effectively protected." [Ibid.. 

p. 10) 

Also in 1969, a Panel on 
Carcinogenesis of FDA’s Advisory 
Committee on Protocols for Safety 
Evaluation prepared a report (FDA 
Panel Report) and later published it 
("Panel on Carcinogenesis Report on 
Cancer Testing in the Safety Evaluation 
of Food Additives and Pesticides.” 
Toxicol. Appl. Pharmacol., 20, 419 
(1971)). The FDA Panel concerned itself 

. . with an evaluation of the present 
status of testing for carcinogenic action 
of food additives and other chemicals, 
which come into contact with man 
principally through his diet. . . and . . . 
consideration of recommended test 
procedures for carcinogenesis” (p. 425). 

A number of issues involved in the 
reliance on tests in animals under 
controlled conditions were discussed. Of 
the species of animals that might be 
used, the Panel said: 

There is general recognition that new 
species in addition to the commonly used 
rodents are needed for carcinogenicity 
testing. Increasing the number of species used 
would greatly increase the margin of 
confidence with which safety can be 
predicted . . . The most discussed additional 
species are primates. Recent studies show 
certain primates to be highly susceptible to 
some carcinogens; however, much more work 
is needed to justify the additional expense 
and time that would be necessitated by the 
introduction of these animals in routine test 
procedures." [Ibid., p. 426) 

And in a discussion of the use of dogs, 
the Panel said: 

"There is general agreement that the dog is 
not a practical test animal because of its size 
and relatively long life span." [Ibid., p. 426) 

The FDA Panel also delineated the 
responses in experimental animals as 
compared with a series of untreated 
(control) animals that . . may suggest 
the presence of a carcinogenic 
hazard . . They are: 

. (1) an increased incidence of tumors 
of a type seen commonly in the control 


animals. (2) an occurrence of a type of tumor 
not seen at all in the control animals or (3) a 
combination of the occurrence of a different 
type of tumor and an increased incidence of 
one or several types of tumors seen in the 
controls. In some experiments the only 
manifestation of an effect consists of (4) an 
earlier occurrence of tumors in the treated 
animals than in the controls, the incidence 
being the same in both. In yet another 
variation the only effect seen may consist of 
(5) an increase in the number of tumors per 
animal, the number of tumor bearing animals 
being the same." [Ibid., pp. 419-420) 

In 1969, the NRC Food Protection 
Committee prepared another report, 
“Evaluating the Safety of Food 
Chemicals,” which was published in 
1970 (NRC, 1970). The Committee noted 
that the previous reports of the Food 
Protection Committee, the Joint FAO/ 
WHO Expert Committee, and the FDA 
contained: 

". . . complementary statements of the 
principles underlying evaluation of the safety 
of food chemicals and ... set forth 
proposed procedures for accomplishing the 
evaluation . . ." (NRC, 1970. p. 1) 

The Committee stated that it was: 

". . . not the purpose of this report to 
present another set of principles and 
procedures, but rather to review the purposes 
and value of what have become conventional 
procedures . . [Ibid., p. 1) 

The Committee discussed difficulty in 
carrying out controlled epidemiological 
studies and stated that: 

"(c)ontrolled experimental studies in man, 
though desirable, have limited predictive 
value . . [Ibid., p. 44) 

and therefore: 

"(i)t is clear that appropriate and well- 
executed animal studies are more likely to 
provide a substantial background of 
biological data from which to judge safety 
than are studies in man alone." [Ibid., p. 45) 

In a discussion of the evaluation of 
the carcinogenic hazards of chemicals 
for man, the Committee stated that: 

"(o)n both ethical and practical grounds, 
the possible carcinogenic effects of chemicals 
to which man might be exposed must be 
determined in experimental animals, 
generally in short-lived species. The 
extrapolation of the results of these 
determinations to man rests on two basic 
findings: 

"1. Despite a great variety of studies, no 
significant aspect of the natural occurrence, 
induction, and properties of cancer has been 
shown to differ fundamentally between man 
and experimental animals. 

"2. Considerable assurance of the general 
applicability of the tests can be derived from 
the fact that the chemicals generally known 
to be carcinogenic in man also induce 
neoplasia (tumors) in experimental animals. 

"(M)any clear differences in the activities 
of chemical carcinogens in various species 
exist, however, and the unpredictable nature 


of species differences is the principal 
limitation to the extrapolation of results from 
studies with experimental animals to man." 
[Ibid., p. 47) 

In 1970. the report, prepared for the 
Surgeon General by the Ad Hoc 
Committee of NCI, dealt with problems 
of exposure to chemical agents from all 
sources and “. . . the scientific criteria 
for evaluation of carcinogenic hazards.” 
(NCI, 1970, p. 1). In emphasizing the 
broader scope of their report, the 
Committee said: 

"(M)any previous recommendations on the 
criteria to be used for evaluating 
environmental chemical carcinogenic hazards 
have been made for specific sources of 
exposure or for specific groups of substances 
(e.g. food additives, pesticides, certain 
occupational carcinogens). In some cases this 
approach has led to an uneven assessment of 
risks from different sources and to an uneven 
approach to preventive measures." [Ibid., p. 

1 ) 

The Committee acknowledged that: 

"(t)he present state of the art requires long¬ 
term bioassays in mammalian species for the 
experimental identification of carcinogenic 
activity . . . A body of knowledge has 
developed over the years on the response of 
experimental animals to chemical 
carcinogens. Several committees of experts in 
the field of carcinogenesis convened by 
national and international bodies over the 
past 15 years have formulated general 
principles for performance and evaluation of 
carcinogenesis studies in animals. The 
recommendations put forth by these 
committees have shown remarkable 
unanimity (specifically cited were WHO 
Tech Repts 276 and 220. FDA Panel Report, 
Mrak Commission Report) and are widely 
accepted in principle by the scientific 
community" [Ibid., p. 6)* 

Among the Committee’s 
recommendations were: 

"Any substance which is shown 
conclusively to cause tumors in animals 
should be considered carcinogenic and 
therefore a potential cancer hazard for man. 
Exceptions should be considered only where 
the carcinogenic effect is clearly shown to 
result from physical, rather than chemical, 
induction, or where the route of 
administration is shown to be grossly 
inappropriate in terms of conceivable human 
exposure. 


’The committee cited the following references: P. 
Shubik and J. Sice, “Chemical carcinogenesis as a 
chronic toxicity test: A Review.” Cancer Res. 16. 
728-742 (1956). D. B. Clayaon, “Chemical 
Carcinogenesis." Boston. Massachusetts. Little 
Brown and Co., 1962. W. C. Hueper. W. D. Conway, 
“Chemical Carcinogenesis and Cancers." 
Springfield. Illinois. C. C. Thomas 1964. J. H. 
Weisburger and E. K. Weisburger, ‘Tests for 
Chemical Carcinogens." In Methods in Cancer 
Research. Volume I. (H. Busch, ed.). New York, New 
York, Academic Press Inc.. 1967. pp. 307-387. J. G. 
Arcos, M. G. Argus, G. Wolf. 'Testing Procedures." 
In “Chemical Induction of Cancer." Volume I (J. G. 
Arcos. M. G. Argus, and G. Wolf. eds.). New York, 
New York, Academic Press Inc.. 1968, pp. 340-463. 
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. . Data on carcinogenic effects in man 
are only acceptable when they represent 
critically evaluated results of adequately 
conducted epidemiological studies. 

. . Evidence of negative results, under 
the conditions of the test used, should be 
considered superseded by positive findings in 
other tests. Evidence of positive results 
should remain definitive, unless and until 
new evidence conclusively proves that the 
prior results were not causally related to the 
exposure. 

... A basic distinction should be made 
between intentional and unintentional 
exposures. 

... No substance developed primarily for 
uses involving exposure to man should be 
allowed for widespread human intake 
without having been properly tested for 
carcinogenicity and found negative. 

". . . Any substance developed for use not 
primarily involving exposure in man but 
nevertheless resulting in such exposure, if 
found to be carcinogenic, should be either * 
prevented from entering the environment or. 
if it already exists in the environment, 
progressively eliminated.” [Ibid., pp. 1. 2) 

The Committee also stated: 

"Any substance which is shown 
conclusively to produce tumors in animals 
. . . should be considered potentially 
carcinogenic for man.” [Ibid., p. 7) 

More recent reports further confirm 
the widely recognized validity of animal 
experiments for establishing the 
carcinogenic potential of substances. An 
ongoing series of monographs published 
by the International Agency for 
Research on Cancer of WHO (IARC), 
beginning in 1972, lists animal data and 
any epidemiological evidence of cancer 
in humans when discussing the 
carcinogenic potential of individual 
substances or of classes of substances. 
The monographs were initiated as a 
result of a recommendation in 1970 of 
the IARC Advisory Committee on 
Environmental Carcinogenesis: 

. . that a compendium on carcinogenic 
chemicals be prepared by experts. The 
biological activity and evaluation of practical 
importance to public health should be 
referenced and documented.” (LARC, 1972, ^ 

Vol. 1, p. 8) 

The stated objective of the 
monographs is: 

”. . . to achieve a balanced evaluation of 
data through the deliberations of an 
international group of experts in chemical 
carcinogenesis and to put into perspective the 
present state of knowledge with the final aim 
of evaluating the data in terms of possible 
human risk, as well as to indicate the need of 
research efforts." (IARC, 1972, Vol. 1, p. 8) 

The monographs emphasized that the 
response to a carcinogen in animals may 
be observed in several forms: 

"(a) as a significant increase in the 
frequency of one or several types of 
neoplasm, as compared with other than zero 
frequency in control animals: 


"(Z>) as the occurrence of neoplasms not 
observed in control animals; 

"(c) as a decreased latent period as 
compared with control animals; 

"(c/) as a combination of (a) and (c).” 

(IARC. 1972, Vol. 1. p. 10) 

In 1975, the National Research Council 
published two reports that addressed 
the question of carcinogenicity testing in 
animals. In a report on present and 
alternative technologies for pest control 
(NRC Pest Control), it was concluded: 

”. . . the carcinogenic risks, and other 
health hazards, of pesticides require 
continuing evaluation by testing with 
laboratory mammals; and that despite the 
problems involved in translating the results 
from such experiments to human risk, the 
present techniques are sufficiently reliable to 
justify registration actions based upon such 
data alone, or an interim basis, until evidence 
convincingly demonstrates that there is no 
human risk.” (NAS. 1975a, p. 5; Hearing 
Exhibit 2) 

In a report on principles for evaluating 
chemicals in the environment (NRC 
Principles for Evaluating Chemicals), a 
section was devoted to chemical 
carcinogenesis which discussed aspects 
of experimental design for 
carcinogenicity testing. 

The report stated: 

“(rjodents are the animals of choice for 
carcinogenesis tests because of their 
convenience, comparatively short life span 
and proven susceptibility to a broad range of 
carcinogenic agents.” (NAS, Evaluating 
Chemicals. 1975b, p. 150) 

In 1976 the Subcommittee on 
Environmental Carcinogenesis of the 
National Cancer Advisory Board, 
National Cancer Institute, issued a 
report entitled "General Criteria for 
Assessing the Evidence for 
Carcinogenicity of Chemical 
Substances" (NCAB report), June 2, 

1976. The report stated: 

% 

". . . Demonstration that a compound is 
carcinogenic in animals should, therefore, be 
considered evidence that it is likely to be 
carcinogenic in humans, unless there is strong 
evidence in humans to the contrary." (NCAB 
Report, 1977, p. 461; Exhibit B to Weinstein 
Statement) 

A number of expert review 
committees which have reported since 
1976 on various aspects of the 
identification of carcinogens have 
expressed general support for the use of 
animal testing. The Safe Drinking Water 
Committee of the National Academy of 
Sciences made the following summary 
statement: 

"EFFECTS IN ANIMALS. PROPERLY 
QUALIFIED, ARE APPLICABLE TO MAN 

"This premise underlies all of experimental 
biology and medicine, but because it is 
continually questioned with regard to human 
cancer, it is desirable to point out that cancer 


in men and animals is strikingly similar. 
Virtually every form of human cancer has an 
experimental counterpart, and every form of 
multicellular organism is subject to cancer, 
including insects, fish, and plants. Although 
there are differences in susceptibility 
between different animal species, between 
different strains of the same species, and 
between individuals of the same strain, 
carcinogenic chemicals will affect most test 
species; and there are large bodies of 
experimental data that indicate that 
exposures that are carcinogenic to animals 
are likely to be carcinogenic to man, and vice 
versa. 

"Evidence that circumstances leading to 
cancer induction in humans are also 
applicable to experimental animals stems 
from the very first observation of chemical 
carcinogenesis—the appearance of cancer of 
the scrotum in chimney sweeps, observed by 
the British surgeon. Percival Pott, in 1775. It 
was not until modem times that .a substance 
implicated in human cancer was found to be 
carcinogenic in animals, when the Japanese 
scientists, K. Yamagiwa and K. Ichikawa, 
found in 1915 that extracts from coal tar 
caused cancer when applied to the skin of 
experimental animals. Many pure 
carcinogenic chemicals have since been 
isolated from a wide variety of "tars" derived 
from incomplete combustion of organic 
matter, such as coal, wood, and tobacco. 
There is little doubt that these and other 
chemicals, alone or in combination, are 
responsible for the greatly increased 
incidence of lung cancer among smokers. 
With the possible exception of arsenic and 
benzene, all known carcinogens in man are 
also carcinogenic in some species, although 
not in all that have been tested.” (NAS, 

1977a, pp. 53-54; Appendix I to Rail 
Statement) 

The final OTA report, Cancer Testing 
Technology and Saccharin stated: 

"Animal tests are accepted as valid, 
reliable predictors that a substance will 
produce cancer in humans.” (OTA, 1977, p. 5; 
Exhibit C to Weinstein Statement) 

The report continued: 

"Animal tests are the best current methods 
for predicting the carcinogenic effect of 
substances in humans. All substances 
demonstrated to be carcinogenic in animals 
are regarded as potential human carcinogens; 
no clear distinctions exist between those that 
cause cancer in laboratory animals and those 
that cause it in humans. The empirical 
evidence overwhelmingly supports this 
hypothesis.” [Ibid., p. 11) 

In the latest volume of the IARC 
Monograph series, the preamble states: 

"For many of the chemicals evaluated in 
the first 17 volumes of the IARC Monographs 
for which there is sufficient evidence of 
carcinogenicity in animals, data relating to 
carcinogenicity for humans are either 
insufficient or nonexistent. In the absence of 
adequate data on humans, it is reasonable to 
regard for practical purposes such chemicals 
as if they were carcinogenic to humans." 
(IARC 1978, Vol. 17. p. 20) 
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The National Academy of Sciences 
Committee for a Study of Saccharin and 
Food Safety Policy reported as follows: 

“Since animal studies that are properly 
conducted to detect carcinogenic activity are 
qualitatively predictive of human responses, 
the committee concludes that saccharin 
ingestion presents a predicted cancer risk to 
humans. However, because of the substantial 
uncertainties in extrapolating from 
experimental doses to human exposure 
levels, the committee concludes that 
quantitation of risks to humans cannot be 
made with confidence. M (NAS, 1978, p. T-3, 
emphasis in original) 

In addition, a report by the Food 
Safety Council made extensive 
recommendations for the use of animal 
tests in the evaluation of chronic 
hazards of food components, including 
carcinogenicity: 

“The selection of test species for chronic 
testing is limited by many practical 
considerations and has been considered in 
detail in the references cited above. Since it 
is generally acknowledged that the test 
period should encompass a major portion of 
the lifespan of the test species, the selection 
is limited to those mammalian species with 
relatively short longevity. It is also necessary 
that there exist adequate biological 
knowledge of the species, including 
information on required husbandry practices 
and spontaneous diseases and their 
management. Laboratory animals such as 
dogs, and non-human primates, although 
perhaps desirable in many respects, are 
usually unacceptable because of their 
relatively long lifespans. There may be an 
instance, however, in which the nature of the 
toxicity or the procedures required will 
necessitate the use of larger species such as 
dogs, cats or non-human primates.“ 

“Among laboratory rodents, mice and rats 
have been the traditional test species 
employed in chronic testing. Their lifespan, 
size and cost are well suited to this purpose. 
Further, there is extensive experience and 
information of the biological characteristics, 
husbandry and diseases of mice and rats, 
exceeding that of any other animals except 
domestic veterinary species. It is. therefore, 
recognized that mice and rats remain the 
species of choice under most circumstances 
unless specific considerations dictate 
otherwise. Experience with Syrian hamsters 
is expanding and this species is also 
considered acceptable for chronic toxicity 
testing. However, there is not yet sufficient 
biological data to consider hamsters as 
replacements for rats or mice, but rather as 
an acceptable third species. (Food Safety 
Council. 1978, pp. 97-98; Hearing Exhibit 227) 

C. OSHA’s General Conclusions 

The validity of qualitatively 
extrapolating animal test results to 
humans is Firmly based upon substantial 
and empirical evidence in the Record, as 
we pointed out above. Not only have 
experiments in test mammalian animals 
given positive carcinogenic test results 
for every compound known to cause 


cancer in humans, except arsenic and 
perhaps benzene, but although there 
may be wide variations in the 
susceptibility of various species to 
cancer, evidence indicates that a 
substance that causes cancer in one 
mammalian animal species is likely to 
do so in most other mammalian species 
tested. Substantial evidence and 
scientific data in the Record indicate, in 
sum, that laboratory animals are 
suitable test models for determining the 
cancer-causing potential of a toxic 
substance to humans. 

OSHA concludes that the general 
principle that substances shown to be 
carcinogenic in test animals should be 
presumed to pose a qualitative 
carcinogenic hazard to exposed humans 
was overwhelmingly supported, except 
as so qualified below; indeed, the 
specific scientific documentation for the 
principle is steadily being enlarged. It is 
for these reasons that the relevant 
portion of the OSHA Cancer policy 
states at 1990.143(b): 

(b) Positive animal studies. Positive results 
obtained in one or more experimental studies 
conducted in one or more mammalian species 
will be used to establish the quantitative 
inference of carcinogenic hazard to workers. 
Arguments that positive results obtained in 
mammalian species should not be relied upon 
will be considered only if evidence is 
presented which meets the criteria for 
consideration specified in § 1990.144(c) or 
§ 1990.144(f). 

Although a large number of witnesses 
testified about the way in which animal 
data should be used in identifying, 
classifying, and regulating potential 
occupational carcinogens, ’almost all the 
witnesses and participants accepted the 
general proposition that a substance 
found to be carcinogenic in animals 
should be regarded as a potential human 
carcinogen. This virtually unanimous 
view is illustrated by the above 
discussion and analysis. There was 
however, concern expressed about how 
OSHA's general policy will in fact be 
applied in regulatory activity in the 
future. In the preamble to the proposed 
regulation, most of the specific concerns 
discussed by the participants in this 
rulemaking were raised and discussed 
under the following 10 titles: 

1. Mammalian Species. 

2. Positive versus Non-positive Results. 

3. Testing at High Doses. 

4. Species or Organ Specificity. 

5. Statistical Significance. 

6. How much weight should be placed upon 
the incidence of benign tumors in animals as 
an indication of potential carcinogenic 
hazard in man? 

7. How much weight should be placed on 
the induction of a type of tumor which occurs 
spontaneously in untreated animals? 


8. Which routes of exposure of 
experimental animals are to be considered 
appropriate for extrapolation to man? 

9. How much confirmation of positive 
results is necessary? 

10. Can “safe" or “no effect” levels be set 
for exposure to chemical carcinogens? 

The evidence presented in this Record 
on these points will therefore be 
discused below under the same 10 titles. 
In addition, concern was expressed on 
additional points which were raised 
elsewhere in the proposal, were fully 
aired during the rulemaking and are 
discussed below as follows: 

11. Criteria for Assessing Animal Studies. 

12. Promoters. 

13. Metabolism. 

The evidence presented in the Record 
on these points and the other general 
issues raised will also be discussed 
below. 

D. THE SPECIFIC ISSUES 
1. Mammalian Species 

a. OSHA s Proposal 

In the preamble to the proposed 
regulation, OSHA proposed that tests in 
any mammalian species would be 
regarded as appropriate for the 
prediction of potential hazard to 
exposed humans, whereas tests on non- 
mammalian species would not. OSHA 
specified that rats, mice and other 
mammalian species are the species of 
choice in carcinogenicity testing, and 
that positive results in any of these 
species would be given importance, viz: 

“Mammalian species are those species of 
test animals generally considered directly 
relevant to man insofar as carcinogenicity 
testing is concerned. Other species, such as 
reptiles, have not been shown to have any 
such similarity to humans, insofar as 
carcinogenicity is concerned. Thus, OSHA 
relies, in general, only upon results found in 
testing of mammalian species. In that regard, 
the rat and mouse (and to a lesser extent the 
hamster) have traditionally been the species 
of choice for carcinogenicity testing, other 
mammalian species being useful for certain 
purposes but generally impractical for use in 
full-scale bioassays (WHO Tech. Rept. 220, p. 
8; Mrak Commission, p. 465: FDA Panel 
Report, p. 426; NRC Principles for Eve’ ating 
Chemicals, p. 150). The choice of the rat and 
mouse is not only dictated by considerations 
of convenience, but because of their known 
susceptibility to agents known to be 
carcinogenic in humans as well as the 
similarity in the mechanisms of tumor 
induction (NRC. 1970, p. 47).” (42 FR 54160) 

b. The Public's Response 

(1) General Support for the Proposed 
Position. 

Most witnesses and participants in 
this rulemaking expressed general 
support for OSHA’s proposed position 
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that a positive result in any mammalian 
species is important and meaningful in 
the qualitative identification of a 
potential human, hazard. Dr. Arthur 
Upton (Director, NCI) and Dr. Richard 
Griesemer (NCI) described the NCI 
Bioassay Program, the largest screening 
program under way for the identification 
of carcinogens, which uses rats and 
mice as the species of choice. In fact, 

NCI defines a chemical carcinogen as: 

.. a chemical that has been 
demonstrated to cause tumors in mammalian 
species by induction of a tumor type not 
usually observed: or by induction of an 
increased incidence of a tumor type normally 
seen, or by its appearance at a time earlier 
than would be otherwise expected.” (Sontag 
et a!., 1976, pp. 46-47; Appendix to Griesemer 
Statement) 

Dr. Upton (Director, NCI) after 
discussing in general the lack of 
knowledge of the mechanisms of 
carcinogenesis commented: 

“Given this lack of knowledge concerning 
mechanisms, I believe that a reproducible 
carcinogenic response in any species of test 
animal must be considered sufficient to 
describe the test compound as a carcinogen 
and so a potential threat to human health. I 
consider that a similar reaction in a second 
mammalian species is a confirmation of the 
carcinogenicity of the test agent, but it is not 
necessary before a finding of carcinogenicity 
and potential threat to human health can be 
made; negative results in a second or even 
third species of test animal do not in my mind 
establish that the test agent is not a potential 
threat for human beings. Given the variation 
in human susceptibility to carcinogens, I 
believe it unreasonable to ignore a finding of 
carcinogenicity in any mammalian test 
species when considering possible effects on 
human health. (Upton. S. 17) 

Dr. David Baltimore (MIT) stated that: 

“There is every reason to believe that the 
gross principles of carcinogenesis as studied 
in animals are relevant to humans. Therefore, 
compounds that increase incidences of 
tumors in animals should have the same 
potential in humans. Human physiology 
clearly differs from animal physiology so a 
one-to-one mapping of events in animals onto 
humans should not be expected, but generally 
principles should carry over." (Baltimore. S. 
1 - 2 ) 

Dr. Renate Kimbrough (CDC), in 
response to questioning, stated: 

“It does not matter what species are we 
talking about. Whatever species you have a 
positive result in, that should be a signal 
saying that this compound is carcinogenic, 
and that the exposure to this compound ought 
to be reduced.” (Kimbrough. Tr. 1777) 

Dr. Richard Griesemer (NCI) also 
commented: 

“We are certain today—and I used that 
advisedly—we are certain that there are no 
species differences amongst mammals for 
carcinogens, and that animal carcinogens are 


very likely if not certainly human 
carcinogens.” (Griesemer. Tr. 957) 

Dr. Matthew Meselson (Harvard 
Univ.) commented: 

”... I would be very suspicious of any such 
claim of a species difference; not that there 
are not such claims, but that sometimes they 
have been based on inadequate information 
and they seem to live on like legends and not 
really be true.” (Meselson, Tr. 1538) 

Later, he summarized by saying: 

“So, my impression on looking through the 
literature for the compounds I did is that you 
can get an exaggerated view of the 
importance of these species differences partly 
because of inadequate experimentation, 
partly because even when they do exist you 
have to ask how big are the differences in 
comparison with our purposes in getting a 
scale that covers the whole range of a 
million.” (Meselson, Tr. 1541) 

Dr. Melvin Reuber (NCI-FCRC) 
commented on the significance of the 
laboratory carcinogenicity findings to 
human health: 

"Qualitatively, it has been shown that the 
formation and occurrence of tumors in man 
and other mammals—such as hamsters, mice 
and rats—i9 quite similar. In tests undertaken 
to date, it has been demonstrated, with two 
possible exceptions (arsenic and benzene), 
that every chemical which has been found to 
be carcinogenic in man is also carcinogenic 
in one or more mammalian test animals. 
Furthermore, the majority of chemical 
carcinogens which have undergone sufficient 
testing have been shown not to be species 
specific. That is, testing has shown that if 
these compounds will produce tumors in one 
species, it will very likely produce tumors in 
more than one. thus adding weight to any 
finding of carcinogenicity in tests using any 
mammalian species. Sufficient 
documentation is available on qualitative 
extrapolation of animal data that one must 
conclude that a finding of carcinogenicity in 
one mammalian species should be deemed to 
have relevance for other mammalian 
species—including man." (Reuber, 1977, pp. 
14-15; Appendix C to Reuber Statement) 

Dr. Bo Holmberg (Swedish NBOSH) 
raised the point that the insensitivity of 
epidemiological studies does not 
preclude action on results in mammalian 
species: 

"The apparent low number of established 
occupational carcinogens is not a true 
indicator of the problem and certainly does 
not justify a lack of action on all chemical 
compounds inducing cancer in mammalian 
species.” (Holmberg. S. 7) 

Dr. Donald Millar (Acting Director, 
NIOSH) after a discussion of known 
human carcinogens commented: 

"Of the human carcinogens mentioned 
above, almost all have been shown to be 
positive in rats and several of them are 
positive in mice. Fortunately, these are the 
mammalian species which are least costly to 
process, and. therefore, their use can be 


recommended with very few or no 
qualifications.” (NIOSH, Appendix C, p. 2) 

In a recently published set of 
recommendations, the Food Safety 
Council adopted a similar viewpoint: 

“Among laboratory rodents, mice and rats 
have been the traditional test species 
employed in chronic testing. Their lifespan, 
size and cost are well suited to this purpose. 
Further, there is extensive experience and 
information of the biological characteristics, 
husbandry and diseases of mice and rats, 
exceeding that of any other animals except 
domestic veterinary species. It is, therefore, 
recognized that mice and rats remain the 
species of choice under most circumstances 
unless specific considerations dictate 
otherwise. Experience with Syrian hamsters 
is expanding and this species is also 
considered acceptable for chronic toxicity 
testing. However, there is not yet sufficient 
biological data to consider hamsters as 
replacements for rats or mice, but rather as 
an acceptable third species.” (Food Safety 
Council, 1978, pp. 97-98; Hearing Exhibit 227) 

A similar position was taken by the 
Consumer Product Safety Commission: 

“(A) Mammalian species. CPSC generally 
will rely only upon results found in testing 
mammalian species as opposed to reptiles, 
fish. etc. As a practical matter, small 
mammals such as hamsters, rats and mice 
will be the test animals of choice, because of 
their convenience, relatively low cost, and 
susceptibility to agents known to be 
carcinogenic to humans.” (CPSC, Hearing 
Exhibit 39) 

(2) Issues Raised at the Hearing. 

Despite the general consensus that 
mammalian species are generally 
appropriate for carcinogenicity testing, 
and that rats and mice are the species of 
choice, a number of witnesses objected 
to the use of certain mammalian test 
systems. In particular, objections were 
raised to the use of certain strains with 
high spontaneous incidence of tumors, 
and to the use of certain strains of mice. 
For example, the Food Safety Council 
continued as follows after the passage 
quoted above: 

“There is controversy over the use of mice 
in toxicity testing, particularly with respect to 
the assessment of potential carcinogenic risk 
(Grasso, Crampton, and Hooson, 1977). The 
relevance of test results in mice is questioned 
primarily because of the high spontaneous 
rates of certain tumor types, and the effects 
of many modifying factors such as diet, 
Viruses and hormones on the incidences. 
Particular concern is given to lymphomas, 
lung, liver and mammary tumors. It is true 
that certain strains of mice have high natural 
incidences of one or more of these tumors, 
and that their unusual genetic susceptibility 
may not be relevant to the human population 
The use of such strains is appropriate for 
carcinogenesis research but not safety 
testing. However, several strains of mice 
have relatively low to moderate rates of 
spontaneous neoplasms and these are well 
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suited to carcinogenicity testing. The fact that 
environmental factors may modify the tumor 
rates in test animals does not invalidate 
animal experiments unless species specific 
responses can be demonstrated, because 
similar factors undoubtedly also influence 
human response to carcinogens. The 
important point is that genetic and 
environmental influences be uniform among 
treated and control animals. It is also argued 
that mice are excessively sensitive to 
carcinogens, but one may equally argue that 
their sensitivity is an advantage in safety 
testing and in the extrapolation of animal 
data to the genetically diverse human 
population.” (Food Safety Council, 1978. p. 98; 
Hearing Exhibit 227) 

A number of witnesses at the hearing 
presented specific testimony on these 
issues. For example, Dr. Robert Olson 
(St. Louis Univ.) summarized his 
discussion on the use of the mouse in 
extrapolating to humans: 

. .. it is very difficult to extrapolate 
carcinogenicity testing from mice to human 
beings because of the mouse's high basal 
tumor incidence, inconstant basal 
development of tumors over various periods 
of time, marked effects of diet and nutritional 
status, response to trace carcinogens in 
animal foodstuffs, hypersensitivity to 
endocrine and social factors, inconstant life 
span and changing age-dependent tumor 
incidence, sensitivity to infection by 
oncogenic viruses and metabolic pathways 
which do not parallel those in man. The Panel 
on Carcinogenicity of the Cancer Research 
Commission of the International Union 
against Cancer recommended strongly 
against the use of only one species in 
carcinogenicity testing. They said. To allow 
for differences in the pattern of response 
between man and animals, the testing of a 
suspected substance must be carried out in 
more than one species of animal. Ideally, the 
more species used, the better, in practice, 
some compromise must be reached’ (84). For 
all these reasons, it is my view that using the 
mouse as the sole test animal in determining 
the potential human carcinogenicity of given 
compounds is not a sound biological 
approach.” (Olson, S. 25. emphasis in 
original) 

Drs. Paul Newberne and Adrianne 
Rogers (MIT) commented: 

"The foregoing discussion of the significant 
incidence of liver nodujes in a majority of 
mouse strains and substrains and the 
problems of classifying them leads one to 
conclude that the mouse leaves much to be 
desired as a species for safety testing. The 
results of studies upon which this report is 
based do not always give a clear indication 
of carcinogenic activity for a given chemical. 
The relatively rare mention of metastases or 
of histological features of hepatic tumors 
reported leads one to suspect that 
carcinogenic activity was, in some instances, 
based on the induction of nodules which may 
have been benign. 

"In our opinion, with the foregoing 
documented information in mind, it is 
scientifically unsound to base any judgment 
as to chemical safety on mouse liver tumors 


alone until we understand the biological 
behavior of such lesions. (Newberne and 
Rogers. S. 16-17) 

Dr. Paul Grasso (AIHC) stated: 

"In the mouse, lymphomas, pulmonary 
adenomas, hepatomas and mammary 
tumours are found much more frequently than 
other tumours, and are readily induced by a 
number of chemical agents. As discussed in 
our publication entitled "The Mouse and 
Carcinogenicity Testing” (Ref. 9) important 
biological factors unrelated to treatment 
appear to play a major role in the 
development of these tumours so that even if 
there is a statistically significant difference 
between test and control, one cannot accept 
this as valid evidence of carcinogenic 
activity. Some of the factors responsible for 
the development of these four types of 
tumours are outlined in the following 
sections. (Grasso. S. 5) 

His colleague Dr. Reginald Crampton 
(AIHC) also commented: 

"From the cancer point of view there is no 
such animal as the mouse. For example, the 
male mice of strain C3H will spontaneously 
develop up to 85% incidence of liver tumours 
(8,9) whereas mice of strain SWR/J have a 
near zero incidence of liver tumours (10). 
There are many similar examples involving 
other types of tumours. Furthermore, there is 
evidence that within a single strain of mice 
the incidence of spontaneous tumours may 
change with time (11,12).’* 
***** 

"Whilst the precise way in which cancer is 
caused in any species is unknown, several 
predominant factors are known to affect its 
appearance in the mouse, which are absent 
or which appear to play a minor role in other 
species, including man. These are virus 
infection, genetic effects, and hormonal 
status.” 

***** 

"Any animal that has a high incidence of 
‘spontaneous* tumours should be regarded as 
unsatisfactory. Not only is a positive result 
more difficult to establish in statistical terms 
unless large numbers of animals are used, but 
a positive result may fail to be elicited, 
thereby producing a false negative result. 

This is the most serious error of any system 
for detecting carcinogenic activity.” 
***** 

"The propensity of the mouse to produce 
tumours by the interaction of virus, genome, 
and exposure to chemicals, raises great 
difficulties of interpretation. Such 
interactions do not. as far as we know, play 
major roles in other species. These 
interactions may explain why the dose 
response to carcinogens usually observed in 
rats, is often absent or anomalous in the 
mouse, at least where the induction of 
lymphomata occurs (19.20). The ability to 
ascribe the relative importance in 
carcinogenesis of these various factors is 
often poor or non-existent, and in the case of 
bio-assays, as distinct from research 
investigations, usually impossible. Thus, 
extrapolation is not even feasible.” 
(Crampton. S. 4-7) 


Dr. James Jandl (Harvard Univ.) 
commented a{ length on the use of the 
mouse: 

”In the proposed rules OSHA recommends 
the format of employing mice in numbers of 
approximately 50. including males and 
females: and rats, in similar numbers of 
males and females. Rats are not as 
susceptible, as a rule, to carcinogenesis as 
mice. However, a number of inbred strains of 
rats have been developed which possess 
similar spontaneous high rates of cancer of 
one or more organs. The characteristic of 
both inbred mice and rats is that they are 
mainly a very fragile, poorly breeding, 
congenitally defective group of animals, 
having a lifespan that is, on the average, 
approximately one-half to one-third of 
normal. The normal lifespan of a rat is 
between three and four years. The lifespan of 
a normal mouse is approximately the same. 
Mouse Jongevity among inbred strains is very 
difficult to obtain from the source 
laboratories. Rat longevity data are available 
and they range in inbred rats commonly used 
between eleven and fourteen months. The 
deaths in these animals are not necessarily 
due to neoplasm but through a variety of 
other defects that are clustered in their 
inheritance. These include nephritis, 
pneumonitis, pulmonary cysts, and central 
nervous system lesions, etc. Thus, these 
animals are susceptible to non-specific 
stimuli.” 

"An argument introduced early by OSHA 
in defense of the use of inbred animals, for 
which they have a particular liking, is that 
almost no carcinogenic agent known to affect 
man fails to affect inbred strains. One might 
add that it is possible to induce a cancer, 
many cancers, or to expedite the onset of 
spontaneous cancer in these inbred strains 
through very non-specific means. This is not 
very important proof, and involves very few 
chemicals, and does not apply to at least two 
carcinogens for man." 
***** 

"Among the numerous overt biochemical 
and other differences between mouse and 
man which bear upon the issue of 
carcinogenesis, is a habit that is particularly 
prominent in rodents known as coprophagy. 
The significance of the coprophagy in the 
metabolism of ingested substances and 
specifically with regard to carcinogenesis has 
only been appreciated in recent years. It is 
generally accepted fact that a foreign 
chemical absorbed into the body of any 
mammal is subject to a host of detoxifying 
mechanisms, a typical one being conjugation 
to a glucoside, glucuronide or sulfate. This 
leads to excretion, harmlessly, of the 
compound through the bile into the intestine. 
At the lower end of the small intestine the 
conjugated material then is exposed to the 
vast population of anaerobic microorganisms 
which possess an enormous diversity of 
biochemical enzymic reactions, potentially.” 
***** 

"Consequently, the habit of coprophagy, 
which is an intense way of life for rodents, 
inevitably casts a shadow of doubt on much 
of the experimental carcinogenesis studies 
that have been performed in rats and mice. 
(Coprophagy cannot be prevented without 
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extraordinary physical technology; indeed, 
the restraints required to prevent it induce 
mental changes that totally alter the habits of 
the animal and make it useless as a test 
animal.)'* 

***** 

“It is highly unlikely that one can place 
credence upon the tests conducted in rodents, 
particularly inbred mice and inbred rats 
which are quite distant from man. which have 
different detoxifying and metabolizing 
properties, which have the unpleasant habit 
of coprophagy, and which have so short a life 
span that doses employed in testing them are 
hundreds or thousands or tens of thousands 
greater than those to which occupational 
personnel would be exposed. Indeed, it is 
almost certain that the high level of toxicity 
or the near-toxicity of each individual dose 
given on the unfirm and unsubstantiated 
ground that the lifespan of the animal must 
be compensated for by increased dosage in 
order to be interpretable for human beings, 
contributes to the carcinogenicity of any 
compound given. It is also true, in the 
opposite direction, that because large and 
toxic levels of compounds are tested, the 
multi-factorial dose-effect or dose-response 
nature of chemicals confuse the results and 
actually conceal a carcinogen because the 
chemical is given in an amount that in itself is 
anti-carcinogenic, as described previously." 

“I think it would be reasonable to assume 
that a compound tested under these bizarre 
conditions in mice, should it be found to be 
carcinogenic, should be accepted only as a 
potential hazard for man until proved 
otherwise.” (Jandl, S. 29-31, 33-34, 36-37 
emphases added) 

Dr. William Butler (NACA) also 
commented on this issue: 

“It is true that the National Cancer Institute 
and Shell Research Company use mice 
extensively in their research. This is 
primarily for reasons of convenience, and 
because both mice and man are mammals. 
There is evidence that both mice and man are 
susceptible, for example, to the induction of 
hepatic carcinoma. But there is no good 
evidence that the responses of mice to 
carcinogens are similar to those of man. 

There are dissimilarities in the distribution 
and sites of neoplasms and there is no good 
evidence that the other pathological changes 
induced by carcinogens are the same in the 
two species. Such correlations have no 
foundation and should not be used to justify 
regulation. 

“The use of mice has strongly been 
advocated as a test species for 
carcinogenesis bioassay. At the present time, 
this is beset with difficulties, as there is 
considerable disagreement over the 
pathological diagnosis of many lesions, not 
only those termed “hepatomas" but also on 
the significance to be placed on the increased 
incidence of such lesions in inbred strains." 
(Butler. S. 12) 

As did Dr. Johannes Clemmesen 
(Danish Cancer Registry); 

“OSHA proposes to accept as conclusive 
evidence of carcinogenicity positive results in 
one species if those results have been 
replicated. In doing so OSHA overlooks the 


fact that, in general, laboratory mice have 
been inbred more intensively than rats. 
Systematic brother-to-sister mating through 
many generations of mice has been 
encouraged to ensure a high degree of genetic 
uniformity. This, however, has resulted in a 
corresponding loss of general applicability of 
results. For instance, it has been possible to 
breed strains of mice with very high 
incidence of mammary cancer, while in the 
human species it is possible to demonstrate 
only a slight hereditary trend to this disease. 

In my view a strain of mice consisting of 
practically genetically uniform animals 
corresponds to the genetical makeup of only 
a single human and the data should be 
evaluated accordingly. Replication of results 
within the same strain of mice is not 
equivalent with replication within a non- 
inbred species, not to speak of different 
species. It therefore is not a sound criterion 
for classification." (Clemmesen, S. 12-13) 

The above quotations mention a 
number of different objections to the use 
of specific strains of animals as the 
basis for inferences of carcinogenic risk. 
Although these objections were not 
always separated by the witnesses, the 
following distinct issues appear to be 
raised by this testimony: 

(a) Can strains with a high spontaneous 
incidence of tumors be used in 
carcinogenicity testing? 

(b) Does the presence of tumor viruses 
invalidate positive results in mouse test? 

(c) Is the spontaneous incidence of tumors 
in certain mouse strains unstable, and if so 
does this invalidate positive results obtained 
in them? 

(d) Can liver tumors in mice be diagnosed 
reliably and consistently? 

(e) Is the induction of tumors in mice 
predictive of carcinogenicity in other species? 

(f) Can reliable results be obtained in 
inbred strains of rodents? 

(g) Are there other characteristics of 
rodents, such as a tendency to coprophagy, 
which would invalidate their use in 
carcinogenicity testing? 

(a) Can $trains with a high 
spontaneous incidence of tumors be 
used in carcinogenicity testing? This 
issue is discussed elsewhere in this 
Preamble (Section V.D. 7: Spontaneous 
Tumors ). There OSHA concludes that 
the occurrence of spontaneous tumors in 
the strain of animals used for testing 
would not by itself invalidate a test, 
providing that the test is adequately 
controlled. Under such circumstances, 
the occurrence of a high incidence of 
tumors in controls is in general likely to 
give false negative rather than false 
positive results. OSHA agrees that in 
cases where the spontaneous incidence 
of tumors is extremely high (over 50 
percent), the results of experiments may 
be difficult to interpret. However, 
although there was much discussion of 
hypothetical cases of this kind, no 
witness presented an example in which 


such a case was the primary evidence 
for carcinogenicity of a substance. 

(b) Does the presence of tumor viruses 
invalidate results obtained in mouse 
tests? In addition to the general 
statements quoted above, three 
witnesses offered specific comments on 
viruses. Dr. Reginald Crampton (AIHC) 
presented the following comments: 

“Cancer inducing viruses are widespread 
in mice, in particular those inducing tumours 
of the lymphoreticular system and the 
mammary gland (16). The genetic make-up of 
the mouse is also known to be a strong 
influence on the incidence of pulmonary. (17) 
mammary and lymphoreticular tumours. 

There is some evidence that in the case of 
lymphoreticular tumours it is the interaction 
between the genome and viruses which, in 
some ill-defined way, induces these tumours 
(18). Similarly, the susceptibility of the mouse 
to mammary tumours when its hormonal 
status is changed may also be related to the 
interaction of virus and hormonal activity 
and diet (16)." (Crampton, S. 6) 

Dr. Robert Olson (St. Louis Univ.) also 
included a paragraph on viruses (Olson. 

S. 21-23). However, neither of these 
witnesses suggested that the effect of 
tumor viruses would be enhanced by 
noncarcinogens. The only such claim 
was made by Dr. Francis J. C. Roe 
(AIHC): 

"The above concept of the origin of tumour 
viruses was advanced by ourselves ten years 
ago (Roe and Rowson, 1968) and is accepted 
as both plausible and likely by those who 
have considered it. It accounts for the fact 
that certain virus-induced neoplasms occur in 
far higher incidence in some strains of 
laboratory animal than any single kind of 
neoplasm of unknown cause occurs in any 
other species, including man. Thus there is no 
equivalent in the wild or in man of the 100% 
or close to 100% incidences of, say. mammary 
cancer, or malignant lymphoma in certain 
strains of mice, unless one encompasses 
outbreaks of leukaemia in fowls, epizootic 
myxomatosis (deliberately spread by man in 
the control of rabbit populations) and odd 
diseases, such as Aleutian disease of mink." 

“It is clear from numerous published 
studies that the presence of tumour viruses 
may greatly enhance the risk of tumour 
development in response to exposure to other 
agents, including X-irradiation and chemical 
agents (see Roe and Rowson, 1968). 

Moreover, non-specific non-carcinogenic 
agents, such as turpentine (Friedewald, 1942) 
may greatly enhance the tumorigenic effects 
of tumour viruses." (Roe. S. 63) 

As Dr. Roe pointed out, it is well- 
established that some carcinogens may 
interact with tumor viruses to enhance 
tumor incidence. The paper by 
Friedewald, cited by Dr. Roe for the 
proposition that non-carcinogens may 
do so also, was conducted under 
conditions (gross tissue damage 
followed by application of another 
carcinogen) which would be regarded by 
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OSHA as inappropriate for prediction of 
human risk. In any case, Roe’s 
categorization of turpentine as “non- 
carcinogenic” is not justified by the 
results of any experiments available to 
OSHA (NIOSH, 1978c; USDHEW. 1969). 
This matter was put into perspective by 
Dr. Robert Squire (Johns Hopkins 
University): 

‘Since mice harbor so many oncogenic and 
other viruses, including a hepatitis virus, it 
has been claimed that hepatic neoplasms in 
ihis species are likely to be the result of 
i:ocarcinogenic viral effects that are not 
relevant to humans. Although it is true that 
mice are subject to numerous viral infections, 
so are humans. Furthermore, human hepatitis 
virus has been implicated in the etiology of 
human liver cancer (Ziegler et al. 1977). If. 
therefore, a murine virus is involved in mouse 
liver carcinogenesis (and there is no evidence 
to substantiate this), it may still be relevant 
to human cancer assessment.” (Squire, S. 21) 

Thus, OSHA concludes that the 
involvement of a virus in the etiology of 
a certain type of tumor would not 
necessarily invalidate the identification 
of a carcinogen based on observed 
induction of this type of tumor. 

However, to accommodate the scientific 
concerns expressed above, OSHA 
believes that if convincing evidence is 
presented showing the primary 
involvement of a virus in a particular 
experiment and that the substance is not 
likely to be carcinogenic in the absence 
of the virus, OSHA will consider the 
evidence on its merits if certain 
minimum criteria are met. Specifically, 
in other words, if the virus is clearly 
established to be the sole direct 
mechanism producing the carcinogenic 
effect in the test mammalian animals, 
the virus will not be regulated pursuant 
to this set of regulations, as the 
definition of “potential occupational 
carcinogen” found in 1990.103 includes 
only physical or chemical substances. If 
the substance is alleged to operate only 
by way of interaction with a virus, so 
that the substance has only an indirect 
link to the carcinogenic effect, the final 
set of regulations provide in § 1990.144(f) 
that: 

*‘(f) Indirect Mechanisms. 

The Secretary will consider evidence that 
positive results obtained in a carcinogenesis 
bioassay with experimental animals are not 
relevant to a determination of a carcinogenic 
risk to exposed workers, if the evidence 
demonstrates that the mechanism by which 
the observed tumor incidence is effected is 
indirect and would not occur if humans were 
exposed. As examples, evidence will be 
considered that a substance causes a 
carcinogenic effect by augmenting caloric 
intake or that the carcinogenic effect from 
exposure to a substance is demonstrated to 
be the result of the presence of a carcinogenic 
virus and it is demonstrated that, in either 


case, the effect would not take place in the 
absence of the particular carcinogenic virus 
or the augmented caloric intake. 

(c) Is the spontaneous incidence of 
tumors in certain mouse strains 
unstable, and if so does this invalidate 
positive results obtained in them? 
Although a number of witnesses and 
participants referred to variability or 
“instability” in the spontaneous 
incidence of tumors in certain mouse 
strains, only a few such witnesses or 
participants provided detailed 
documentation of this variability and of 
factors influencing it. Dr. Francis J. C. 

Roe (AIHC) presented evidence that the 
“spontaneous” incidence of tumors may 
be influenced by genetic factors, viruses, 
hormones, microbiological status, 
immunological status, trauma, parasitic 
infections, radiation , caloric intake, and 
diet, in addition to carcinogens (S. 20- 
41). Dr. Roe placed particular emphasis 
on the roles of nutritional factors and 
caloric intake, and introduced some of 
his own experimental results in this 
area: 

“Of all the factors known to influence the 
incidence of cancers, diet and caloric intake 
are, in my opinion, among the most 
important." (Roe, S. 31) 

Dr. Robert Olson (St. Louis Univ.) also 
presented evidence for the influence of 
the same factors (S. 16-23), and in 
addition pointed out the dependence of 
tumor incidence on age (S. 21). 

Drs. Paul Grasso and Reginald 
Crampton (AIHC) introduced their book 
“The Mouse and Carcinogenicity 
Testing” (Grasso et al., 1977), which 
provided extensive tabulations of 
“spontaneous” tumor incidence in mice. 
The data were classified by strain, sex, 
site of tumor, laboratory and date of 
experiment. However, other factors 
stressed by other witnesses, such as age. 
duration of experiment, and diet, were 
not tabulated. The authors concluded: 

"An important feature in the history of 
these tumours is the fluctuation in incidence 
in the same strain from generation to 
generation in the same laboratory, and from 
one laboratory to the next. This is 
particularly noticeable in both inbred and 
outbred strains with a high natural incidence 
of tumors. As far as one can tell, this 
fluctuation is unpredictable and quite 
unexplained.” (Grasso et al., 1977, p. 6; 
Hearing Exhibit 138) 

Some of the same data were cited by 
other witnesses, including Drs. Paul 
Newbeme and Adrianne Rogers (MIT). 
A number of the same points were made 
in the book Mouse Hepatic Neoplasia 
(Butler and Newbeme. 1975). especially 
in Chapter 6 by Grasso and Hardy: 

“Thus there is some evidence that a 
number of factors may be involved in the 


induction of this type of tumour, and until 
more is known about their role it would be 
unsound to base conclusions on carcinogenic 
activity on the sole induction of mouse liver 
tumours, even assuming they are all cancers." 
(Grasso and Hardy, 1975, p. 129) 

There was considerable confusion in 
this and other testimony on this subject. 
Most witnesses did not make clear 
whether they believed that the 
variations in “spontaneous” tumor 
incidence were in fact “unpredictable 
and quite unexplained” (as suggested by 
Drs. Grasso and Crampton) or whether 
they are in fact predictable and 
explainable on the basis of 
environmental and host factors (as 
suggested by the testimony of Drs. 

Olson and Roe). If the former, it would 
indeed be difficult to interpret the 
results of experiments which showed 
changes in tumor incidence at the sites 
in question; if the latter, the variability 
could be accommodated by the use of 
properly matched controls. 

This issue was reviewed in detail by 
Dr. Walter Heston (NIHJ, an expert in 
the interaction of genetic and 
environmental factors in determining 
tumor incidence in mice, and the author 
of a number of papers cited by Drs. 
Olson, Roe, Grasso, and Crampton. Dr. 
Heston reviewed in detail the genetics 
of tumor incidence in mice, and the 
history of major strains and sub-strains, 
and he explained the phenomenon of 
“genetic dtrift”. He then pointed out, with 
examples, the dependence of 
“spontaneous” tumor incidence on age, 
sex, hormonal status, diet, growth and 
well-being, and experimental factors 
such as postmortem conditions, degree 
of examination of animals, pathological 
definitions, and statistical fluctuations. 
He reviewed the data presented by Drs. 
Grasso and Crampton and pointed out 
numerous errors and over¬ 
simplifications. In particular, he pointed 
out that much of the “unpredictable and 
. . . unexplained” fluctuation in tumor 
incidence was attributable simply to 
variations in age of the animals in 
different experiments (Heston, Post¬ 
hearing Comment, Appendix 1). Much, if 
not all, of the remaining variation was 
attributable to genetic drift, 
inconsistencies in tumor classification, 
incomplete autopsy, and diet. 

"Upon detailed examination of the 
background material contained in these 
publications it soon becomes apparent that 
the figures on tumor incidence are not easily 
comparable with one another and certainly 
do not demonstrate that there are wide and 
unpredictable fluctuations in tumor 
frequencies among animals likely to serve as 
experimentals and controls in a test for 
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chemical carcinogenesis.” (Heston, Post¬ 
hearing Comments, p. 18) 
***** 

*'. . . do not find that this compilation 
establishes that tumors such as hepatomas 
vary in incidence in such a way as to lessen 
their value or the value of inbred mice in 
testing for carcinogenic effects of chemical 
substances." [ibid., p. 17) 
***** 

"The factors of age, substrain differences, 
diets, and procedures must all be controlled 
before any conclusions on variability of 
tumor rates can be drawn." [ibid., p. 21) 

Dr. Heston also pointed out similar 
errors and misinterpretations presented 
by Drs. Paul Newbeme (MIT) and 
Robert Olson (St. Louis Univ.) (S. 21-23). 
Although the testimony of Dr. Heston 
(NIH) cited above was primarily 
addressed to the variability of liver 
tumors in mice, he also showed that the 
alleged variability in the incidence of 
mammary tumors was largely illusory 
(Heston, Post-hearing Comment, p. 21, 
Appendix 2). 

As Dr. Heston pointed out, the effects 
of the environmental and host factors 
which affect tumor incidence in mice 
can readily be controlled by careful 
experimentation: 

. . there are many important genetic and 
environmental factors which are known to 
influence incidence of hepatomas and other 
tumors of the mouse. These influencing 
factors, both real and procedural, can make 
tumor frequency estimates of lessened or no 
value if they are not controlled by 
appropriate experimental designs. It is 
extremely important to recognize that these 
factors can be controlled and must be 
controlled in any adequate testing for a 
carcinogen. Control animals must always be 
run simultaneously with the experimental 
animals. The controls and experimentals 
must be genetically alike—preferably 
matched littermates within a well- 
characterized line of an inbred strains or FI 
hybrid of two inbred strains. Controls and 
experimentals must be of the same age and 
sex distribution. They must be kept in the 
same environment to the extent that this is 
possible. This means that they should have 
the same temperature, humidity, lighting, and 
handling. Ideally cages should be distributed 
throughout the mouse room in a randomized 
way. The animals must be fed the same diet 
with the exception of the candidate 
carcinogen if a candidate compound is to be 
administered via the dietary route. Once the 
compound has been administered and the 
animals are sacrificed at the desired age or 
ages, controls and experimentals must be 
subjected to the same autopsy and diagnosis 
procedures. The only difference between the 
test group and the controls should be that the 
test group receive the candidate substance 
while the control animals are free of the 
candidate substance. In this way any 
difference between the two groups in 
incidence of hepatomas or other tumors can 
be attributed to the substance tested. While it 
is true that the incidence of induced or 


spontaneous tumors can be changed by 
environmental influences, induced changes in 
tumor incidence are not difficult to determine 
accurately if the environmental and genetic 
factors are properly controlled. In other 
words, properly controlled carcinogenesis 
bioassays in mice give reliable and 
meaningful results." (Heston. Post-hearing 
Comments, pp. 15-16, emphasis added) 

Other witnesses (including Dr. I. Nathan 
Dubin (Medical College of Penn.), S. 19. 
and Dr. David Groth (NIOSH), Tr. 2999) 
concurred with Dr. Heston’s 
conclusions. The National Agricultural 
Chemicals Association (NACA) also 
recommended that the same factors 
should be controlled (S. 33). Dr. Richard 
Griesemer (NCI) testified as follows: 

"It is common knowledge that strains of 
rodents have differing incidences of 
spontaneous tumors. Also known, but not so 
commonly stated, is that the incidences of 
spontaneous tumors within a strain or 
substrain are remarkably constant. In a 
carcinogenesis bioassay, when matched 
control animals are used, genetic drift is not a 
factor. When matched control animals are 
housed under identical environmental and 
dietary conditions as well, comparisons of 
treated and untreated animals can be made 
with assurance." (Griesemer, S. 8-9) 

Finally, as Dr. Heston (NIH) also 
emphasized, intra-specific variability in 
spontaneous tumor incidence, and 
influences of environmental and host 
factors on this incidence, are found not 
only in mice, but also in other animals, 
including humans: 

"The assertion by Drs. Grasso and 
Crampton that chemically induced 
enhancement of the major tumors of the 
mouse (lung, liver, mammary and 
reticuloendothelial tumors) should not suffice 
to consider that chemical as posing a 
carcinogenic hazard to humans is a 
perplexing one. While it is true that such 
enhancement may come about by 
mechanisms which are not relevant to 
humans, it is also true that the same or 
related mechanisms may indeed operate in 
humans. Moreover, it is not known whether 
human tumors which do appear are 
"spontaneous", chemically-induced, or the 
result of chemical enhancement of a 
neospontaneous state in otherwise normal 
cells. Thus, I feel that a reproducible 
chemical enhancement of spontaneously 
occurring tumors can be considered as 
evidence that the chemical is hazardous to 
man—the chemical may indeed be 
carcinogenic in man. 

"Studies of cancer incidence in human 
populations indicate that some cancers may 
be the result of chemical carcinogens acting 
on susceptible genotypes in people. Tokuhata 
(1963) and Tokuhata and Lilienfeld (1963) 
demonstrated this relationship between 
genetic susceptibility to lung cancer and 
clinical manifestation of lung cancer among 
smokers. A total of 270 lung cancer victims 
were matched with 270 controls who did not 
have lung cancer to the extent possible for 
age, smoking patterns, income, state of 


health, etc. A significant excess in lung 
cancer mortality was found in relatives of the 
lung cancer patients when compared with the 
relatives of the noncancerous control 
individuals. The question was raised about 
familial tendencies to smoke, which could be 
related to familial tendencies to develop lung 
cancer and thus give rise to a spurious 
association between smoking and lung 
cancer. It was found that lung cancer was 
aggregated in families independently of 
smoking habits and that smoking habits were 
also aggregated in families, but this 
aggregation was independent of the 
appearance of lung cancer. This is evidence 
that genetic predisposition to cancer, much 
like what we have observed in inbred strains 
of mice, may be critical in the chemical 
induction of cancer in humans." (Heston, 
Post-hearing Comments, pp. 23-25) 

As many witnesses were at pains to 
point out, cancer incidence in humans is 
known to be influenced by genetic 
factors, viruses, hormones, 
microbiological status, immunological 
status, trauma, parasitic infections, 
radiation, caloric intake, and diet, in 
addition to carcinogens (see especially 
testimony of Drs. Roe, Squire, and the 
book edited by Fraumeni (1975)). These 
are exactly the factors listed by Roe (S. 
20-41) as influencing tumors in mice and 
rats. Indeed, Dr. Crampton agreed that 
man is an "unsatisfactory” animal in the 
same sense as he had categorized the 
mouse as "unsatisfactory” (Crampton, 
Tr. 6590). "Satisfactory” or not, 
substantial evidence in the Record 
indicates that the mouse is a reasonable 
model for identifying substances that 
pose a potential carcinogenic hazard to 
humans. The critical precaution to be 
observed in experimental studies with 
mice—as in epidemiological studies 
with humans—is to match the exposed 
and unexposed (control) groups, so that 
rigorous comparisons can be made. 

(d) Can liver tumors in mice be 
diagnosed reliably and consistently? 
Four witnesses presented evidence for 
the proposition that liver tumors in mice 
could not be diagnosed reliably and 
consistently, so that it is not possible to 
draw unambiguous inferences about 
carcinogenicity from changes in their 
frequency. This proposition has been 
presented in some detail in a book 
Mouse Hepatic Neoplasia (Butler and 
Newbeme, 1975). This book was 
introduced into evidence by several 
parties, including its editors, Drs. 
William Butler (NACA) and Paul 
Newberne (MIT). In addition, Drs. Stan 
Vesselinovitch (NACA) and Adrianne 
Rogers (MIT) presented similar 
testimony. 

The arguments of these witnesses and 
of contributors to Mouse Hepatic 
Neoplasia may be summarized briefly 
as follows: (i) Pathologists cannot agree 
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on the nomenclature to be assigned to 
tumors and other lesions of the mouse 
liver; (ii) most of the tumors are 
histologically benign, and the term 
“hepatocellular carcinoma” should be 
reserved for those that display 
unequivocal characteristics of 
malignancy; (iii) the progression of 
tumors through various stages is not yet 
understood, so that terminology 
implying a sequential development 
should not be used. In addition to these 
terminological questions, several 
witnesses claimed that the biological 
behavior of the tumors and their 
relationship to chemical carcinogens is 
not yet understood. 

Examples of these statements include 
the following: 

“It is evident from literature reports that 
there is a wide-spread divergence of opinion 
on the diagnosis of mouse liver lesions and of 
their significance (Butler and Newbeme, 

1975). At the I.A.R.C. Working Conference on 
Liver Cancer held at the Chester Beatty 
Research Institute in 1968 the problem of 
interpretation of focal proliferative lesions of 
mouse liver cells was discussed, and there 
was little agreement on the diagnosis of such 
lesions. The interpretation of individual 
lesions varied from hyperplasia to malignant 
neoplasia if invasion or metastases were not 
demonstrated. Without information on the 
biological behaviour of the lesions, pathologic 
opinions are based upon interpretation of 
histologic and cytologic detail and vary with 
the experience of individual pathologists." 

“The divergence of pathologic diagnoses of 
mouse liver lesions has been demonstrated in 
two exercises. In an unpublished study, 
opinions were obtained from ten pathologists 
representing Canada, the United States, the 
United Kingdom. Germany and the 
Netherlands, on lesions induced in mouse 
liver by a pesticide. In no case was there 
unanimity of opinion of the ten pathologists 
consulted. In another study in Japan, a series 
of 43 cases was considered by 15 pathologists 
and again there was no unanimity of opinion. 
Moreover, there was a lack of consistency of 
individual opinions (Takayama. 1975). While 
in many cases there was a measure of 
agreement, in others wide variation was 
apparent." 

“There are a number of explanations for 
these discrepancies including the inevitable 
disparity of training and experience of the 
pathologists. Whatever the cause of the 
disparity, it has far-reaching public health 
and economic significance. If the assessment 
of an experiment or test is based on the 
pathological interpretations of induced 
lesions, as it almost invariably is in safety 
testing, any disagreement in interpretation 
obviously limits the usefulness of the 
system." (Newbeme and Rogers. S. $M0) 

* ♦ * • ♦ 

“As a result of my interest in the 
development and diagnosis of rodent hepatic 
neoplasia, and with the wide spread of 
disagreement as to the diagnostic features by 
which hepatic neoplasia is recognized in the 
rat and mouse. Dr. P. M. Newbeme. 


Department of Nutrition and Food Science, 
Massachusetts Institute of Technology, and I 
decided that it would be useful to assemble a 
group of pathologists actively interested in 
the subject. As a result of our efforts, we 
organized a group of pathologists 
representing as diverse a range of opinion as 
possible to meet in a workshop and discuss 
the problem. This meeting was held in May. 
1974. the report from which is published in a 
Monograph entitled ‘Mouse Hepatic 
Neoplasia,’ published by Elsevier (North 
Holland), Amsterdam, and edited by Dr. 
Newbeme and myself. Within this workshop, 
many aspects of the problems of diagnosis 
and interpretation of mouse hepatic 
neoplasia were discussed. It will be apparent 
from reading the papers and from the 
discussion of this workshop that there are 
very wide levels of disagreement as to both 
the means by which hepatic neoplasia is 
diagnosed in the mouse and the relevance of 
this to carcinogenicity testing. It is also 
apparent that on the basis of the work which 
is in the scientific literature, the problems of 
diagnosis and interpretation cannot now be 
resolved." (Butler, S. 5-6) 
***** 

“Because of their frequent occurrence, the 
hepatic nodular lesions in rodents have been 
extensively studied and debated, yet these 
hepatic lesions in rodents persist as targets of 
controversy. Lesions whose natural history 
has been less well-studied cannot be 
characterized, and hence the significance of 
increased incidences of benign lesions in 
rodents is even more obscure." (NACA, S. 31) 
***** 

“We cannot conclude that each of various 
hepatic nodular populations, however 
temporally related to bona fide 
hepatocellular carcinoma, represent a 
development step committed ultimately to 
progress to hepatocellular carcinoma. In my 
judgment the carcinogenicity of a compound 
should be predicated upon the induction of 
malignant neoplasia (carcinoma) and not 
simply upon the induction of benign nodular 
lesions or even hyperplastic nodules in 
rodents. Provisions should be made by OSHA 
for consideration of evidence pertaining to 
the correctness of a diagnosis of malignant 
neoplasms, since this is directly relevant to 
the assessment of the potential carcinogenic 
risk to man.” (Vesselinovitch, S. 13) 
***** 

“The study of neoplastic lesions in rodents 
is important for two reasons. Firstly to further 
the understanding of the pathogenesis of 
neoplasia and secondly as part of 
toxicological evaluation of new compounds. 

In both cases the extrapolation of the animal 
data to man must be based upon an 
evaluation of the information available. 
Therefore it is essential to attempt to get an 
accurate diagnosis of the proliferative lesions 
in the rat and mouse liver. The morphology 
and biological behaviour of these lesions in 
the rat has been described by many 
investigators. There is convincing evidence of 
a correlation between the structure of the 
primary lesions and its ability to invade and 
metastasize in the host. Also the incidence of 
metastases is high. In our experience with 
aflatoxin 75% of rats with such pleomorphic 


lesions have demonstrable invasion and 
metastases. Therefore a diagnosis of 
hepatocellular carcinoma on the morphology 
of the primary liver lesion is justified." 

"In the mouse the situation is confused. 
There are only a few descriptions in the 
literature of the morphology of the lesions. 
There is even less published evidence of their 
biological behaviour in the host making any 
correlation between the morphology of the 
primary lesions and behaviour in the host 
unwise if not impossible. The presence of a 
5% incidence of metastases from a defined 
lesion is insufficient evidence of the 
malignant nature of the remaining 95%. It can 
only arouse suspicion as to their nature." 
(Jones and Butler, 1975, p. 51) 
***** 

"The main problem that arises from the 
study of the nodular lesions in the mouse 
liver is making an assessment of their 
biological behaviour. It is obviously 
important to determine which of the lesions 
are carcinoma and to recognize the 
characteristics of the lesions which enables 
this diagnosis to be made. In the 
recommendations of the IARC Working 
Conference on Liver Cancer it was suggested 
that the assessment of the carcinogenicity of 
a lesion should be based upon its biological 
behaviour: that is the presence of invasion or 
metastases. However, in all published series 
and from our experience with 
phenobarbitone, the incidence of metastases 
is very low. Even in the reports (Walker et 
al.. 1971) where the lungs were step serial 
sectioned metastases were only found in 2.1% 
of mice with nodules. In our own series we 
have so far failed to find any metastasis or 
evidence of local invasion. From literature 
surveys this would appear to be a common 
finding. Therefore, except in those cases 
where such biological behaviour can be 
demonstrated in a high incidence, the 
definitive diagnosis of carcinoma cannot be 
made." 

“In the earlier part of this paper we have 
attempted to sub-divide the parenchymal cell 
lesions using the criteria of Walker et al. 
(1971). This classification was initially used 
as a convenient but arbitrary division. 

Walker et al. also found that the metastases 
occurred in those animals with the type B 
lesions. This classification was primarily 
based upon the structure of the nodules and 
its associated vascular bed and secondarily 
upon the cytology. At the extreme ends of the 
spectrum we find it reasonably easy to make 
the distinction between the types of lesions. 
However, there appears to be a continuous 
spectrum of change without a sharp 
separation of types. On our large area plastic 
embedded material the subdivision of types 
becomes even less certain." 

“The cytological characteristics of the 
lesions have been used as diagnostic criteria 
of malignancy. In the large nodules arising in 
controls there is some variation in both ceil 
size and staining characteristics of the 
cytoplasm, as well as increased variation in 
nuclear size. It is worth noting that in non¬ 
tumour bearing untreated mice, 18-24 months 
old, there is considerable variation in nuclear 
morphology. Multinucleate cells are also 
present and the nuclei contain cytoplasmic 
inclusions." (Jones and Butler, 1975, pp. 42- 
47) 
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It is apparent on reviewing this 
material that the issues raised were at 
least partly nomenclatural and semantic 
rather than biological. The classification 
of a continuous spectrum of lesions into 
discrete categories inevitably appears to 
be somewhat judgmental, and it is not 
surprising that pathologists should 
disagree as to the precise points at 
which to place the boundaries between 
categories. Much of the dispute is 
concerned with the distinction between 
benign and malignant tumors (see 
quotations above from Jones and Butler 
1975, and a discussion of this paper in 
Butler and Newberne 1975, pp. 57-59). 
Most pathologists define a malignant 
neoplasm as one which has the potential 
to invade and/or metastasize, whereas 
others require that invasion or 
metastasis must have occurred before 
they consider a neoplasm to be 
malignant. The restrictive criteria 
demanded by Drs. Butler and 
Vesselinovitch for the diagnosis of 
hepatocellular carcinoma appear to 
represent extreme examples of the latter 
position. However, the nomenclatural 
distinctions between benign and 
malignant tumors are not important to 
the identification of potential 
carcinogenic risks, as discussed below 
in Section V.D. 6 of the Preamble. The 
important distinction for this purpose is 
not between benign and malignant 
tumors, but between neoplastic and non¬ 
neoplastic lesions. Although there are, 
of course some marginal cases on which 
pathologists will disagree, the consensus 
of the expert pathologists who testified 
at the hearing (with the possible 
exception of Dr. Butler) was that this 
distinction can be made reliably. For 
example, Dr. Robert Squire (Johns 
Hopkins University) testified as follows: 

"Thus there is good evidence that the 
neoplastic process is sequential and therefore 
that the practice of differentiating early and 
late lesions and assigning them to different 
biological processes is arbitrary and without 
foundation. It is incumbent upon those who 
reject the presence of early lesions as 
evidence of carcinogenicity to provide 
evidence to the contrary." 

"Pathologists have applied such names as 
hyperplastic nodules, adenomas, hepatomas, 
type A nodules, and hepatocellular 
carcinoma to the early proliferative nodules 
in mouse livers. NCI and NCTR pathologists 
involved in carcinogenesis bioassays and 
their collaborators currently agree that the 
early nodules should be termed hepatic 
adenomas, and the more diffuse, anaplastic 
lesions be termed hepatocellular carcinomas. 
The early nodules are considered benign 
neoplasms in the sense that they rarely 
invade normal tissues or metastasize at that 
stage, but they are recognized as the 
precursors of the malignant carcinomas. It is 
because of this potential for malignant 
behavior that several pathologists prefer the 


term carcinoma for the entire spectnim of 
lesions. There was, however, consensus 
among this group of experienced pathologists 
that all of the available evidence indicates 
that these proliferative hepatocytic lesions in 
mouse livers are neoplastic and represent a 
carcinogenic response in that species." 
(Squire. S. 20-21) 

Dr. Melvin Reuber (NCI-FCRC) 
testified as follows: 

"My own knowledge and experience of 
liver tumors in rats and mice are summarized 
in part in Appendix C. a review of 
carcinogenicity testing of chemicals with 
particular reference to organochlorine 
pesticides. This paper includes a description 
of the development of neoplastic lesions in 
the livers of rats and mice exposed to 
carcinogens, with a classification of 
successive stages in this development. For 
reasons stated in this and numerous other 
papers which I have written, it is my 
experience that neoplastic lesions in the 
livers of mice can be characterized and 
diagnosed as reliably in mice as in other 
animals. There is an excellent correlation 
between the histopathological characteristics 
of liver tumors in mice and their biological 
behavior as reflected by transplantation 
experiments or observations of invasion and 
metastasis. The development of liver tumors 
in mice closely parallels that observed in rats 
and humans. The induction of liver tumors in 
mice by chemicals is a reliable indication of 
carcinogenicity and provides a valid index of 
carcinogenic risk to exposed humans. This 
opinion is shared by specialists at the 
National Cancer Institute and the 
International Agency for Research on 
Cancer." (Reuber, S. 2, citing Reuber. 1977) 

Dr. I. Nathan Dubin (Medical College 
of Penn.), after reviewing some of the 
data in Mouse Hepatic Neoplasia and 
pointing out the limited pathological 
experience of some of the authors, 
continued as follows: 

"The argument has been made that we 
don’t know enough about liver tumors in mice 
to correlate their morphologic structure with 
their behavior, and that the experience in 
mice has been limited to 25 years. Yet in 1908, 
Murray presented evidence attesting to the 
malignant neoplastic nature of the 
spontaneous hepatic tumor of the mouse, 
followed 7 years later by a report of its 
metastasis by Slye et al. in 1915 (cited by 
Stewart, 1975, p. 320). The duration of 
experience with mouse hepatic tumors is 
close to 70 years, and not 25 years." (Dubin. 

S. 17) 

Dr. Harold Stewart (NCI), an eminent 
and experienced pathologist, discussed 
the issue at considerable length in one 
of his exhibits: 

"Evidence attesting to the malignant 
neoplastic nature of the common 
spontaneous hepatic tumor of the mouse was 
first presented nearly 60 years ago (Murray, 
1908); this was followed 7 years later by a 
report of its metastasis (Slye et al.. 1915) and 
20 years later by a report of its 
transplantability to other mice (Strong and 


Smith. 1936). Subsequent studies have 
continued to confirm these acceptable criteria 
of a malignant neoplasm in properly executed 
experiments. More than 30 years ago. 
Edwards et al. (1942) adduced additional 
evidence from elegant cytological studies that 
the spontaneous hepatic lesion of the mouse 
is a genuine neoplasm and advanced cogent 
arguments that contradicted those advanced 
by others who contended that the lesion is a 
hyperplastic nodule of regenerated tissue or 
developmental anomaly. Among the 
arguments advanced then and now to imply 
the nonneoplastic nature of the hepatic 
growth is the high degree of differentiation of 
the cells, together with their definite 
tendency to form liverlike cords alternating 
with endothelial-lined sinuses and the 
capacity for storing fat and glycogen. That 
the lesion is regenerative in character is 
difficult to reconcile with the absence of any 
demonstrable damage in liver tissue away 
from the hepatoma. The fact that the lesion 13 
seen in mice consistently after middle age 
contradicts the idea of a congenital anomaly 
Moreover, the fact that the cells may be well 
differentiated does not rule out neoplasm, 
since the metastasis of spontaneous hepatic 
cell carcinomas of man. the cow, and other 
species, and of certain of the induced liver 
carcinomas of the rat, may closely resemble 
normal hepatic cells." 

* * * « * 

"It is evident from the foregoing that for 
years following Murray’s 1908 report of the 
first observation of the common hepatic 
tumor of the mouse, this small neoplasm was 
the object of serious scientific study by those 
interested in the pursuit of knowledge for its 
own sake. Their studies resulted in the 
accumulation of a large body of facts dealing 
with the morphology of the spontaneous and 
induced tumors, the metastases and 
transplants, the characteristics of the 
subcellular constituents, the incidence in 
different inbred strains of mice, and the 
influence of genetics, age, diet, castration, 
and hormones. These scientific studies 
proved this lesion to be cancer. Then 
suddenly all this changed. This small tumor, 
often not as large as the tip of a man’s finger, 
began to engage the attention of wealthy and 
powerful industrial concerns, the chemical 
and pharmaceutical companies in particular, 
whose products including drugs, chemicals, 
food additives, and pesticides when 
subjected to carcinogenicity testing in the 
mouse, might induce this tumor. Examples are 
aldrin, dieldrin, and DDT. Two questions 
were asked: Is the common liver tumor of the 
mouse a genuine malignant neoplasm? 

Should a chemical compound that induces the 
common liver tumor of the mouse but tumors 
at no other site in this species, and no tumors 
at any site in other species of laboratory 
animal, be banned from the human 
environment because the agent under test 
poses a carcinogenic hazard for man? There 
are those who have said yes and those who 
have said no to one or the other or both of 
these questions." 

"Train (1974), in prohibiting the 
environmental use of aldrin and dieldrin 
(except for three minor uses), based his 
decision on the testimony of expert witnesses 
who are recognized authorities on 
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carcinogenesis and carcinogenicity testing. A 
crucial piece of testimony given by one of the 
experts, Dr. U. Saffiotti of the National 
Cancer Institute, was that the proposition is 
unacceptable, that the induction of liver 
tumors in mice is a tissue response that is not 
representative of carcinogenic effects such as 
are seen in the other organs and other 
species. Moreover, Train (1974) held that 
there is no distinction between the induction 
of so-called benign or malignant tumors in 
determining the carcinogenicity of a 
compound. Butler (1971) agreed that the 
ability of the hepatoma to transplant suggests 
that the lesion is neoplastic but not 
necessarily carcinomatous, since according to 
him transplantion per se cannot be 
considered an absolute indication of 
malignancy ."Roe (1968) in a paper entitled 
Carcinogenesis and Sanity" argued that 
evidence for carcinogenicity must be sought 
in more than one biological system since an 
increase of a type of tumor that arises 
commonly in a test species is suggestive of a 
cocarcinogenic rather than a carcinogenic 
effect. This opinion was later expressed by 
Roe and Grant (1970) and by Grasso and 
Crampton (1972). Fouts (1970) argued that the 
mouse is an unsatisfactory test animal 
because hepatic microsomal enzyme 
inducers, such as phenobarbitone and DDT. 
induce similar responses in man and the rat 
and a dissimilar response in the mouse. Some 
have dangerously proposed that a critical 
assessment of the carcinogenic potential to a 
man of a chemical compound, where 
variations in results between test species 
exist, can be obtained only from 
epidemiological studies in man exposed to 
high levels of the chemical for long periods. If 
this suggestion were to be taken seriously, 
then in view of the known lengths of the 
latent periods of different industrial cancers 
in man. such a wait-and-see attitude might 
well require a long period of many years - 
before the onset of an epidemic of cancer due 
to the chemical in question manifested itself. 

"Geliatly (1975) deplored the use of the 
term 'hepatoma' and instead advocated the 
use of the term 'hepatic parenchymal nodule' 
as though a change in name had the power to 
alter the nature of the lesion. He advanced 
the concept that the common liver tumor of 
the mouse represents a broad spectrum 
covering focal, nonneoplastic, cellular 
proliferation (nodular hyperplasia), benign 
parenchymal neoplasm (liver cell adenoma), 
and finally malignant parenchymal 
neoplasms (hepatocellular carcinoma). In 
analyzing the carcinogenic relevance of these 
different categories of hepatic lesions of the 
mouse to man, he classified 4- 
dimethlyaminoazobenzene as a powerful 
carcinogen for man because it induced 
hepatocellular carcinomas in the mouse 
according to his classification. By contrast, 
when he fed the food additives Flavour G and 
Flavour F he classified the increased hepatic 
lesions caused by these agents almost 
exclusively as small nodules of hyperplasia. 

"The reasoning employed by some who 
classify the mouse hepatoma as a 
hyperplastic lesion is difficult to understand 
unless they mean to imply that such a lesion 
Is a stage in the evolution of cancer. But not 
all authors imply this meaning. Geliatly (1975) 


is firm in his conviction that some hepatic 
lesions of the mouse are hyperplasias to 
begin with, and remain so and do not 
progress to cancer during the lifetime of the 
animal, but he adduced no convincing 
evidence to support this contention. As with 
many neoplasms of man and animals, the 
early stages of cancer may be innocuous- 
looking cellular proliferations. As the 
neoplastic condition progresses to its final 
stages, the lesion takes on patterns or 
appearances that pathologists commonly 
recognize as cancer. What some do not 
appreciate is that the process is cancer from 
its earliest inception. " (Stewart. 1975. pp. 320, 
326-328: Exhibit B to Stewart Statement: 
emphasis added) 

Dr. Renate Kimbrough (CDC) similarly 
testified that so-called "hyperplastic 
nodules" in both mice and rats are 
neoplasms: 

"Ms. Warren: Of what value in the 
determination of carcinogenicity do you 
think, for example, mouse hepatic neoplastic 
nodules would have? 

"Dr. Kimbrough: To me they are part of the 
response that you get from an agent that is a 
carcinogen. 

"Ms. Warren: What about hyperplastic 
nodules? 

"Dr. Kimbrough: Of course, there is a lot of 
confusion still in the literature about that, 
and this same confusion exists for rat liver 
lesions. For the rat lesions the National 
Academy of Sciences is now trying to have a 
standardized nomenclature for these liver 
tumors to indicate what they represent. In 
other words, many people use hyperplastic 
and neoplastic nodules interchangeably. That 
is. one person will call something a 
hyperplastic nodule that another person will 
call a neoplastic nodule. 

"To me. all of these nodules are neoplasms. 
There is no such thing as a hyperplastic 
nodule." (Kimbrough, Tr. 1792) 

In confirmation of these expert opinions, 
it is interesting to note that a recently 
published study by Williams et al. (1979) 
has confirmed that both early and late 
stages in the development of mouse liver 
nodules are transplantable and thus 
conform to the criteria of neoplasms: 

"In conclusion, the successful 
transplantation of the mouse liver nodules 
described in this study confirms that these 
nodules are neoplasms, and the finding of 
metastases from transplants of Type B 
tumors indicates that these are malignant 
neoplasms. These findings thus correspond 
with the biologic behavior of these neoplasms 
in situ recently described by Vesselinovitch 
et al. (Williams et. al., 1979, p. 70) 

OSHA concludes from analysis of 
these statements and exhibits that the 
alleged difficulty in identifying and 
interpreting neoplasms in the mouse 
liver is grossly exaggerated. The 
biological behavior of mouse liver 
neoplasms is well understood and can 
be identified objectively and reliably. 
Provided that scientific experience and 
judgment are used, the induction of 


mouse liver tumors can be used as an 
indicator of carcinogenicity as reliably 
as tumors arising at other sites or in 
other species. Indeed, one of the 
witnesses quoted above appears to have 
been essentially in agreement with this 
conclusion: 

"For a number of years, I have advocated 
the usefulness of the mouse liver system for 
carcinogenicity bioassays when used with 
full consideration of the extensive knowledge 
acquired in the area of hepatocarcinogenesis 
and neoplastic liver morphology. This view is 
based on several, long-term, integrated 
studies aimed at identifying various factors 
and experimental conditions capable of 
modifying inception and/or promotion of 
liver carcinogenesis." (Vesselinovitch. S. 14) 

(e) Is the induction of tumors in mice 
predictive of carcinogenicity in other 
species? As shown above, the objections 
to the use of the mouse liver tumor 
system on the grounds that it gives 
unreliable and non-reproducible results 
appear to have little or no substance. A 
separate objection made by some 
witnesses is that mouse liver tumors 
have unique characteristics which mean 
that enhancement of their incidence by 
a chemical is not predictive of 
carcinogenicity in other species, 
including humans. Although no witness 
made this claim explicitly, several made 
statements that at least implied such a 
position. Examples of such statements 
are those by Dr. Paul Grasso (AIHC), S. 
5-10, Tr. 6560-6563: Dr. Reginald 
Crampton (AIHC), S. 7-8, Tr. 6559; Dr. 
William Butler (NACA), S. 12; and 
several statements by contributors to 
Mouse Hepatic Neoplasia (Butler and 
Newberne 1975). Although most of these 
comments were addressed to the mouse 
liver, Drs. Grasso and Crampton also 
objected to the use of other tumor sites 
in the mouse. 

OSHA is aware that doubts about the 
validity of the mouse liver tumor system 
are fairly widely held, and that several 
reports of scientific committees issued 
in the past two years have reflected the 
controversy. For example, the Report of 
the NCAB Subcommittee made the 
following statement: 

"Certain methods (listed below) are 
important pointers to potential 
carcinogenicity and cannot be ignored; 
however, they may require additional studies 
before extrapolation to particular conditions 
of human usage can be made. Examples of 
these methods are: 

Bioassays employing inbred strains of 
animals which develop high incidences of 
particular tumors in the untreated state. In 
some of these studies the particular 
characteristics of the animals and the results 
obtained may require additional evaluation— 
in other instances, such well controlled test 
systems may be quite satisfactory for the 
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establishment of carcinogenicity of an agent.” 
(NCAB Report. 1977, p. 462) 

The International Agency for 
Research on Cancer (IARC) revised the 
wording of the preamble to its 
monograph series during 1978 to read as 
follows: 

“Evidence for the carcinogenicity of some 
chemicals in experimental animals may be 
limited for two reasons. Firstly, experimental 
data may be restricted to such a point that it 
is not possible to determine a causal 
relationship between administration of a 
chemical and the development of a particular 
lesion in the animals. Secondly, there are 
certain neoplasms, including lung tumours 
and hepatomas in mice, which have been 
considered of lesser significance than 
neoplasms occurring at other sites for the 
purpose of evaluating the carcinogenic risk of 
chemicals to humans. Such tumours occur 
spontaneously in high incidence in these 
animals, and their malignancy is often 
difficult to establish. An evaluation of the 
significance of these tumours following 
administration of a chemical is the 
responsibility of the particular Working 
Group preparing the individual monograph, 
and it has not been possible to set down rigid 
guidelines; the relevance of these tumours 
must be determined by considerations which 
include experimental design and 
completeness of reporting.” 

“Some chemicals for which there is limited 
evidence of carcinogenicity in animals have 
also been studied in humans with, in general, 
inconclusive results. While such chemicals 
may indeed be carcinogenic to humans, more 
experimental and epidemiological 
investigation is required.” 

"Hence, ‘sufficient evidence’ of 
carcinogenicity and ‘limited evidence’ of 
carcinogenicity do not indicate categories of 
chemicals: the inherent definitions of those 
terms indicate varying degrees of 
experimental evidence, which may change if 
and when new data on the chemicals become 
available. The main drawback to any rigid 
classification of chemicals with regard to 
their carcinogenic capacity is the as yet 
incomplete knowledge of the mechanism(s) of 
carcinogenesis." (IARC, 1978, p. 21)* 

The Food Safety Council made a 
similarly equivocal statement: 

“There is controversy over the use of mice 
in toxicity testing, particularly with respect to 
the assessment of potential carcinogenic risk 
(Grasso. Crampton, and Hooson, 1977). The 
relevance of test results in mice is questioned 
primarily because of the high spontaneous 
rates of certain tumor types, and the effects 
of many modifying factors such as diet, 
viruses and hormones on the incidences. 


* Some confusion was caused in the Record by 
the introduction of an earlier draft of this section of 
the preamble. Such confusion was evident, for 
example, in the testimony of the American Textile 
Manufacturers Institute (S. 15). OSHA notes that the 
revised and final version quoted above does not 
draw any general conclusion about the applicability 
of results obtained in the mouse liver, but merely 
states that these neoplasms “have been considered 
of lesser significance" and states that such cases 
should be examined on their own merits. 


Particular concern is given to lymphomas, 
lung, liver and mammary tumors. It is true 
that certain strains of mice have high natural 
incidences of one or more of these tumors, 
and that their unusual genetic susceptibility 
may not be relevant to the human population. 
The use of such strains is appropriate for 
carcinogenesis research but not safety 
testing. However, several strains of mice 
have relatively low to moderate rates of 
spontaneous neoplasms and these are well 
suited to carcinogenicity testing. The fact that 
environmental factors may modify the tumor 
rates in test animals does not invalidate 
animal experiments unless species specific 
responses can be demonstrated, because 
similar factors undoubtedly also influence 
human response to carcinogens. The 
important point is that genetic and 
environmental influences be uniform among 
treated and control animals. It is also argued 
that mice are excessively sensitive to 
carcinogens, but one may equally argue that 
their sensitivity is an advantage in safety 
testing and in the extrapolation of animal 
data to the genetically diverse human 
population.” (Food Safety Council. 1978. p. 98; 
Hearing Exhibit 227) 

Finally, in the specific case of dieldrin, 
the WHO/FAO Working Group on the 
Evaluation of Pesticides in Food 
concluded that the induction of mouse 
liver tumors was not predictive of 
human risk: 

"Results of various carcinogenicity tests in 
mice and other mammalian species indicate 
that there is a species-specific effect of 
dieldrin and aldrin on the mouse liver, 
resulting in an increased frequency of liver 
tumors only in this animal species. In all 
species examined (mouse, rat. rabbit, rhesus 
monkey, chimpanzee) 12-hydroxy-dieldrin 
and 4,5-aldrin-trans-dihydrodiol were the 
major metabolites. Regarding the ratios of 
these two metabolites the mouse seems to 
metabolize the test compound predominantly 
by the opening of the epoxide ring. This 
metabolic pathway on the one hand and a 
high rate of metabolism compared to other 
animal species examined on the other, could 
result in relatively high concentrations of 4,5- 
aldrin-transdihydrodiol in the mouse liver." 

"Dieldrin, as well as other chlorinated 
pesticides, is a powerful inducer of 
microsomal enzymes. Owing to their high 
rate of metabolism, mice are especially 
susceptible to such effects. (See Section 3.1). 
Compared to other animal species, it reacts 
rather anomalously and the mouse, therefore, 
may not be an appropriate model for man in 
this case." 

"The results of prolonged enzyme induction 
are proliferation of the endoplasmic reticulum 
in the cells, and hypertrophy and hyperplasia 
of the liver. These changes are fully 
reversible if treatment is ceased before 
tumours have developed on the chronically 
overloaded and damaged cells. Similar 
effects are produced by phenobarbital." 
(WHO/FAO 1978, exhibit 52). 

The scientific documentation cited by 
these committees is much less extensive 
then that in the OSHA record. The 
NCAB and IARC did not cite any 


specific documentation on this issue, 
and the papers cited by the Food Safety 
Council and WHO/FAO have been 
discussed above and OSHA believes 
that other papers are more scientifically 
convincing.* 

On reviewing the Record, OSHA finds 
that there is little scientific support for 
Ihe position that tumorigenicity in the 
mouse is not predictive of effects in 
other species, including humans. In fact, 
there is extensive and substantial 
evidence in the Record to support the 
proposition that the induction of tumors 
in mice, and specifically tumors in the 
mouse liver, is highly correlated with 
carcinogenicity in other organs and 
other species. For example. Dr. Lorenzo 
Tomatis (IARC) (Tomatis, et a!., 1978: 
Appendix 5 to Tomatis Statement) 
reviewed data on chemicals or 
manufacturing processes associated 
with cancer induction in humans and 
reported that nineteen of these had been 
adequately tested in the mouse. Of these 
nineteen, eighteen were positive in the 
mouse, including five that were positive 
in the mouse liver and fifteen that were 
positive in other organs. The lone 
exception is hematite mining, for which 
the exact substance(s) responsible for 
inducing lung cancer are unknown. It i9 
questionable whether exposure 
conditions similar to those found in the 
mining industry can be adequately 
recreated for laboratory tests to take 
into account possible synergistic effects. 

An earlier review of the relationships 
between the induction of liver tumors in 
mice and effects in other species 
(Tomatis et al. 1973) was referred to by 
OSHA in the preamble to the proposed 
regulation. Dr. Umberto Saffiotti (NCI) 
described the results of this earlier 
survey: 

"Tomatis et al. (1973) have reviewed this 
issue. They searched the literature and made 
a list of chemicals that were reported to have 
induced liver tumors in mice: 58 chemicals 
were included in this list. The literature was 
then examined for reports on tests of these 
chemicals in two other species, namely rats 
and hamsters. Of these 58 mouse liver 
carcinogens, 18 were reported to induce only 
liver tumors in mice, while the others 
produced tumors in other organs also. Of the 
18 that were reported to produce only mouse 
liver tumors, none were reported to have 
been adequately tested in the other two 
species with negative results. Of the 58 
chemicals which were reported to induce 
tumors of the liver, or of the liver plus other 
organs. in4he mouse, only 16 were listed as 
having been tested and found negative in one 
of the other species (rats or hamsters)#of 
these 16, however, 9 were reported as 
negative in rats but were not tested in 


•See also NIOSH (1978b) for a much more 
comprehensive and critical review of the data on 
aldrin/dieldrin cited by the WHO/FAO committee. 
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hamsters, 1 was reported as negative in rats 
but was positive in hamsters, 5 were reported 
as negative in hamsters but were positive in 
rats. Thus only one compound, positive in 
mice, was reported as having been tested in 
both rats and hamsters with negative results: 
This compound is benz(a)anthracene which 
was reported to cause not only hepatomas 
but also lung tumors by feeding in mice, and 
was found to be carcinogenic also by other 
routes of administration in mice, causing 
tumors of the lung, skin, and bladder. 
Although this compound was reported as 
negative in rats and hamsters, it is important 
to state that it was not adequately tested in 
rats and hamsters. There are no reports of 
such tests by chronic feeding in rats or 
hamsters, nor of any long-term tests with 
continuous administration in large numbers 
of animals, with adequate pathology. The 
only feeding study in rats on this compound 
was published in 1945 (White and 
Eschenbrenner, 1945); it stated that 2 out of 3 
male rats were found to have 3 hepatomas 
each. No hepatomas were found in 3 females, 
nor in different groups of controls. Although 
obviously totally inadequate, this report 
suggests the possibility of liver 
carcinogenicity in rats. So the conclusion of 
this literature survey is that no chemical was 
found to have been adequately tested and 
shown to produce liver tumors in mice but no 
tumors in the other two most common species 
of test animals. As a matter of interest, 
Tomatis et al. have limited their discussion to 
the correlation of test results as presented in 
the literature, without undertaking a critical 
evaluation of the adequacy of the test used to 
enter a classification of positive or negative 
into their tables. Such an analysis would 
show that many tests in rats or hamsters, 
reported as negative, are really quite 
inadequate and should not be accepted as 
(negative evidence)." (Saffiotti, S. 32-33) 

Dr. Saffiotti concluded: 

“The survey by Tomatis et al. is however, 
sufficient to disprove the proposition that the 
induction of liver tumors in mice is a tissue 
response that is not representative of 
carcinogenic effects such as are seen in other 
organs or other species. No scientific basis 
could be found to support the suggestion that 
the carcinogenicity of a chemical in mice is 
not representative of its activity in other 
species including man." (Saffiotti, S. 33) 

The review by Tomatis et al. (1973) 
has not been updated to incorporate the 
results of more recent experimentation. 
However, the data introduced into the 
record do not justify any change in the 
general conclusion drawn by Tomatis et 
al. and by Dr. Saffiotti. In the NCI 
bioassay report series, several new 
chemicals have been reported to induce 
tumors in the mouse liver but not in 
other organs of the mouse or in rats. 
Examples are DDE, trichloroethylene, 
chlordane, and heptachlor (NCI 
Carcinogenesis Technical Reports, Nos. 
2, 8, 9,131). On the other hand, several 
chemicals which have been reported in 
the past to be carcinogenic only in the 
mouse liver are now known to induce 


tumors also at other organs in the mouse 
and/or in other species. Examples are 
DDT (NIOSH 1978a), aldrin/dieidrin 
(NIOSH 1978b), phenobarbital (Rossi et 
al. 1977), and chloroform (NCI 
Carcinogenesis Technical Report, 1976). 
Thus, as experimentation continues, the 
general concordance between the mouse 
liver and other bioassay systems 
remains good. 

The validity of results obtained in the 
mouse for assessing carcinogenic 
potential in humans was also supported 
by a number of other eminent scientists. 
These included: Dr. Harold Stewart 
(NCI), S. 5; Dr. Samuel Epstein (Univ. of 
Ill.), Exhibit 10c, p. 2429-2431; Dr. Arthur 
Upton (Director, NCI), S. 18; Dr. Curtis 
Harris (NCI), Tr. 2003; Dr. Benjamin 
Trump (Univ. of Md.), Tr. 2002-2003; Dr. 
Lawrence Fishbein (NCTR), Tr. 1857; Dr. 
Melvin Reuber (NCI-FCRC), S. 2; Dr. I. 
Nathan Dubin (Medical College of 
Penn), S. 17-21; Dr. Robert Squire (Johns 
Hopkins University), S. 22; and Dr. 
Renate Kimbrough (CDC), Tr. 1797-1798. 
And, based on similar scientific 
evidence, the Administrator of EPA, on 
at least two occasions, has come to the 
same conclusion. In In Re Shell, the EPA 
Administrator stated: 

"Most of what we know about cancer is 
derived from tests with experimental 
animals, usually mice. The response of mice 
to carcinogens is similar pathologically to 
that of man; and research laboratories, such 
as those of the National Cancer Institute and 
Shell Chemical Company, use mice 
extensively in their research." (Footnotes 
omitted) 

And in In Re Velsicol, the EPA 
Administrator reiterated: 

"For these reasons, pesticides and other 
chemicals are tested for carcinogenicity in 
laboratory animals, particularly mice (the 
first choice) and rats, which are broadly 
accepted by the scientific community as 
appropriate test animals for these purposes." 

"The mouse develops almost every kind of 
cancer that occurs in man and, with few. if 
any. exceptions, is subject to cancer from any 
source which is known to be a carcinogen in 
man. In both mouse and man, genes are 
involved in the control of processes through 
which cancer is induced. They control 
reactions to physical and chemical 
carcinogens. The genetic characteristics of 
mouse and man are sufficiently similar to 
permit the assumption that if a chemical or 
other agent such as radiation causes cancer 
in a particular organ of mice, then it will also 
cause cancer in the same organ, or possibly 
some other organ, of man. 

"In fact, the difficulty with using laboratory 
animals to test for carcinogenicity lies in the 
other direction. The failure of a chemical to 
induce cancers in a particular strain (or even 
several strains) of laboratory animals is not 
an assurance that the chemical is not a 
carcinogen in man. since that particular 
strain may be genetically resistant to cancer 


from that source, where, by contrast, the 
genetic susceptibility of people to cancer 
varies a great deal from person to person." 

(42 FR 54160) 

(f) Can reliable results be obtained in 
inbred strains of rodents? Several 
witnesses objected to the use of inbred 
strains of rodents, specifically mice, on 
the grounds that such strains were 
excessively sensitive, unstable, or 
otherwise unsuitable for carcinogenicity 
testing. The most explicit set of 
objections of this kind was by Dr. James 
Jandl (Harvard Univ.): 

"The arguments presented by OSHA in 
defense of their reliance upon testing 
substances for carcinogenesis in inbred 
strains of mice are specious and often 
contradictory. For example, it is stated that 
almost all substances accepted as being 
carcinogenic for human beings are 
carcinogens for ‘rodents’: the fact is that the 
strains of mice most commonly selected for 
such tests have a spontaneous development 
of one or more cancers as a natural 
consequence of the particular genetic defect 
in cancer resistance mechanisms for which 
they were originally inbred." 

• # * * * 

"In the proposed rules OSHA recommends 
the format of employing mice in numbers of 
approximately 50. including males and 
females; and rats, in similar numbers of 
males and females. Rats are not as 
susceptible, as a rule, to carcinogenesis as 
mice. However, a number of inbred strains of 
rats have been developed which possess 
similar spontaneous high rates of cancer of 
one or more organs. The characteristic of 
both inbred mice and rats is that they are 
mainly a very fragile, poorly breeding, 
congenitally defective group of animals, 
having a lifespan that is. on the average, 
approximately one-half to one-third of 
normal. The normal lifespan of a rat is 
between three and four years. The lifespan of 
a normal mouse is approximately the same. 
Mouse longevity among inbred strains is very 
difficult to obtain from the source 
laboratories. Rat longevity data are available 
and they range in inbred rats commonly used 
between eleven and fourteen months. The 
deaths in these animals are not necessarily 
due to neoplasm but through a variety of 
other defects that are clustered in their 
inheritance. These include nephritis, 
pneumonitis, pulmonary cysts, and central 
nervous system lesions, etc. Thus, these 
animals are susceptible to non-specific 
stimuli. 

"An argument introduced early by OSHA 
in defense of the use of inbred animals, for 
which they have a particular liking, is that 
almost no carcinogenic agent known to affect 
man fails to affect inbred strains. One might 
add that it is possible to induce a cancer, 
many cancers, or to expedite the onset of 
spontaneous cancers in these inbred strains 
through very non-specific means. This is not 
very important proof, and involves very few 
chemicals, and does not apply to at least two 
carcinogens for man." (Jandl, S. 24, 29-31) 

Dr. Robert Olson (St. Louis Univ.) 
citing Roe and Tucker (1973), likened the 
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use of “pure bred strains of mice with 
high tumor incidence as tantamount to 
using a dirty biological 'test tube’, in 
which case the carcinogen may in fact 
be functioning as a co-carcinogen.” (S. 
15). Dr. Benjamin Van Duuren (NYU) 
expressed a preference for using 
random-bred animals which have a low 
incidence of spontaneous tumors, and 
commented on supposed difficulties 
raised by the use of inbred strains in the 
NCI bioassay program (Van Duuren, Tr. 
1814-15). 

These comments reflect considerable 
confusion about a number of points. For 
example, OSHA did not have a 
“particular liking” for inbred strains, nor 
recommend their use: OSHA merely 
proposed to use results obtained in 
either inbred or outbred strains if such 
were the only results available. Inbred 
strains do not constitute a “dirty” 
experimental tool, but a “clean”, precise 
tool for a limited purpose. The point is 
that some witnesses in the hearing 
confused the interpretation of tests 
which demonstrate hazard with the 
design of tests to demonstrate safety. 

This issue was reviewed by Dr. 

Walter Heston (NIH). a pioneer in the 
development and use of inbred strains 
of mice for studying factors affecting 
tumor incidence. Dr. Heston described 
characteristics of inbred strains of mice 
which were misunderstood by the 
witnesses quoted above: 

“An inbred strain is a line or breed of mice 
which has been propagated by matings of 
littermate brother sister pairs for 20 or more 
generations.” 

* * * ♦ * 

“After 20 generations, the percentage of 
homozygosity increases very slowly until it is 
balanced by the reverse tendency toward 
heterozygosity because of spontaneous 
mutations. This reversion to heterozygosity is 
the basis for the process known as genetic 
drift which is discussed below. 

“In starting an inbred strain, problems in 
maintaining the strain soon arise because of 
the appearance of deleterious traits. Most 
individuals of all diploid species contain 
genes for recessive deleterious traits. These 
traits are not expressed because they are 
masked by the dominant nondeleterious 
alleles. During inbreeding, recessive genes 
become expressed because of homozygosity. 
Frequently these deleterious traits cause loss 
of viability, reproductive success, or both. 
These problems in viability are overcome, 
however, by maintaining large numbers of 
animals. This permits selection for vigorous 
animals. The critical period is around 
generation eight. Once the strain gets beyond 
this point it usually can be maintained with 
no difficulty. 

“With homozygosis at practically all loci 
the strain continues to breed true generation 
after generation. All offspring are then 
genetically similar to one another and to their 
parents. The degree of genetic similarity is 


almost as great as that between identical 
twins. 

* * « * • 

"Today we have inbred strains of all 
laboratory animals that supply the 
genetically controlled material with which 
the most modem medical research on 
mammals is carried out. Without the use of 
inbred strains, biological results would be 
much more difficult to reproduce, which 
would lessen their value. 

" 1.2 Tumor frequencies in mouse strains 
and substrains 

“In selecting the brother and sister pairs 
which are the basis for developing an inbred 
strain, certain traits, such as viability, are 
selected intentionally. The majority of traits, 
however, are fixed unintentionally in the 
inbreeding process. Such traits include those 
which are responsible for fixing the incidence 
of various tumors that can be expected when 
nongenetic factors are controlled. Thus 
certain combinations of genes give, in some 
strains, over 99% of certain tumors within the 
normal lifespan of the animals. Other gene 
combinations, seen in other inbred strains, 
give incidences approaching 0% and still 
other strains have tumor incidences in 
between these extremes. These incidences 
are characteristic of the particular strain and 
are relatively stable generation after 
generation, provided the nongenetic factors 
are kept constant.” (Heston. Post-hearing 
Comments, p. 1-4) 

After reviewing data on factors which 
affect tumor incidence in inbred and 
outbred strains, Dr. Heston concluded: 

“The human population is a genetically 
heterogeneous one in which some individuals 
may be expected to be resistant to induction 
of particular tumors and some may be 
genetically susceptible. We might not have to 
be concerned about the resistant individuals, 
and they might constitute a large part of the 
population. Unfortunately we do not know 
who is susceptible, who is resistant, and 
what proportion of the population falls into 
these groups. If a compound induces tumors 
in a susceptible strain such as C3H, then it 
probably can induce tumors in susceptible 
humans as well, and exposure to such a 
chemical should be avoided.” [ibid., p. 27) 

Similar views were expressed by 
other witnesses, such as Dr. Arthur 
Upton (Director. NCI). S. 14; Dr. Richard 
Bates (NIEHS; FDA), S. 15; and Dr. 
Richard Griesemer (NCI), S. 8-9. 

OSHA concurs with these witnesses' 
assessment of the scientific data 
presented on this issue. The evidence 
indicates that both inbred and outbred 
strains of mice have advantages and 
disadvantages. The use of inbred strains 
permits the precise experimental 
analysis of carcinogenic phenomena, at 
the expense of loss of generality. The 
use of outbred strains has the advantage 
of being more easily extrapolated to a 
genetically heterogeneous population, at 
the expense of loss of statistical 
sensitivity. OSHA therefore intends to 


use results obtained from both types of 
systems, while recognizing and taking 
into account the limitations of each. 

(g) Are there other characteristics of 
rodents which would invalidate their 
use in carcinogenicity testing? The only 
other specific characteristic of rodents 
which was explicitly proposed as a 
factor which might invalidate positive 
results for carcinogenicity obtained in 
them was their tendency to coprophagy. 
Dr. James Jandl (Harvard Univ.) 
presented the hypothesis that microbial 
action on chemicals in rodent feces 
might transform chemicals into active 
metabolites that would not be formed in 
vivo (S. 33-36). 

On reviewing this argument OSHA 
does not find it convincing. The 
chemicals cited as examples by Dr. 
Jandl are well-established as 
carcinogens in more than one species 
(IARC Monographs). It is highly 
improbable that they would not be 
metabolized to carcinogenic derivatives 
in vivo, either by the gut flora or 
enzymatically, (see comments by Dr. 
Roe, S. 27, and Dr. Goldberg, Tr. 6512). 
To establish this fact would be 
extremely difficult (see discussion of 
Metabolism below). 

c. OSHA s Conclusions 

After reviewing all the material and 
evidence submitted into the Record on 
this issue, OSHA concludes that there is 
no substantial scientific evidence to 
support the proposition that tumors 
induced by substances in properly 
controlled experiments in mice should 
be given less weight than tumors 
induced in rats or other mammalian 
species. In any event, prudence would 
appear to prohibit a regulatory agency 
from ignoring experiments in mice, 
pending the development of much 
greater scientific knowledge on this 
issue than presently exists. Most of the 
discussion above has been specifically 
concerned with liver tumors in mice, 
because the liver is the site on which 
most of the objections to the use of mice 
have been focused. However, most of 
the arguments summarized above are 
equally applicable to other tumor sites 
whose predictive value has been 
questioned, such as the lung, mammary 
gland, and lymphoreticular system of 
mice. This is equally true for certain 
types of tumors in other species, such as 
mammary tumors in rats. OSHA 
concludes that in all these cases, the 
arguments for the hypothesis that mice 
have unique characteristics that would 
make the results inapplicable to other 
species are scientifically unconvincing. 
With reference to the disputes over 
pathological nomenclature, Dr. Harold 
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Stewart (NCI) placed these arguments in 
perspective: 

“Decisions about the pathologic 
classification of lesions that arise in animals 
subjected to tests for carcinogenesis may 
therefore have far-reaching legal and social 
implications. A critical factor is the skill and 
dependability of the pathologist who 
evaluates the end results. If, for example, he 
diagnoses the induced lesions as cancer, the 
agent is banned. If, on the contrary, he 
categorizes them as a hyperplastic process or 
a benign tumor, there is the possibility that 
the agent may not be banned from the 
environment. Despite the fact that no 
immutable histologic criteria exist for the 
certain determination of the early cellular 
proliferations of cancers as purely 
hyperplastic changes, there are those who 
have advanced specious arguments in favor 
of this contention. Another ploy is to lower 
the value of the diagnosis of cancer to benign 
tumor, to classify for example, the murine 
alveologenic carcinoma of the lung as 
adenoma and hepatocellular carcinoma as 
hepatoma or a space-occupying nodule—this 
even though the neoplasms may metastasize 
in from 1 to 20% of tumor-bearing animals. 
There is, moreover, no basis for classifying 
the so-called mammary fibroadenoma of the 
rat as a benign tumor, because, in reality, it is 
a neoplasm in a stage of transition: it readily 
transplants to syngeneic animals in which it 
may grow as a sarcoma or carcinoma or a 
mixture thereof. 13 Further, some who apply 
the terms "adenoma", "hepatoma." and 
"fibroadenoma" to these respective 
neoplasms downgrade the classification of 
the chemicals that induced them to 
nimorigens and contend that tumorigens are 
less harmful to man than are carcinogens. In 
my opinion, those who express these views 
fit the definition of a dialectician: they are 
practiced in the art of using forms of 
reasoning so as to make fallacies pass for the 
truth." (Stewart 1977, pp. 310-311, Exhibit C 
to Stewart Statement, emphasis added) 

Based on the detailed scientific evidence 
in the Record, OSHA reaffirms its 
proposed position, namely that data 
from all mammalian species, including 
the mouse, will be relied upon in the 
qualitative identification of potential 
arcinogens. 

2. Positive Versus “Non-positive 1 ' 

Results 

a. OSHA's Proposal 

In the preamble to the proposed 
regulation, OSHA proposed that, in 
general, positive results should 
supersede non-positive or negative 

results: 

"Likewise, positive results in tests with 
experimental animals, if obtained under 
sound experimental conditions and with 
proper statistical confirmation, should 
generally supersede negative results, both 
because of the aforementioned insensitivity 
of laboratory bioassays conducted with 
limited numbers of animals, which may 
frequently lead to false negative results, and 


also because of interspecies differences in 
susceptibility. (42 FR 54161) 

In support of this proposal, OSHA 
relied upon two sets of 
recommendations. First, several expert 
committees had specifically 
recommended this approach: 

"Evidence of negative results, under the 
conditions of the test used, should be 
considered superseded by positive findings in 
other tests. Evidence of positive results 
should remain definitive, unless and until 
new evidence conclusively proves that the 
prior results were not causally related to the 
exposure. (NCI Ad Hoc Committee, 1970, p. 1; 
Exhibit 10b to Epstein Statement) 

Similar recommendations were made 
by other committees (UICC 1969, p. 18; 
NCAB 1977, p. 463). Second, expert 
committees which had specified 
minimum requirements for safety testing 
had recommended testing in at least two 
species because of the likelihood of 
obtaining false negative results in single 
tests (WHO Tech. Report 220, p. 8; Mrak 
Commission, pp. 486-487; the Surgeon 
General’s Ad Hoc Committee, 1970, p. 1). 

b. The Public's Response and OSHA *s 
Evaluation 

At the outset, it should be noted that 
the issue of positive and “non-positive” 
data, presumably conflicting with one 
another, arises in three basic contexts, 
namely: (a) positive animal evidence 
and “non-positive” human evidence; (b) 
positive and “non-positive” animal 
evidence in the same animal species; 
and (c) positive evidence in one animal 
species and “non-positive” evidence in 
another animal species. 

(1) General Support for the Proposed 
Position. 

Dr. Arthur Upton (Director, NCI) made 
the following statement: 

"Given this lack of knowledge concerning 
mechanisms. I believe that a reproducible 
carcinogenic response in any species of test 
animal must be considered sufficient to 
describe the test compound as a carcinogen 
and so a potential threat to human health. I 
consider that a similar reaction in a second 
mammalian species is a confirmation of the 
carcinogenicity of the test agent, but it is not 
necessary before a finding of carcinogenicity 
and potential threat to human health can be 
made: negative results in a second or even 
third species of test animal do not in my mind 
establish that the test agent is not a potential 
threat for human beings. Given the variation 
in human susceptibility to carcinogens. I 
believe it unreasonable to ignore a finding of 
carcinogenicity in any mammalian test 
species when considering possible effects on 
human health." (Upton. S. 17) 

Dr. Umberto Saffiotti (NCI) quoted the 
“expert” 1970 Ad Hoc Committee on 
Evaluation of Low Levels of 
Environmental Chemical Carcinogens: 


"Conclusive evidence of carcinogenicity in 
one species supersedes negative findings in 
other species in the extrapolation of risk to 
man. since no basis presently exists to rule 
out the likelihood that human beings respond 
in the same manner as the positive test 
species." (Saffiotti. S. 34) 

Dr. Roy Albert (EPA) made the following 
statement: 

"Well. I think it is very difficult to define 
this in an explicit way, because the large 
number of combinations and permutations of 
the number of studies that one can have, the 
kinds of responses that one sees in the 
positive, and also in the negative as to 
whether they are really negative or 
marginally so, how well the studies are done. 

I suppose one could come up with some sort 
of scheme for doing this, but it seemed to me 
that when one has a clearcut study that is 
positive it is difficult to see how negative 
studies are going to eliminate that positive 
result." (Albert, Tr. 2379) 

Dr. Robert Squire (Johns Hopkins 
Univ.) cited the NCI Temporary 
Committee for the Review of Data on 
Carcinogenicity of Cyclamate in 
discussing the scientific judgment which 
must be exercised in each individual 
case and concluded: 

"Our current test methods are relatively 
insensitive and imprecise for detecting 
carcinogenic potential. However, any clearly 
positive animal study must be considered as 
the best qualitative experimental evidence 
available for human carcinogenic risk." 
(Squire. S. 13) 

Dr. Adrian Gross (FDA) commented: 

"I would also endorse the concept stressed 
several times in the document that, if the 
principle of statistical significance is 
retained, in cases of repeated investigations 
with apparently conflicting results, 
unequivocal findings of carcinogenesis 
should not be "averaged" with the more 
questionable ones without giving the former a 
great deal more "weight" than the latter." 
(Gross, S. 2) 

Dr. Robert Hoover (NCI) in discussing 
human studies, laboratory animal 
assays, and in vitro assays commented: 

"Because of the severe limitations of each 
of these methods of investigation, a good 
study showing positive evidence of 
carcinogenicity should take precedence over 
negative studies. For example, animal studies 
are hindered by the inability to routinely 
evaluate the effect of low-level exposures, 
and the potential problems of species 
specificity. On the other hand, human studies 
are hindered by the inability to identify low- 
level. but substantial, increases in risk, the 
long latent period between exposure and 
disease, and the influences of multiple 
exposures and differing host susceptibilities." 
(Hoover. S. 20) 

General support for the proposition 
that positive animal data should, in 
general, supersede non-positive animal 
data was also presented by the 
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Scientific Apparatus Makers 
Association (S. 4) and by other parties. 

(2) Issues Raised in the Rulemaking. 

(a) In General . Despite the general 
support for OSHA's proposed position, a 
number of witnesses objected in 
principle to the discarding of non¬ 
positive evidence. For example, the 
American Iron and Steel Institute argued 
as follows: 

While it may very well be that, in most 
instances, positive animal data should 
outweigh negative animal data, in the view of 
Drs. Snyder and Triolo, it is bad science and 
bad regulatory policy to establish a rule that 
positive animal results must be preferred 
over negative animal results in all cases, 
without evaluating each experiment to 
determine its scientific merit. This is 
particularly true since positive animal results 
are not invariably indicative of human 
carcinogenicity. (AISI, S. 26-27) 

Dr. Gerald Chase (Johns-Manville) 
voiced a similar view during his oral 
testimony: 

Positive results should not generally 
supersede negative results. Such an approach 
represents analysis of available information 
at an elementary level. As with risk 
assessment. OSHA should use the most 
advanced scientific input in assessing 
negative and positive studies. While on the 
one hand positive studies certainly cannot be 
blindly counterbalanced by negative studies, 
neither, on the other hand, can negative 
studies be ignored when a positive study is 
available. 

Both approaches are scientifically, 
statistically naive . . . OSHA must allow for 
sophisticated, not naive, analyses of data. 
Positive results should not generally 
supersede negative results, from a statistical 
point in view. (Chase. Tr. 4855-4856) 

AIHC asserted that OSHA was 
forming its policy merely for 
administrative ease: 

"While as an administrative matter it may 
be convenient to reject negative results in the 
face of a positive test, the record 
demonstrates that any such conclusion is 
inconsistent with the scientific evaluation 
process." (AIHC, Post-hearing Brief, p. 159; 
Hearing Exhibit 251) 

Other comments presented by 
different industry representatives were 
typified by the comment of PPG 
Industries: 

"The basic philosophy that studies 
revealing positive findings are either more 
reliable or properly conducted fails all 
scientific principles. A positive finding in an 
animal toxicity study must be equally 
critiqued according to the same guidelines as 
would be a negative animal study." (PPG 
Industries, S. 3). 

Similar comments were presented by: 
National Paint and Coating Assoc., S. 14; 
FMC, S. 9; Ciba Geigy, S. 7; Pennzoil Co., 
S. 6; Chemical Industry Institute of 


Toxicology, S. 2; Eli Lilly and Co., S. 4; 
Texaco, Attachment 1; NACA. S. 17; 
Standard Oil. S. 11; Council for 
Agricultural Science and Technology, S. 
17-19. 

The specific issues raised by the 
testimony of these witnesses and other 
participants were the following: 

1. Should ‘‘non-positive” results in 
human studies outweigh positive results 
in animal experiments, and if so, in what 
circumstances? 

2. Should “non-positive” results in 
animal experiments outweigh positive 
results in other animal experiments, and 
if so, in what circumstances? 

3. What precautions should be taken 
to avoid placing weight on “false 
positive” results? 

4. How should OSHA deal with data 
of varying quality? 

In this section, we review and analyze 
the scientific evidence presented on 
these issues. 

(b) Should "non-positive”results in 
human studies outweigh positive results 
in animal experiments? Many witnesses 
argued that, in principle, results from 
human epidemiological studies should 
be given primary weight, and that non¬ 
positive human data should generally or 
always outweigh positive animal data. 
However, very few actual examples of 
such situations were presented, and 
none of these were borne out when 
scrutinized, as pointed out above. The 
question of “non-positive” human 
epidemiological studies has been 
discussed above (See Chapter IV. 
Evidence Derived from the Human 
Experience). 

The remaining discussion in this 
section refers only to the situation in 
which positive and non-positive results 
in animal experiments exist and must be 
evaluated together. 

(c) Should "non-positive”results in 
animal experiments outweigh positive 
results in other animal experiments? 

The general principle underlying 
OSHA’s proposed position is that 
animal experiments are insensitive, so 
that “false negative” results are likely to 
be frequent. This principle was 
supported by many witnesses, a sample 
of whose testimony follows. Dr. Joyce 
McCann (Univ. of Calif.) testified as 
follows: 

"The confidence with which one accepts a 
negative is less than the confidence that one 
accepts a positive. I mean. I think that is clear 
in any scientific experiment. 

"With respect to, for example, comparing 
animal cancer test data and short-term test 
data, a negative in an animal cancer test 
means more to me than a negative in a short¬ 
term test. But it is very difficult to prove a 
negative. I do not think we can get away from 
that fact. It is very difficult. 


"A negative animal cancer test can only 
tell us that a chemicial is less potent than a 
certain lower limit of detectability value, 
depending on the particular design of that 
test. Now, that less potent includes zero, so 
that includes all the non-carcinogens, but it 
also includes the mistakes. But that is 
something we cannot get around. 

"The National Cancer Institute has tried to 
define what seems to constitute a reasonable 
cancer test that is economically feasible and 
has a chance of detecting a fairly weak 
carcinogen, but such tests can make 
mistakes. They can still miss things, 
especially the very weak carcinogens. 

"That is not to say that everything that is 
negative in a cancer test is likely to be 
positive. It is just the opposite." (McCann, Tr. 
1590) 

Dr. Donald Kennedy (Commissioner, 
FDA) pointed out that any errors in 
experimentation are likely to result in a 
non-positive outcome: 

"As to negative results in animal tests, you 
said "better conducted." I would have to 
know how better conducted. The general 
experience is that when you mess up a study 
it is easier to make it come out negative than 
positive. There are all sorts of places in 
science where we employ that principle. 
Indeed, when you design an experiment, one 
of the features of the design that you try to 
build into it is that the kinds of mistakes you 
are likely to make are going to be mistakes 
that will conduce to the results you are not 
getting. In other words, you try to design the 
experiment so that experimental error will 
not tend to prove the hypothesis. 

"It just turns out that with most animal 
studies the results of error are more likely to 
make a substance come clean than to show 
that it is carcinogenic. At least. I think that is 
the view of most people who have been 
involved in such experiments. I mean, if you 
mess up on feeding the animals, if you put 
them in the wrong cages, if you screw up 
their diets, you are going to make the 
experimentals and the controls more alike, 
because you are going to reduce separation. 
So there is a real rationale for taking positive 
results more seriously than negative results." 
(Kennedy, Tr. 571-572) 

Drs. Curtis Harris (NCI) and Benjamin 
Trump (Univ. of Md.) commented on the 
insensitivity of test systems: 

"Dr. Harris: The test systems, including 
epidemiological data, are extremely 
insensitive; therefore, one cannot necessarily 
trust negative data, which is unfortunate. 

"Dr. Trump: And that is especially true 
with epidemiologic data because of the 
difficulties and complexities." (Tr. 2028) 

They expanded upon these points 
upon further questioning: 

“Dr. Harris: If they are positive (results of 
test), you have indication under the 
conditions of test that the result that you 
have, whether it is toxicity, mutagenicity, 
carcinogenicity, is positive. If it is negative, 
you do not know. The test may be 
inappropriate; you may be choosing the 
wrong animal; you may be choosing a whole 
variety of different things. 
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“Dr. Trump: The important point of the 
testing is to identify hazards, and then to 
regulate. It is true there may be some 
additional hazards in the so-called negative 
group." (Tr. 2034) 

An experiment’s sensitivity is a trade¬ 
off between how small an increase in 
carcinogenicity the researcher wishes to 
be able to detect and how large an 
experiment he or she can practically 
manage to run. Dr. David Rail (Director, 
NIEHS) addressed this compromise in 
his oral testimony: 

“If you look at the broad spectrum of 
mimal experiments for carcinogenesis, what 
you really want to do is detect positives. You 
cannot design a large enough experiment to 
exclude beyond all sorts of probability a 
negative. What you really want to do is 
detect positives. 

“Now, if you have a very positive 
compound, a very few animals—twenty, 
eighteen—will give you a positive result, but 
that means it is a very, very hot carcinogen. 
But I think that rather than specify the 
numbers, you can write the standard such, 
you know, you can pick up this much of a 
relative risk with this much of a 95 percent 
confidence limit. And I think that is the way 
to go." (Rail, Tr. 429) 

Dr. McCann spoke of this, too: 

“And in fact, false negatives in animal 
cancer tests is the biggest problem of animal 
cancer tests. This is because you can only do 
them with a limited number of animals. 

“There are a number of examples of animal 
oh rcinogens that have been negative in one or 
two animal cancer tests and then positive in 
another. One of the most interesting 
examples is something called furyl furamide. 
or AF-2, that was used as a food preservative 
in Japan for about eight years. And they 
tested it in food, twice, in two animal cancer 
tests that were not horrible tests. They were 
fairly decent tests, and it was negative. 

“After the eight years, Dr. Sugimura 
working in Japan, using a method very similar 
to ours, a bacterial test method, was starting 
to look at food, and he put a slice of fish 
sausage that happened to contain this 
preservative on a Petri dish and found a large 
number of revertant colonies coming up 
around the fish sausage, which indicated the 
fish sausage was mutagenic. 

He then started purifying the chemical 
from the Fish sausage, thinking he was going 
to Find a natural part of fish sausage 
mutagenic, and it turns out it was the food 
additive. 

“ That chemical was then put back into 
cancer tests, and they designed the test so 
that it was more complete. They used more 
animals. They did generally a more complete 
test, and it turned out positive. And it has 
been banned now. In fact, they withdrew all 
the food that contained it. 

But there are a number of examples of 
that, and I think in general, animal cancer 
tests are proving themselves to be—they are 
very good, in one sense. They are weakest. I 
think, in the area of detecting weaker 
carcinogens and in the area of false 
negatives." (McCann. Tr. 1585-1586) 


An experiment with 100 animals 
would only be able to identify 
statistically a carcinogen of 
considerable strength. As Dr. Richard 
Bates (NIEHS: FDA) remarked: 

“A study in 100 animals, a common size of 
experimental group at the present time, can 
obviously not detect anything lower than a 
one percent incidence of cancer. In actual 
practice, statistical considerations only 
permit the detection of a risk several fold 
larger than this for rare tumors and 
considerably larger if the types of tumors 
induced are those found with signiFicant 
frequency in untreated control animals.” 
(Bates, S. 13) 

Dr. William Nicholson (Mt. Sinai School 
of Medicine) voiced this same concern: 

"Current animal bioassay experiments 
really only select out the fairly strong 
carcinogens. We are dealing with 100 
animals, and to see an effect there, you only 
would be able to do so with something that 
has significant potency. So if it does have an 
effect in animals, then it is of a strong enough 
nature as a carcinogen that one certainly 
should take heed with respect to human 
exposures." (Nicholson, Tr. 1714) 

Sensitivity also involves a number of 
other aspects of the experimental 
protocol. Dr. Umberto Saffiotti (NCI) 
pointed out inadequate pathological 
examination as a possible source of 
false negatives: 

"One (point) is what I call great limitation 
in the detectability of carcinogenic effects in 
these experimental groups. As we all know, 
the detectability is largely a function of the 
magnitude of the experimental group; is a 
function of the extent of observation: for 
example, the extent of pathology that you do 
on the animals on the test. 

"If you sample a few tissues from a group 
of animals and only look at them 
microscopically, you may have tumors 
present in the tissues you are not processing 
and miss them. Equally, if animals die in an 
experiment and are not properly autopsied, 
they may have tumors that are not seen. 

"Now, even in the best of experiments in 
which all the animals are carefully examined, 
the major limitation comes from the number 
available. So there is that limitation of the 
detectability of an effect." (Saffiotti. Tr. 855) 

Dr. William Lijinsky (NCI-FCRC) 
discussed the balance that must be 
struck in selecting the appropriate 
dosage for an optimally meaningful 
experiment: 

"For reasons again of statistics, we have to 
use as high a dose as we can because the 
exposure period is so much shorter than that 
which man might experience. And we want 
to produce as large an effect in that small 
group of animals as we can . . . 

"What we have to guard against in a 
bioassay is a false negative. We do not want 
to conclude from an inadequate test that the 
compound is safe when it, in fact, is a 
carcinogen. So we want to use as high a dose 
as we can. However, we do not want to use a 


dose so high that it upsets the dynamics of 
the body in such a way that the animals die 
early, for example. The main reason that we 
do not—that we use a maximally tolerated 
dose and not the maximum dose is that we 
do not want the animals to die before the end 
of their normal lifespan, so that we are sure 
we give the greatest possible opportunity for 
tumors to develop. That is the reason we 
adopted a maximally tolerated dose, not a 
maximal dose. It has nothing to do with 
differences of metabolism." (Lijinsky, Tr. 
1075-1076) 

In his written testimony, Dr. Saffiotti 
stated that he did not feel the exposure 
regime of standard carcinogenesis tests 
achieves maximum possible sensitivity: 

"The chronic treatment is started when the 
animals "should be no older than 6 weeks of 
age and, if possible, weanlings". This choice 
makes the test much less sensitive than those 
in which the test compound is administered 
to the parents of the test animals before 
conception and to the pregnant mothers 
through the gestation and nursing periods and 
to the test animals from their birth. Many 
chemicals induce a much more marked 
carcinogenic response when administered 
during the development of the organism, in 
the fetal or neonatal periods (Rice. 1976). Yet 
the current test standards do not require that 
all chemicals be tested under such conditions 
of high susceptibility. The animals are then 
exposed to the test treatment for a large 
portion of their lifetime. The NCI guidelines 
recommend 24 months of observation without 
treatment; the surviving animals are then 
sacrificed. Such a schedule falls short of 
providing a full lifetime exposure, particularly 
for rodent strains that may live up to 3 years. 
The sacrifice schedule may also cut short the 
appearances of late tumors or the further 
manifestation of invasion or metastases. The 
use of only 50 animals per group limits the 
detectability of effects to those appearing 
with a frequency near 1 in 10 or higher, 
clearly several orders of magnitude above 
those levels of risk (e.g.. 1:10.000 or 1:100.000) 
that would represent serious hazards in 
people." (Saffiotti, S. 10-11) 

Very few witnesses dissented from 
the general principle that animal tests 
are insensitive. However, a few 
witnesses argued that the inherent 
sensitivity of certain animal models may 
offset the statistical insensitivity of the 
experiments in which they are used. For 
example, Dr. Francis J. C. Roe (AIHC) 
made the following statement: 

"It is sometimes suggested that man may 
be more sensitive than laboratory animals to 
the induction of cancer by a particular agent. 
This possibility certainly exists just as does 
the possibility that a particular agent that 
does not cause cancer in animals will do so 
in man. Either situation could arise, for 
instance because the metabolism of an agent 
in man is different from its metabolism in 
laboratory animals. However, by far the more 
likely situation is that laboratory animal test 
systems are more sensitive than man. I say 
this because of the greater likelihood that the 
laboratory animals used for tests will have 
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been selected for genetically-determined or 
virus-determined high sensitivity to tumor 
induction. Also, several aspects of the 
laboratory environment (e.g. over-feeding, 
abnormal hormonal status, see section 3) 
increase the risk of tumor development in 
response to non-specific factors.” (Roe, S. 75) 

However, there was no convincing 
testimony to suggest that the use of 
sensitive animal models would lead to 
“false positive” results. Indeed, 
available evidence is sufficient to 
discount such a suggestion (Tomatis, 
1977a, p. 305). Thus at best these 
arguments would be relevant only to the 
issue of quantitative estimation of risks: 
they provide no basis for discarding 
positive results even in allegedly 
sensitive systems. Hence substantial 
evidence presented in the Record 
generally supports the proposition that 
animal experiments are insensitive, and 
that little weight, if any, can be placed 
on “non-positive” results. 

There are two main types of situations 
in which OSHA might have to weigh 
“discrepant” results of animal testing: 

(a) cases in which positive result(s) in 
one species has to be weighed against* 
non-positive result(s) in other species: 

(b) cases in which positive result(s) in 
one species has to be weighed against 
non-positive result(s) in the same 
species. 

Case (a) has been discussed fully 
above. For the reasons given, it is 
concluded that in general, because of 
the varying susceptibility among animal 
species, positive results from testing in 
one animal species should always be 
given, in light of present scientific 
knowledge, greater weight than, and in 
fact supercedes, non-positive results 
obtained from testing in other species. 
The main issue to be discussed here is 
case (b), the weighing of positive and 
non-positive results obtained from 
testing in the same species of test 
animals. 

A number of participants to this 
Rulemaking expressed concern, either in 
testimony or in briefs, that substances 
would be regulated on the basis of 
positive results in single tests, which 
might be of marginal quality, and that 
these results could not be outweighed by 
negative results, even if negative results 
were obtained in many tests. Examples 
of such comments are the following: Dr. 
Roy Albert (EPA), Tr. 2379-80; Council 
for Agricultural Science and 
Technology, S. 19; Hardwood Plywood 
Manufacturers Assoc., S. 2; Texaco, S.- 
Attachment 3. OSHA believes that such 
hypothetical cases are unlikely to arise 
in practice. In the first place, very few 
substances have been tested under 
adequate protocols with negative results 
more than 2 or 3 times. Indeed, no such 


case was presented during the hearings. 
However, if such a case were to arise, 
OSHA would review the data carefully 
and consider the possibility that the 
positive result might be a “false 
positive” (see subsection (d) below). 
Such a scientific review would take 
place as provided for in the final set of 
regulations. Secondly, OSHA does not 
in fact intend to regulate substances as 
Category I potential carcinogens on the 
basis of a single marginal positive result. 
OSHA will ordinarily require 
confirmation of positive results in more 
than 1 group of animals (see Section 
V.D. 9 below). Thus the sole remaining 
issue is whether confirmed positive 
results in one species should be 
superseded by non-positive results in 
the same species. 

For comparisons within species, the 
same general principle applies: 
carcinogenesis bioassays are generally 
insensitive and little weight can be 
placed on non-positive results. 
Furthermore, there are differences in 
susceptibility within species which are 
liable to give rise to “false negative” 
results. This point was addressed by Dr. 
Umberto Saffiotti (NCI): 

“As is the case with the variability among 
different species, so is it possible to observe 
a marked variability of response to a 
carcinogen among different strains of the 
same species. Therefore the intrinsic value of 
a positive response in a given strain—if 
technically valid—is not affected by the 
finding of positive or negative findings in 
other strains. The value of a positive result in 
a second strain simply provides further 
confirmation of the ability of the substance to 
exert a carcinogenic action. Another kind of 
confirmation may be obtained by the results 
of another experiment in the same strain. As 
with different species, there again the 
experimental conditions may vary from test 
to test and one does not necessarily have to 
expect that the carcinogenic response be 
qualitatively the same. The age at the time of 
exposure, the sex, the mode of 
administration, the dose and period of 
exposure, as well as dietary and maintenance 
conditions can affect the quality and 
intensity of the response in different 
experimental groups.” (Saffiotti, S. 30-31) 

* * * ♦ * 

"The tests are conducted usually only on 
two particular strains of animals, one strain 
of mice and one strain of rats. This extremely 
narrow range of biological variants 
represents another great limitation in the 
'detectability of carcinogenic effects, which 
are often known to vary considerably in their 
intensity and localization among different 
strains and species. The observation of a 
tumor response only at very high doses in a 
given strain may be paralleled by the 
induction of a carcinogenic response 
detectable at much lower doses in another 
strain. An example of this variation of 
susceptibility is provided by the studies on 
the carcinogenicity of DDT. In strain Balb/c 


mice, only the dose of 250 ppm in the diet 
revealed a detectable carcinogenic effect, by 
observation in groups of approximately 120- 
130 female mice (Terracini. et al. 1973 a.b): in 
strain (C57BL/6xC3H/Anf)Fl, positive results 
were found with a dose of 140 ppm. with 
initial exposures to 46.4 mg/kg b.w„ from 7 to 
28 days of age (Innes et al. 1969). In strain 
CF1 — mice, however, a carcinogenic effect 
was detected down to levels of 2 ppm in the 
diet, well below the levels currently allowed 
as residues in several food products (Tomatis 
et al. 1972). This finding was subsequently 
confirmed.” (Turusov et al. 1973) (Saffiotti, S. 
11 ). 

Dr. Benjamin Trump (Univ. of Md.) 
also commented on this point in regard 
to the use of inbred strains: 

"The main problem, indeed, with inbred 
strains is that you might get false negatives, 
either because they are (not] sensitive or 
because of background, and so on." (Trump. 
Tr. 2014) 

Hence, OSHA concludes that the 
proposition that positive results in 
general, should be given greater weight 
than non-positive results applies in the 
case of discrepant results within a single 
species. However, as pointed out below, 
OSHA believes that this issue should be 
reviewed in the “substance-by- 
substance” rulemaking and not 
foreclosed nor even limited. See 29 CFR 
1910.143(d) 

(d) What precautions should be taken 
to avoid placing weight on *false 
positive" results? Several witnesses 
emphasized that carcinogenesis 
bioassays, like all diagnostic tests, are 
liable at times to give both “false 
positive” and “false negative” results. 
Dr. Schneiderman (NCI) stated: 

“How good are effectively diagnostic tests? 
Any of the short term tests, the animal tests 
and so on, are really diagnostic tests. We are 
trying to diagnose whether a particular 
material is a carcinogen or not, so in this 
sense they have all the characteristics of a 
diagnostic test. 

“We are also trying to use 400 or 600 or 800 
animals as a surrogate for a 100 million 
person labor force. The question then is: Do 
our diagnostic tests have—what kind of 
operating characteristics do they have? And 
the major operating characteristics that we 
know all diagnostic tests have * * * are that 
they have false positives and false negatives. 
And it seems to me that is the issue. 

“I know of essentially no diagnostic test 
which is absolutely certain with respect to 
false positives and false negatives, and I 
think that is a characteristic of the testing 
that we are doing here.” (Schneiderman. Tr. 
311) 

False positive results may arise in 
several ways: (a) from methodological 
errors in experimentation; (b) from 
confounding factors; or (c) from chance 
variations in tumor incidence. The first 
two types of errors can be minimized by 
applying good scientific judgment in 
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assessing the experimental results. Most 
of the legitimate concerns arise from 
statistical “false positives” of type (c). 

Mr. Richard Peto (Oxford Univ.) 
discussed the statistical problems 
involved in analyzing experimental data 
on tumors at a number of different sites: 

“Because in most experiments animals of 
both sexes and of more than one strain are 
studied, and the separate incidence of tumors 
at each of a dozen or more anatomical sites is 
independently documented, some of the 
many significance levels calculated will 
probably be less than 0.05 just by chance. 
Because of this, individual P-values of 0.05 (or 
even 0.01) are not necessarily convincing 
unless the effects concerned can be 
reproduced in independent experiments or 
unless the agents concerned show striking 
activity in a battery of short-term tests; for a 
single animal experiment to be convincing 
without such support, a P-value of well under 
0.01 (perhaps even 0.001) should usually be 
required. Unless this policy of requiring 
rather extreme P-values is adopted, an 
unacceptably large number of misleading 
results will emerge by chance alone.” (Peto, 

S. 17) 

Dr. Joyce McCann (Univ. of Calif.) 
voiced a similar concern: 

“The large number of tissues evaluated in a 
single cancer study can create false positives 
due to statistical fluctuation and 
unreproducible positive results can also be 
caused by unpredictable fluctuations in 
tumor incidence among control animals. For 
rare tumors, or in cases where a single test 
shows a positive dose-response result at 
more than one dose level, these statistical 
arguments do not as readily apply, and a 
false positive” result is much more 
unlikely." (McCann, S. 24) 

A number of other witnesses made 
essentially the same point (Council for 
Agricultural Science and Technology. S. 

19). 

One way to reduce the number of 
"false positives” is to apply a more 
stringent criterion for statistical 
significance before accepting a single 
positive result at one organ site. This 
procedure was proposed by Mr. Peto (S. 
17, see above quotation). However, by 
requiring a higher degree of statistical 
significance, false positives are reduced 
at the expense of increasing the number 
of false negatives. Mr. Peto gave a 
specific illustration of this trade-off: 

"Now, the trouble with taking a rather 
extreme definition of positive is that if 
something genuinely is carcinogenic but not 
very strongly so. as for example, saccharin, if 
you insist on a very extreme difference 
before you are convinced, then you will not 
be impressed by something which is a 
genuine carcinogen.” (Peto. Tr. 2550) 

This problem was analyzed by Fears 
e/ al. (1977) in an exhibit to the 
testimony of Dr. Griesemer (NCI). The 
authors showed that both false positive 


and false negative results are more 
likely at sites at which there is a 
substantial spontaneous incidence of 
tumors. Using data on spontaneous 
tumor rates in the NCI bioassay 
program, the authors calculated the 
probability of obtaining false positive 
results and false negative results under 
various methods of analyzing the 
experiment (“screening strategies”). 
Their principal conclusions were: (i) that 
any strategy to reduce the number of 
false positives results in an increase in 
false negatives; (ii) the probability of 
obtaining a false positive result is 
acceptably low if positive results are 
required at both doses in one site; (iii) 
the probability of obtaining false 
positive results is reduced still further 
by incorporating additional information. 
The following passage provides greater 
detail: 

“The tissue site at which a significant 
result is found can be of considerable 
importance in a chemical screen. Tissue sites 
with high spontaneous tumor rates are more 
likely to yield false-positive results than are 
sites with low spontaneous tumor rates. For 
example, in the pituitary gland of the female 
Fischer 344 rat, the probability of a false 
positive in either of 2 dose groups is 0.059 and 
the probability of a false positive at both 
dose groups is 0.007. In contrast, for the 
majority of tissue sites (those with 
spontaneous tumor rates of less than 1%), the 
probability of a false positive in either of 2 
dose groups is 0.00018. Thus, a significant 
result (even at only 1 dose) at a tissue site 
with a low spontaneous tumor rate offers 
strong evidence against the chemical under 
study. The presence of a dose-response 
relationship (higher tumor rates at higher 
doses) provides corroborative evidence of 
tumorigencity. 

“The upper bounds on the misclassification 
rates for the decision rules considered in this 
paper offer valuable insight into the problems 
of chemical screening. The upper bounds for 
the strategy that indicates a positive 
compound if a significant result is found in 
either dose should serve as a warning against 
a screen that relies solely upon statistical 
significance and does not require biological 
consistency. The complex 2-species, 2-sex 
screen described previously which requires 
the supporting evidence of significance in 
both dose levels yields an acceptable false¬ 
positive probability. This lower false-positive 
error rate is accompanied by a higher 
probability of a false-negative result. Of 
course, there are other biologically consistent 
results that should be considered as evidence 
of tumorigenicity, such as the occurrence of a 
significant result in 1 dose for both male mice 
and male rats at the same tissue site. A good 
screen must incorporate biological knowledge 
and careful statistical analysis.” (Fears et al.. 
1977 p. 1944; Exhibit to Griesemer Statement) 

Dr. Bo Holmberg (Swedish NBOSH) 
commented on these results: 

"It is however not very probable that a 
false positive result will be obtained (Page, 


1977; Fears et al.. 1977) even in a single 
animal test, should it be well performed. If a 
false positive result appears it does so only in 
remote cases and when high incidences of 
spontaneous tumors appear in the control 
series.” (Holmberg. S. 26) 

OSHA also is impressed by testimony 
that false negatives are of greater public 
health concern than false positives, and 
that an appropriate balance should be 
struck on this basis: 

”1 personally do not consider a few false 
positive results as being an important 
problem. I am generally more concerned with 
the false negatives, especially considering the 
inherent insensitivity of the conventional 
animal test systems.” (Holmberg, S. 26-27) 

Dr. Curtis Harris (NCI) stated that these 
were his priorities also: 

"And I am frankly not very concerned 
about false positives. I am much more 
concerned about false negatives from a 
public health standpoint.” (Harris, Tr. 2015) 

OSHA concludes, on the basis of the 
above cited testimony and the other 
substantial evidence in the Record, that, 
if an experiment is analyzed properly 
(“incorporating biological knowledge 
and careful statistical analysis”), false 
positives are probably not of significant 
concern. The principal concern remains 
the likelihood of falsely rejecting 
positive results through taking 
precautions to minimize the possibility 
of accepting false positives. 

(e) How should OSHA deal with data 
of varying quality? A final question 
raised in this rulemaking is how positive 
results obtained in experiments of poor 
quality should be weighed against non¬ 
positive results obtained in experiments 
of better quality. This question was 
posed, for example, in AIHC’s Post¬ 
hearing Brief: 

“OSHA’s statement as to positive and 
negative results is stated in terms of tests of 
equal soundness from an experimental point 
of view. Id. There is. however, a general 
recognition that tests are of varying quality 
and, as many witnesses pointed out [e.g., Dr. 
Griesemer, Tr. 930; Dr. Furst, Tr. 6924-6926. 
7159-7160), the tests in the literature are 
recognized to be of very uneven quality. See 
discussion supra, at 128-131. Thus, OSHA‘s 
administrative determination is based on an 
assumption as to validity which is essentially 
unrealistic.” (AIHC, Post-hearing Brief, p. 158; 
Hearing Exhibit 251)” 

The Council for Agricultural Science 
and Technology (S. 19) also discussed 
this issue. Dr. Roy Albert (EPA) posed 
the problem in quite specific terms: 

”If you have a marginally positive result in 
one study, then a series of negative studies 
provides evidence that weakens the strength 
of the evidence of its positivity. 

“Now, if you say if you have one 
marginally positive study and one negative 
study how much does that reduce the weight 
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of evidence, or two negative studies and one 
marginally positive, or three negative and 
one—it is very difficult to say that. I must say 
that this is a problem of no small magnitude, 
because it is not out of the question, and the 
situation has arisen where economically 
important agents have one study done on 
them and they show up with a marginally 
positive result, and the question comes up. 
well, what do we do now? You know, there 
are people that are interested in using the 
material. You know dam well that if they go 
to the expense, and it iB a very considerable 
expense, of doing another study and it turns 
out negative, the question is how many 
negatives does it take to wipe out that 
positive study? So 1 think this is a difficult 
situation, and I think it is clearest, as I said, 
when one has a marginally positive result 
and a series of negative results. This puts it in 
a category of a very weak response." (Albert, 
Tr. 2379-2380). 

It should be noted that Dr. Albert was 
discussing in this passage the problem 
of evaluating a single test that was 
marginally positive. 

Several witnesses argued that in 
evaluating the results of animal tests, it 
is appropriate to apply more stringent 
criteria to experiments which give non¬ 
positive results than to those which give 
positive results (Lijinsky. Tr. 1080; 
Epstein, Tr. 1462-1463). For the reasons 
given above, OSHA regards these 
arguments as reasonable. However, as 
discussed elsewhere in this Preamble, it 
is not scientifically justified to establish 
rigid criteria for the assessment of the 
“quality" of tests. If cases should arise 
in which data of varying quality need to 
be evaluated in light of each other, 
OSHA intends to rely on good scientific 
judgment to do so. However, such cases 
are unlikely to occur frequently, because 
OSHA will not ordinarily regulate 
substances as Category 1 potential 
carcinogens on the basis of single 
positive results. (See Section V.D. 9 on 
Confirmation of Results). Hence OSHA 
would not consider regulating a 
substance as a Category I potential 
carcinogen on the basis of a single test 
of poor quality. Finally, as Dr. Donald 
Kennedy (Commissioner, FDA) pointed 
out in the passage quoted above, 
experiments of poor quality are much 
more likely to lead to false negative 
results then false positives (Kennedy, Tr. 
571-572). 

c. OSHA 's Conclusions 

At the outset, it was noted that the 
issue of “non-positive" evidence, 
derived from the human or test animal 
experience, generally arises in three 
different contexts, namely: (1) positive 
animal data and "non-positive" human 
data; (2) positive test animal data in one 
species and "non-positive" data in 
another species of test animals; and (3) 
positive test animal data in one species 


and "non-positive" data in the same 
species from other testing. 

(1) This first scenario was fully 
discussed above under Section IV, 
above. To recap however, OSHA 
concluded in section IV that the limited 
sensitivity of the epidemiologic method 
required that, except in the confines of 
certain narrow exceptions to the general 
policy, as provided, the results of a 
positive study or studies in humans or 
animals supersede or outweigh any 
"non-positive" study or studies in 
humans. Few such "non-positive" 
studies are available, as discussed, that 
can reliably detect less than a 50% 
increased incidence of cancer at any 
potential target site for workers exposed 
for the majority of their working lives. If 
such a study on a substance subject to 
rulemaking is made available to OSHA, 
it will be responsibly considered by the 
Secretary, as pointed out. 

(2) The second scenario that arises 
from positive results from testing in one 
species of test animals and "non¬ 
positive" results from testing in another 
test animal species is discussed above 
under subsection 6(2)(c). There, we 
concluded that, because of the limited 
sensitivity of tests in experimental 
animals and because different species of 
animals vary in their susceptibility, 
positive results in one species supersede 
or should be given greater weight than 
"non-positive" results from testing in 
another species, in establishing the 
qualitative inference of carcinogenic 
hazard to workers. 

(3) Based on the discussion of the 
evidence in the Record above, OSHA 
concludes here that when positive and 
non-positive results are reported in the 
same species of test animal, positive 
results in studies providing biological 
and statistical evidence of acceptable 
quality should be given the greater 
weight. This is particularly true in light 
of the limited sensitivity of testing in 
experimental animals. Nevertheless, 
because of the stated need for scientific 
flexibility, as discussed below. OSHA 
has provied for a mechanism to 
additionally consider such evidence 
discounting positive results, under 
unusual circumstances as specified in 
sections V.D. 3. 8 and 13 below. 

Thus to reflect OSHA's intent as to 
the last two possible scenarios, the 
OSHA Cancer Policy provides 
(1990.143(d)): 

(d) Non-positive animal studies. Positive 
results in one or more mammalian studies 
will be used for the qualitative identification 
of potential occupational carcinogens, even 
where non-positive studies exist in other 
mammalian species. Where non-positive and 
positive results exist in studies in the same 


species, the non-positive results will be 
evaluated. 

3. Testing at High Doses 

a. OSHA s Proposal 

In the preamble to the proposed 
regulation, OSHA proposed to rely upon 
positive results from experiments in 
laboratory animals conducted "at any 
level of exposure or dose". The basic 
rationale supporting the proposal was 
the necessity to evaluate the biological 
effects of a substance under test all the 
way to the highest levels of exposure 
compatible with lack of unrelated toxic 
effects, and, in addition, to overcome the 
statistical insensitivity of laboratory 
bioassays conducted with the limited 
numbers of test animals that could be 
handled in practical laboratory 
conditions. Stated a different way, 
OSHA believed that laboratory 
bioassays conducted-at doses and under 
experimental conditions likely to yield 
maximum tumor incidence were valid 
qualitative indicators of carcinogenic 
hazards, and that such testing should 
indeed be encouraged because it gives 
more reliable qualitative results than 
testing at lower doses. 

b. The Public's Response and OSHA s 
Evaluation 

Virtually all of the witnesses and 
participants addressing this issue 
endorsed the propriety of testing at 
levels higher than those levels to which 
humans are actually exposed. 
Nevertheless, there was some debate as 
to the actual magnitude of the levels of 
exposure that can be used in 
carcinogenicity tests without impairing 
the reliability of such testing as 
predictors of carcinogenic hazard or 
risk. And there was also some concern 
raised as to the use of such doses as 
used in practice . 

For the purposes of the following 
discussion, it should be pointed out that, 
in general, the term maximum tolerated 
dose (MTD) is usually defined as the 
highest dose of a substance under test, 
given during a chronic study, that can be 
predicted not to alter the treated 
animals’ normal longevity from toxic 
effects other than carcinogenicity. Since 
the determination of an MTD is 
judgmental in nature and often based 
upon subchronic data, the judgment may¬ 
be wrong. As Dr. Leon Golberg of the 
Chemical Industry Institute of 
Technology (CUT) pointed out: *‘[E]very' 
one of us is liable to err in reaching a 
[MTD] decision." (Golberg, S. 3). Thus, 
although the proposal by OSHA and. 
understandably, all witnesses referred 
to a maximum tolerated dose or "MTD *. 
OSHA believes that the term estimated 
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maximum tolerated dose or "EMTTT 
may be a more accurate description of 
the state of the scientific art than the 
term ‘‘MTD". Thus EMTD will be used 
throughout this preamble. 

Three principal issues were raised in 
this proceeding concerning the issue of 
EMTDs: 

1. Is it generally appropriate to test 
laboratory animals at the highest dose level 
that can be tolerated by them during lifetime 
idministration (the EMTD) to determine 
qualitatively a carcinogenic hazard? 

2. Are there biological reasons to believe 
that substances tested at high doses will 
produce carcinogenic effects at the highest 
dose but not at the lower doses? 

3. How is the EMTD to be defined and 
should the results of experiments in which 
the EMTD is exceeded be discarded? 

1. The General Appropriateness of 
EMTDs. A great many witnesses 
supported the use of an EMTD for 
qualitative identification of carcinogenic 
hazards. Dr. Arthur Upton (Director, 

MCI) stated in his direct testimony: 

“To offset the statistical insensitivity as 
iuch as possible, it has become standard 
practice to test chemicals for carcinogenicity 
A relatively high doses. This practice has 
been endorsed by almost all workers in the 
field, including the expert international and 
national committees cited above. In the NCI 
bioassay two doses have usually been used— 
the maximum tolerated dose (MTD) and one- 
naif of the MTD. Probably no feature of 
carcinogenesis bioassays is so widely 
misunderstood or misrepresented as the use 
of these relatively high doses. Contrary to 
widespread popular belief, there is no 
evidence that a chemical which is 
- arcinogenic at high doses would not also be 
arcinogenic at lower doses. The evidence, in 
fact, is that it is likely to be carcinogenic at 
any dose, but at a frequency which is much 
less likely to be detectable at low doses than 
at high doses. Criticism of high dosages used 
in animal tests may be based on a 
misunderstanding of their purpose. The tests 
re intended as screening procedures, to 
identify those chemicals with the potential to 
cause cancer, not as tests to measure the 
frequency of induced cancer at a particular 
level of exposure.” (Upton. S. 11) 

Dr. Richard Griesemer (NCI) in his 
direct testimony stated: 

"When the objective of the experiment is to 
determine the capability of the chemical to 
produce cancer, it is mandatory that 
experiments in animals be conducted with 
large doses. The general approach 
recommended by NCI is to select the highest 
dose of the test agent that can be predicted 
not to alter the animals' normal longevity 
from effects other than carcinogenicity. If this 
approach is not used or if chemicals are not 
tested under the most rigorous conditions, 
then negative results are meaningless. 
(Griesemer. S. 8. footnotes omitted) 

Dr. Griesemer (NCI) during his cross- 
examination commented further: 


“I believe strongly that if one does not 
pursue the testing of chemicals for 
carcinogenicity at the maximal tolerated 
dose, that one runs the risk of missing 
carcinogens. I find it hard to believe that 
there are non-carcinogens which when given 
in excessive doses will produce cancer." 
(Griesemer. Tr. 997-98) 

Dr. Umberto Saffiotti (NCI), testifying 
with Dr. Griesemer, agreed: 

"I. . . also do not really find any scientific 
basis presented to justify the selection of 
these levels as those . . . above which it is 
not useful to study the effect of certain 
chemicals. (Saffiotti. Tr. 998) 

Dr. Saffiotti (NCI) in his direct 
testimony expanded upon this issue, viz : 

. . there is a broad consensus of 
qualified scientific opinion that 
carcinogenesis tests should include bioassays 
at or near the highest tolerated dose level. If 
a substance had only been tested at lower 
level and no carcinogenic effects had been 
detected, this would only tell us—as is 
always the case with negative results—that 
the effect in the chosen test system was 
below the detectability threshold of that 
particular test. We would be left totally 
uninformed as to whether a detectable 
response may be induced by the test 
compound at higher levels of administration. 
Which maximum test dose-level should then 
be chosen? Any level other than the MTD 
would not represent a maximal challenge of 
the chosen test system, and might be 
expected to yield a correspondingly lower 
response, unless the test system were 
changed to a more sensitive one, either by 
increasing the number of test animals 
proportionally or by switching to a more 
sensitive biological model. To increase the 
number of test animals adequately, as 
required in order to extend detectability of 
effects to lower doses, might create extremely 
serious logistic and economic problems. The 
adoption of test systems more sensitive than 
those currently recommended for standard 
testing is an alternative possibility that could 
be given further consideration. Presently 
accepted bioassay standards, such as the NCI 
"Guidelines for Carcinogen Bioassay in Small 
Rodents" (Sontag, Page, and Saffiotti, 1970) 
are far from recommending extreme 
conditions of test. Adoption of standardized 
test protocols always implies acceptance of 
some arbitrary selections, which should be 
made on the basis of best judgment by highly 
knowledgeable experts." (Saffiotti, S. 8-9) 

Dr. William Lijinsky (NCI-FCRC) in 
his direct testimony expanded upon the 
issue: 

"The dose chosen (for testing) is usually 
the maximally tolerated dose (MTD), that is, 
the highest dose which can be given for a 
prolonged period without causing detectable 
toxic effects in the animals, as detected by 
weight loss and by pathologic examination. 

"The reason for using the maximally 
tolerated dose, rather than a lower dose more 
closely resembling the quantities to which 
people might be exposed, lies in the 
numerology of carcinogenesis. We accept a 
number of premises which are based on our 


experience of carcinogenesis studies. These 
are that carcinogenic effects are cumulative, 
that individual responses to carcinogens vary 
over a range, that man is no more sensitive 
than the animals to the action of the 
carcinogen, and that there is a relation 
between dose and tumor response which 
reveals itself as an increase of incidence of 
tumors and a decrease in the time taken to 
develop tumors as the dose increases, and 
vice-versa. 

"Let us assume that 100,000 people will be 
exposed to the substance for a considerable 
portion of their lifetime, and that 100 of them, 
or 1 in 1,000, will develop tumors from the 
exposure (in the case of a substance used as 
a food additive to which millions of people 
are exposed, the numbers would be increased 
proportionately). In order to detect this risk in 
a group of animals of manageable size the 
dose must be increased greatly, because the 
induction of 1 tumor in 1,000 animals would 
require a group of at least 1,000 test animals, 
clearly an unwieldy number. Unfortunately, 
one tumor of a certain type induced in a 
group of animals of any size is not 
statistically significant, since it could occur 
by chance. Even 2 or 3 could occur by chance. 
In practice, the minimum number of cases 
which is considered significant is 5. 

Therefore, strict numerical equivalence with 
the human experience would require a group 
of 5,000 test animals in which 5 tumors of a 
certain type would be found, none of which 
occurred in a group of 5,000 untreated 
controls. This is a requirement for 10,000 
animals for a test of one substance at one 
dose in one sex of one species. Clearly the 
cost would be outrageous and there would be 
the possibility of having selected an 
unsusceptible species or sex. Even under 
these conditions the dose given to the 
animals would have to be increased at least 
30 times over that to which people are 
exposed to compensate for the differences in 
exposure times. 

"To make the test more manageable than 
that described we use groups of 50 males and 
females of each sex of two species and give 
such groups one or two doses of the 
substance for their lifetime. We increase the 
dose as much as possible below toxic levels 
(at least 30-100 times above human doses) 
and in practice use the MTD. We then look 
for an incidence of at least 5 animals with an 
induced tumor which does not appear in the 
controls before it is considered thdt the 
substance is a carcinogen. However, it is only 
necessary to find such an incidence in one of 
those groups for the test to be positive, as 
explained above. On the other hand, if there 
is no significant incidence of induced tumors, 
we can say that the substance is non- 
carcinogenic and 'safe' although all we have 
shown is that fewer than 1 in 1,000 people 
exposed to the substance will develop 
cancer. It is not possible to extrapolate risk 
from such an experiment since the conditions 
of the test are so coarse. We have not 
considered the possible synergistic action of 
other carcinogens, as man might be exposed 
to. The possible effects of promotors, or of 
antagonists, have not been considered. At 
best the test, if positive, tells us that there is a 
risk. If we were to be conservative and 
include the possibility that man is more 
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sensitive than the experimental animals to 
the carcinogen, then the factors discussed 
above might not be adequate and larger 
groups of animals should be employed 
anyway, but this is probably not feasible.” 
(Lijinsky, S. 27-30) 

Dr. Lijinsky, during his cross 
examination, commented further: 

"It is not adequate to test chemicals at the 
low doses to which man is exposed, since 
even those chemicals known to be 
carcinogens in man will give false negative 
results under these conditions. This is 
because of the shorter exposure time of the 
experimental animals, only two years, 
compared with man’s lifetime, which is 50 
years or more, and to the smallness of the 
group of animals, 50 or 100 usually, compared 
with the human population at risk which 
might be millions, of which some might be 
much more susceptible than others. In no 
case is the mechanism of action of any 
carcinogen known in man or animals, so 
comparisons of metabolism cannot be 
assumed to indicate that man is more or less 
likely than the animal to be susceptible to the 
risk of cancer in exposure to a carcinogen.” 
(Lijinsky, Tr. 1020) 

Dr. Lijinsky again emphasized later in 
his oral testimony: 

"For reasons again of statistics, we have to 
use as high a dose as we can because the 
exposure period is so much shorter than that 
which man might experience. And we want 
to produce as large an effect in that small 
group of animals as we can so that we 
safeguard the population.” (Lijinsky, Tr. 1075) 

Dr. Lorenzo Tomatis (IARC) also 
noted in an article attached to his 
written statement: 

‘The choice of a sensitive model appears to 
be justified as an attempt to compensate for 
the limited number of animals normally used. 
One of the reasons given for underestimating 
or disregarding animal experimentation is 
that results are often obtained by the second 
approach, that is. by using a model which is 
accused of being too sensitive. There is 
sufficient evidence to indicate that 
experimental results can indeed predict a 
hazard to man (Tomatis. 1974: Tomatis et al., 
1973), while there is no evidence that, for 
instance, a chemical which is carcinogenic to 
experimental animals will not in any 
circumstances produce tumors in man.” 
(Tomatis. 1977, p. 305; Appendix 3 to Tomatis 
Statement) 

Dr. Harold Stewart (NCI) introduced a 
report addressed to the Director of NCI 
by an Ad Hoc Committee on Testing for 
Environmental Chemical Carcinogens, 
which included the following passage: 

"There can be no question of the value of 
investigating carcinogenicity at different dose 
levels of the agent. For example, information 
as to mechanisms of action and the influence 
of modifying factors might be better obtained 
with minimally effective than with maximally 
tolerated amounts. However, this is not 
relevant to identification of environmental 
carcinogens and assessment of their 


significance for human cancer, which are our 
immediate concerns. Moreover, in the case of 
many, if not most, carcinogens, decreasing 
the dosage from a maximally effective to a 
minimally effective level produces 
prolongation of the latent period in addition 
to decreased incidence of tumors. If the dose 
is lowered to a point at which the mean 
latent period exceeds the life span of the 
animal, negative results may be obtained at 
levels that might be carcinogenic for equally 
susceptible, longer-lived animals." (Stewart, 

S. 3. emphasis added) 

Dr. Richard Bates (NIEHS. FDA) 
testified: 

"Animal experiments are usually 
conducted at considerably higher levels of 
exposure than those customarily occurring in 
humans, though in some poorly controlled 
occupational settings it is possible for 
workers to be exposed to high levels of 
carcinogenic chemicals. Since this practice of 
testipg at high dose levels is often challenged, 
some comments about it are in order. The 
fundamental reason for doing so is to 
enhance the sensitivity of the experimental 
bioassay to detect a chemical carcinogen. A 
study in 100 animals, a common size of 
experimental group at the present time, can 
obviously not detect anything lower than a 
one percent incidence in cancer. In actual 
practice, statistical considerations only 
permit the detection of a risk several fold 
larger than this for rare tumors and 
considerably larger if the types of tumors 
induced are those found with significant 
frequency in untreated control animals. This 
level of risk is considered much higher than 
that which is socially acceptable in an 
exposed human population. In order to detect 
lower levels of risk, it is either necessary to 
test in much larger groups of animals or to 
test at much higher dosage levels than those 
to which humans are exposed and use 
mathematical procedures to estimate the 
level of risk from lower levels of exposure.” 
(Bates. S. 12-13) 

Dr. Bernard Weinstein (Columbia 
Univ.) testified: 

"It would, of course, be desirable to expose 
test animals to doses which are within the 
range of human exposures. However, this is 
not feasible for a number of reasons. First, 
the animal assay system is relatively 
insensitive because of the limited number of 
animals that can be used in a specific study. 

If only 50 to 100 animals are used, then the 
system would be sensitive at only about the 
10% level; that is. about 10% of the animals 
would have to get tumors for such an effect to 
be considered statistically significant. It 
would require an extremely potent 
carcinogen to produce 10% tumors if the agent 
were given at low doses: so the conventional 
procedure is to increase the dose to increase 
the tumor yield if the compound is indeed 
carcinogenic." (Weinstein. S. 4) 

Dr. Renate Kimbrough (CDC) 
commented in her oral testimony: 

"You would not want to do a cancer study 
and give doses that are so high that you lose 
most of the animals before they ever come to 
the point where most of them would develop 


cancer. And on the other hand, you do not 
want to make the dose so low that because 
you are dealing with a small group of 
animals, you could miss the fact that the 
compound is a carcinogen. So what you then 
arrive at is the tolerated—the highest 
tolerated dose and you would have to use 
those dosage levels because of the small 
number of animals that you are exposing. In 
other words, your system that you are using 
the animal system, is not very sensitive, the 
way we are doing the studies at the moment 
Therefore, you try to use the highest tolerated 
dose and do your study with that, even 
though you know that people often are 
exposed to less, since we are trying to protect 
people that are exposed in much larger 
numbers and that also have—they have 
genetic differences to the susceptibility that 
might be differently affected by the 
carcinogen. In order to try to cover all of that 
we should have a fairly high dose." (Tr. 1788- 
89) 

Dr. Benjamin Trump (Univ. of Md.) 
commented during oral testimony why 
testing at the EMTD is appropriate: 

. . to try to get around the relative 
insensitivity of the assay. Animals only live 
for two years. If lower doses are done you get 
to the background level, and this is one of the 
reasons for the insensitivity, because even 
something that causes an event one in ten 
thousand times in humans would be a 
significant number of cancers. So it would not 
even be satisfactory at that level. So to get 
around all those problems, to get around the 
short lifetime of the rodents, it is necessary to 
use high doses, and this to me is very 
logical.” (Trump, Tr. 2008) 

Other witnesses who supported the 
use of testing at the EMTD included: Dr. 
Donald Millar (Acting Director, NIOSH). 
Appendix C to NIOSH statement, p. 15; 
Dr. William Nicholson (Mt. Sinai School 
of Medicine). S. 2; Dr. David Rail 
(Director, NIEHS), S. 8; and Mr. Steven 
jellinek and Dr. Roy Albert in their joint 
statement for EPA, S. 2. 

A principal purpose of using the 
EMTD is to maximize the sensitivity of a 
bioassay. Dr. Richard Griesemer (NCI) 
discussed this in his oral testimony: 

"Again, if the purpose of the study is only 
to determine whether the chemical is capable 
of producing cancer in animals, then it is 
desirable that the experiment be conducted 
under the most rigorous conditions for 
producing that result. That is. one would use 
as many animals as possible, he would use y 
many routes as possible, he would use the 
largest doses that are compatible with a long 
lifetime so that the animal has time to 
develop cancer, and to that extent the general 
principles of toxicology apply.” (Griesemer. 
Tr. 936) 

Dr. Lijinsky (NCI-FCRC) testified 
similarity: 

"As I said, what we have to guard against 
in a bioassay is a false negative. We do not 
want to conclude from an inadequate test 
that the compund is safe when it. in fact, is a 
carcinogen.” (Lijinsky, Tr. 1076) 
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Other scientific and regulatory bodies 
have, in the past, supported the same 
position proposed by OSHA. As the NCI 
Ad Hoc Committee’s report to the 
Surgeon General stated: 

. . bioassay methods have remained 
tools of low sensitivity, capable only of 
detecting the highest peaks of carcinogenic 
activity. The factor which limits bioassays 
sensitivity is usually the small number of test 
animals used. If the bioassay design has a 
low probability of detecting carcinogenic 
effects produced by hazards at levels 
comparable to those present in 
environmental samples, then tests at such 
levels are wastes of time, effort and money. 
The need to test levels higher than those 
found in the environment is thus founded. 
(NCI Ad Hoc Committee, 1970, p. 7) 

In 1973, the Canadian Report on 
Protocols For Testing of Chemicals For 
Carcinogenicity stated: 

"Selection of doses to be tested is currently 
a subject of controversy, particularly in 
relation to food additives and certain 
environmental chemicals. In carcinogenesis 
testing, the highest dose level should be 
within the toxic range, but should be 
consistent with the prolonged survival of the 
majority of animals. The lower levels should 
permit the animals to survive in good health 
for their natural life span or until tumors 
develop (WHO, 1969). Use of very high dose 
levels has been critized [s/c] on the basis that 
it can be incompatible with normal 
physiological function and creates a 
metabolic overload on the animal. Higher 
doses are sometimes selected to delineate 
mechanism of action and metabolism of 
carcinogens but there is some question as to 
whether data obtained from such studies is 
representative of the situation at lower dose 
levels (Weil, 1972). Most investigators have 
used at least three dose levels which is 
compatible with WHO recommendations on 
food additives and drug carcinogenicity 
testing and is in keeping with Canadian 
guidelines on testing of food additives. It is 
generally intended that the lowest dose 
selected will produce no real increase in 
tumor incidence over control animals." 
(Health and Welfare, Canada. 1973, p. 19) 

In 1975, the National Academy of 
Sciences in Contemporary Pest Control 
Practices and Prospects stated at p. 65: 

"The sensitivity of such tests is inherently 
limited by the number of animals employed. 
For example, even if no cancers are found in 
a group of. say 100 animals, one can conclude 
with 95 percent confidence only that the true 
frequency of cancer induction at the given 
dose is less than 3 percent. Clearly, in 
extrapolation to man, a likelihood of inducing 
cancer in no more than 3 out of 100 
individuals would hardly be reassuring. In 
practice, animal tests may be even less 
sensitive than the foregoing example 
suggests. This is because the control animals 
themselves may develop a substantial 
frequency of various kinds of cancer, making 
the problem one of detecting a significant 
increase above an already appreciable 
background. In order to increase the 


sensitivity of animal tests, administered 
doses are chosen to be considerably higher 
than the level to which humans usually are 
exposed. This procedure may fail if the test 
compound greatly shortens the life span of 
the animals as a result of toxic effects other 
than cancer. In that case, the older ages at 
which carcinogenesis is likely to be most 
manifest cannot be studied." (NAS, 1975a. p. 
65: Appendix H to Rail Statement) 

In 1977, in Drinking Water and 
Health, the National Academy, in 
summarizing its discussion of "Chemical 
Contaminants: Safety and Risk 
Assessment” stated: 

'The exposure of experimental animals to 
toxic agents in high doses is a necessary and 
valid method of discovering possible 
carcinogenic hazards in man. 

"The most commonly expressed objection 
to regulatory decisions based on 
carcinogenesis observed in animal 
experiments is that the high dosages to which 
animals are exposed have no relevance in 
assessment of human risks. It is therefore 
important to clarify this crucial issue. 
Practical considerations in the design of 
experimental model systems require that the 
number of animals used in experiments on 
long-term exposure to toxic materials will 
always be small, compared with the size of 
the human populations'similarly at risk. To 
obtain statistically valid results from such 
small groups of animals requires the use of 
relatively large doses so that effects will 
occur frequently enough to be detected. For 
example, an incidence as low as 0.01% would 
represent 20,000 people in a total population 
of 200 million and would be considered 
unacceptably high, even if benefits were 
sizable. To detect such a low incidence in 
experimental animals directly would require 
hundreds of thousands of animals. For this 
reason, we have no choice but to give large 
doses to relatively small experimental groups 
and then to use biologically reasonable 
models in extrapolating the results to 
estimate risk at low doses." (NAS, 1977a, p. 
55: Appendix I to Rail Statement) 

And in Cancer Testing Technology 
and Saccharin, the Congress’s Office of 
Technology Assessment stated that: 

"Standard procedure in animal cancer tests 
is to feed substances at the 'maximum 
tolerated dose'. . . . Contrary to popular 
opinion, ail chemicals do not cause cancer at 
high dose levels. Many food additives and 
other chemicals have been tested in animals 
at this level without causing cancer. 

"The rationale for feeding large doses of a 
substance in animal tests is as follows. As 
the dose of a substance that causes cancer is 
increased the number of exposed animals 
that develop cancer also increases. To 
conduct a valid experiment at high dose 
levels, only a small number of animals 
(perhaps several hundred) is required. 
However, to conduct a valid experiment at 
low dose levels, a very large number of 
animals is required. (The smallest incidence 
rate detectable with 10 animals is 10 percent 
or one animal. To detect a 1-percent 
incidence rate, several hundred animals 


would be required.)" (OTA, 1977, pp. 11-12. 
Exhibit C to Weinstein Statement) 

And on February 1,1979, the Office of 
Science and Technology Policy of the 
Executive Office of the President stated 
in a staff paper, Identification, 
Characterization, and Control of 
Potential Human Carcinogens: A 
Framework For Federal Decision - 
Making: 

"High dose testing is a necessary feature of 
laboratory bioassays, given the limitations of 
time and study animals. The finding of cancer 
in animals only at high doses does not imply 
that such doses would be required in 
humans—particularly in view of the longer 
exposure periods existing in the human case. 
Animal dose levels should, however, be 
selected so as not to induce overt toxicity 
unrelated to carcinogenicity. Toxic doses 
may result in the dysfunction of metabolic 
processes that at lower levels might protect 
the animal (and humans) from cancer." 
(OSTP, 1979, p. 9) 

These points have also been 
expressed in precedents established by 
the Administrator of EPA, who stated in 
In re Shell, supra: 

"High doses are administered in animal 
tests, not because the researchers seek to 
correlate animal response levels to humans, 
but because with a limited number of animals 
this methodology is necessary to determine 
gross effect. Consequently, a substance that 
will induce cancer in experimental animals at 
any dose level, no matter how high or low, 
should be treated with great caution." 
(footnotes omitted). (39 FR 37268) 

Again, in In Re Velsicol, EPA 
addressed this issue and stated: 

“. . . High doses in animal experiments are 
thus justified, and indeed necessary, because 
the comparatively small numbers of animals 
necessarily involved in the experiments make 
it very difficult at least to test for positive 
results at lower doses. 

“Testing at. . . relatively high doses is 
now generally regarded as essential to the 
attempt to reduce the gross insensitivity 
imposed on tests by the small size of animal 
groups routinely tested, such as 50 or so rats 
or mice per dose level per chemical, 
compared with the millions of humans at 
presumptive risk . . ." (41 FR 7575) 

FDA has also said, in eliminating 
chloroform from drugs and cosmetics (41 
FR 26842): 

"b. The comment also argues that the 
dosage in the NCI studies was excessive and 
thus does not support the contention of risk 
to humans. Noting that the NCI report stated 
that the methodology used in their studies 
differs from that which is currently used by 
NCI, the comment states that the most 
serious defects in the methodology used are 
the inadequacy of the subchronic toxicity 
study to determine the maximal tolerated 
dose (MTD) and one-half MTD. and the 
failure to employ a meaningful definition of 
MTD. The comment further states that had a 
proper and reliable subchronic study been 
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conducted, employing liver and renal 
function measurements as well as 
histological assessment of the effects of 
chloroform upon the liver and kidney, it 
would have been found that the dose levels 
used were too toxic. In support, the comment 
notes that in the NCI rat study, the dose 
levels had to be reduced after 22 weeks of 
treatment because the lethal consequences 
were too great. The comment also cites in 
support a short term study conducted at Bio/ 
dynamics Inc. at dosage levels of 60.120. 240, 
and 480 miiligrams/kilogram and with the 
same strain of mice as that used in the NCI 
study. In the Bio/dynamics Inc. study both 
males and females had poor tolerance to the 
chloroform and at the 480 and 240 miligrams/ 
kilogram levels most of the mice died. 

"It is the Commissioner's opinion that the 
growth and survival curves as plotted for the 
mice in the NCI report reveal no significant 
effect on growth from the dosages 
administered, and only in the high-dose level 
female mice is there an effect seen on 
survival. However, this effect was observed 
late in the study, when the death rate showed 
a sudden increase after the 70th week. The 
Commissioner therefore concludes that the 
dosages in the NCI mouse study conform to 
the standard generally accepted for an MTD 
to be used in carcinogenicity studies. 

"In the NCI rat study, it is true that the 
survival rate for chloroform-treated rats was 
lower than that for control rats. 

"However, in the Commissioner's view the 
high dosage level for male rats appears to 
conform to standards for MTD when the first 
90 days of the growth curves are examined. 
The comment’s objection regarding excessive 
dosage (greater than MTD) would apply only 
to female rats. In this regard the 
Commissioner notes that the statement in the 
comment that dosage levels employed had to 
be reduced after 22 weeks because of 
lethality applies only to the female rats. 
Despite the reduction in dosage, the survival 
curves show a consistently lower survival 
rate. However, the Commissioner emphasizes 
that there was no increase in tumors reported 
for these animals. Rather, it was only in the 
male rats that an increased incidence of renal 
tumors was reported. 

‘The comment also points out that the ratio 
of tumor-bearing animals to animals involved 
in all chloroform treatment groups is less 
than that found in both male and female 
matched control groups. This observation, 
however, is noted and described by NCI in 
their report as not significant. Moreover, the 
Commissioner believes the distribution of 
other than kidney tumors to be normal. Aside 
from this, the comment disregards the dose- 
related time of tumor onset. The CTFA 

analysis further states that.data for 

the female groups indicate that chloroform 
treatment may have actually exerted 
beneficial effects." Obviously, the lethal 
effects cannot be viewed as beneficial. 
Finally, the Commissioner notes that in the 
case of male rats where dosage would appear 
to conform to the generally accepted 
standard for carcinogenicity studies, definite 
evidence of kidney carcinogenicity 
appeared." (41 FR 26842) 

2. Do Biological Reasons Make 
Testing at EMTDs Inappropriate? 


Some witnesses, who objected to 
OSHA’s proposed reliance on 
experiments which utilize the EMTD, 
proposed mechanisms by which 
chemicals might hypothetically show 
carcinogenic effects only at high doses. 
Some of these witnesses argued that any 
chemical, if given at a high enough dose, 
may produce cancer due to metabolic 
overloading of the body’s natural 
detoxification mechanisms. Specifically, 
some witnesses proposed that with 
some sufficiently high dose there is a 
discontinuity or shift in the dose- 
response curve resulting in metabolic 
and pharmacokinetic factors which 
would lead to carcinogenic effects only 
at doses above the discontinuity.* 

Dr. Perry Gehring (Dow Chemical) 
was a major witness supporting the 
hypothesis of "metabolic overloading": 

"Because of the biochemical mechanisms 
involved in the genesis of cancer it is 
scientifically reasonable to conclude that 
administration of large doses of chemicals to 
animals for cancer testing assesses 
improperly the risk of exposure to low 
doses." (Gehring, S. 3. emphasis added) 

He went on to say: 

"Only relatively high doses can, in 
practice, yield statistically significant data. 
But frequently such high doses produce 
cancer simply because their very immensity 
overwhelms the biochemical pathways that 
would detoxify smaller, more realistic doses." 
(Gehring, S. 13, emphasis added) 

* » • * + 

"Dose-response curves may show an 
unusually large increase in response with 
increasing dose, starting at the dose level 
where "saturation" effects become 
evident . . . The overwhelming of 
detoxification processes is particularly 
important in carcinogenesis because reactive 
electrophilic intermediates will react with 


* The following is a list of some of the 
participants who expressed support of the above 
arguments, especially the comment that OSHA was 
not considering evidence that detoxification 
mechanisms may be overwhelmed at high doses 
(i.e., EMTD levels): Dr. Marvin Friedman (Allied 
Chemical) (S. 10): Shell Oil (S. 31-33); Dr. Arthur 
Furst (API) {S. 7-10): B. F. Goodrich (S. 1): Mobay 
Chemical Co. (S. 20): Industrial Health Foundation. 
Inc. (S. 8); Ciba-Gcigy (S. 6); American Telephone 
and Telegraph Co. (S. 4): Upjohn Co. (S. 8-7): 
Department of Energy (S. 3); Compton and Knowles 
(S. 3-4): A1A (S. 1): Phillips Petroleum (S. 5-6); 
Martin-Marietta Chemicals' (S. 3); Eli Lilly (S. 4); 
Miles Laboratories (S. 2-3); Burroughs Wellcome 
Co. (S. 2); Dyes Environmental and Toxicology 
Organization. Inc. (S. 9); Standard Oil Co. of 
California (S. 12-13); American Conference of 
Government and Industrial Hygienists (S. 7); 
Chemical Specialties Manufacturers Assoc. (S. 13); 
National Paint and Coatings Assoc. (S. 16); Bristol- 
Myers Co. (S. 32); Balchem Corp. (S. 2); Soap and 
Detergent Assoc. (S. 63): Union Carbide Corp. (S. 5- 
6); Dr. Harry Demopoulos (S. 16); Manufacturing 
Chemists' Assoc. (S. 31-32); Air Products and 
Chemicals (S. 8); GTE Service Corp. (S. 3-5); 
Stauffer Chemical Co. (S. 2); Organization 
Resources Counselors. Inc. (S. 54-56): Sherwin- 
Williams Co. (S. 16): ASARCO (S. 19). 


macromolecules such as DNA, rather than 
being detoxified." (Gehring, S. 17) 

* • « • * 

... it is clear that as dose increases then 
is a disproportionate increase in the amount 
of reactive metabolite bound to genetic 
material escaping repair . . . The formation 
of such material is probably associated with 
chemical carcinogenesis ... data generated 
from studies of animals given large doses 
cannot be extrapolated to predict the 
incidence of cancer caused by exposure to 
smaller amounts of the same chemical. Such 
extrapolation assumes that the fate of the 
chemical does not change with dose—an 
assumption which requires the curve of 
unrepaired "damaged" genetic material to be 
a straight line parallel to the abscissa. ClearK 
it is not." (Gehring. S. 19) 

Dr. Benjamin Van Duuren (New York 
Univ.) also commented on this issue: 

. . there is a process that is called 
metabolic overload, and that if one gives a 
very weak carcinogen or a non-carcinogen in 
an extremely high dose, you might cause 
changes in the metabolism, the enzymatic 
activation and deactivation of the chemical, 
so that what would really normally be in the 
workplace, a non-carcinogenic chemical. may 
give rise to cancer, yes." (Tr. 1876) 

Dr. Carroll Weil (Carnegie Mellon 
Univ.) also claimed that metabolic 
differences could be important: 

". . . massive doses can result in different 
metabolism and pharmacokinetics than do 
concentrations similar to the one [sic] to 
which man will be exposed. (Tr. 6594-95) 

Dr. Paul Kotin (Johns-Manville) also 
commented on testing at high doses: 

". . . my concern over the high dose is that 
if it becomes shown that the high dose 
doesn't utilize certain detoxification 
mechanisms, whether it is conjugation or 
whether it is chewing up of certain amino 
acids, like glutathione or the like, then again 
the objection becomes meaningless in the 
sense that the high dose and the low dose 
have an anatomic and metabolic fate 
independent of the size of the dose." (Tr. 
8716) 

Dr. Kotin proposed still another 
problem with testing at high doses: 

. . the high doses interfere with repair 
mechanisms, and I am not limiting it to the 
repair mechanisms associated with DNA 
repair and so on. I am speaking about the 
ability of a macromolecule to heal itself or to 
have a cell organelle—let me put it that 
way—interfered with, even lysed within the 
cell by an exogenous agent at a given dose 
might be very much meaningless in terms of 
the preponderance of organelles there to keen 
the cell in a state of homeostasis or 
equilibrium. 

"A large dose can result in the lysis of the 
cell if you get enough lysosomes strewn out 
within the cell, as the result of an 
overwhelming dose of an agent. 

"At the level of metabolic pathways I hav*? 
mentioned, the availability of buffering 
macromolecules like amino acids that serve 
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as buffering for certain exogenous agents— 
the using up of certain conjugating agents, 
whether it is a sulfate or any of the others, 
which are detoxifying mechanisms, so that 
there are a variety of normal physiologic, 
homeostatic mechanisms within the cell 
which can effectively handle a dose below X 
and which cannot handle above X." (Tr. 8722) 

Dr. Harry Skalsky (Reynolds Aluminum) 
commented: 

The MTD testing may also be criticized on 
other grounds. In any physiological system, a 
biochemical pathway may become 
overloaded and/or a secondary system be 
activated. Young and Gehring demonstrated 
a dramatic increase in the excretion of 
unchanged dioxane as a function of dose, 
suggesting that the hazard from a high dose 
of dioxane may be disproportionately greater 
than that from a lower dose. 

“The possibility of changes in 
pharmacodynamics or metabolism of a 
compound has been ignored in maximum 
tolerated dose testing. With the amount of 
toxic stress on a test animal at the MTD dose, 
changes in the metabolism would be 
expected. That these parameters have not yet 
been measured discredits any data from 
maximum tolerated dose testing." (Tr. 7590) 

Dr. John Zapp (Dupont) commented: 

' Animals which metabolize a chemical 
differently from man cannot be expected to 
yield results comparable to man. Doses 
which overwhelm an animal’s capacity to 
metabolize a chemical by its normal mode 
can lead to the accumulation of abnormal 
metabolites which produce effects which do 
not occur at doses which the animal can 
handle in its normal mode, and which 
therefore may lead to false conclusions 
regarding the effects of low doses in man." 

(Tr. 5266) 

The National Agricultural Chemicals 
Association (NACA) commented: 

High doses may cause the formation of 
carcinogenic agents that are not formed at 
low dose levels, and thus negate the 
relevance of the animal tests." (NACA, S. 4) 

Borden Chemical, Inc. commented: 

OSHA fails adequately to consider that 
when the dosage for an animal is massive, its 
natural detoxification systems or defense 
mechanisms . . . are usually overwhelmed 
result is that the detoxification 
mechanisms of the host become incapable of 
providing the necessary protection." (Borden. 
4 ) 

Despite the number of comments 
proposing the importance of the 
mechanism of metabolic overloading, 
the actual scientific evidence presented 
in support of this hypothesis was very, 
very limited. Dr. Perry Gehring (Dow 
Chemical) cited his own work and that 
of his associate Dr. P. G. Watanabe on 
vinyl chloride in rats as an example of 
dose-dependent metabolic differences 
(Watanabe et al. 1976 a,b,c; References 
to Dr. Gehring’s Statement). Dr. Gehring 
commented: 


"It is absolutely essential in assessing risk 
that attention be given to dose because 
administration of large doses in accordance 
with the maximum tolerated dose concept 
frequently overwhelms the detoxification 
mechanisms of the body, resulting in 
disproportionate increase in the 
manifestations of toxicity, and this is 
inclusive of oncogenicity. In my testimony. I 
illustrate this simplistically with barrels 
having two slits. As the flow of fluid [dose] 
into the barrel increases, the capacity for 
escape of the fluid through the lower slit is 
overwhelmed. This leads to a buildup of the 
fluid in the barrel and escape by another slit. 

"This, in reality, does occur in the body. 
Increasing the dose of many chemicals 
increases disproportionately the amount of 
the chemical retained in the body or the 
amount reacting with tissue, and in some 
cases, the amount entering alternate routes of 
biotransformation which produce reactive 
metabolites that react with tissue. In some 
cases, the depletion of critical constituents 
needed for detoxification by high doses may 
enhance greatly the reaction with tissue. For 
example, depletion of glutathione." (Tr. 5034- 
35) 

As noted by NACA, Drs. Gehring and 
Watanabe drew the following 
conclusions: 

"The primary detoxification pathway for 
VC involves conjugation of its reactive 
metabolites with nonprotein sulfhydryl 
groups. Therefore, it seems reasonable to 
postulate that as the nonprotein sulfhydryl 
groups are depleted, reactive metabolites will 
be free to react with other macromolecules 
(DNA, RNA, protein, lipids), resulting in 
toxicity and carcinogenicity. 

"In summarizing the study on the 
pharmacokinetics and metabolism of VC. the 
data indicate that the fate of VC in rats is 
dose-dependent following either single oral 
administration or inhalation exposure. More 
importantly, it appears from the data 
available that a correlation exists between 
doses of VC that cause tumors and those that 
saturate metabolic or detoxifying pathways." 
(NACA. S. 22-23) 

However, at least one of these 
conclusions appears to be in conflict 
with the results of Drs. Gehring and 
Watanabe. The authors showed 
(Watanabe et al. 1976b; Reference to 
Gehring Statement) that at high doses, 
diminished detoxification efficiency in 
fact correlates with a flattening of the 
dose-response curve for hepatic 
angiosarcoma, i.e., a reduction in the 
incremental increase in tumor incidence 
per unit increment in dose. In other 
words, the work of Drs. Gehring and 
Watanabe with vinyl chloride suggests 
an overloading of toxification 
mechanisms, not detoxification 
mechanisms. Subsequent to the hearing 
this point was stated more explicitly in 
another paper published by Dr. Gehring 
and his co-workers: 

"For vinyl chloride-induced hepatic 
angiosarcoma in rats, a logarithmic 


probability plot (probit plot) of the incidence 
versus the amount of vinyl chloride 
metabolized, v, over a range of exposures 
from 50 to 10,000 ppm of VC gives a classical 
straight line (Fig. 2A). The dose-response 
relationship is not a straight line when 
plotted as a function of the exposure 
concentration. S (Fig. 2B). These results 
support further the conclusion that VC 
requires biotransformation to an active 
metabolite for tumorigenesis. Furthermore, a 
more reasonable evaluation of the dose- 
response data for vinyl chloride-induced 
tumorigenesis requires knowledge of the 
amount of VC activated as a function of 
exposure." (Gehring et al. 1978, p. 588) 

The authors then proceeded to 
distinguish clearly between this 
situation and the hypothetical case of 
overloading of detoxification 
mechanisms: 

"For some chemicals detoxification of the 
chemical perse or reactive metabolites 
formed from the chemical may also be dose- 
dependent and saturable leading to a build¬ 
up of toxic materials. In such cases, the 
incremental responses to increasing doses or 
exposures will become disproportionately 
larger rather than smaller." (Gehring et al. 

1978, p. 587, references omitted) 

A recent letter in Science by Drs. K. 
Hooper, R. Harris, and B. Ames 
discussed Gehring's argument for dose 
dependent detoxification mechanisms 
and its relation to whether chemical 
carcinogens exhibit "thresholds”: 

"The first argument is that mechanisms 
detoxifying carcinogens are overwhelmed at 
the high dose levels often used in rodent 
bioassays, and a disproportionately large 
carcinogenic effect occurs at these doses. As 
an example. Gehring implies that at dose 
levels of vinyl chloride above 50 to 150 parts 
per million, where detoxification mechanisms 
may be saturated, a disproportionate 
increase in carcinogenic effect in rodents 
would occur. Yet the animal bioassay results 
of Maltoni (2). Lee et al. (3), and Viola et al. 
(4) on vinyl chloride suggest, if anything, just 
the opposite: as inhalation exposures 
increase beyond 150 ppm. the increase in 
carcinogenic response is less than that 
predicted from a linear extrapolation of the 
responses in the dose range 0 to 150 ppm (Fig. 
1). Thus, the risk from exposure to low levels 
of vinyl chloride might be more than a 
millionfold higher than Gehring's estimate (5). 
Based on recent pharmacokinetic studies on 
vinyl chloride (6). the explanation for this 
proportionately greater activity at low doses 
may be that the mechanisms that activate 
vinyl chloride to the proximate carcinogen 
are saturated at high doses." (Hooper et al.. 

1979, p. 802. figure omitted) 

The authors concluded that Dr. 
Gehring’s argument is inaccurate and 
does not support the contention that the 
risk to society from such chemicals 
would be negligible. 

In any case, the argument appears to 
oversimplify the issue of the 
carcinogenesis of vinyl chloride, since 
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other evidence in the record showed 
that vinyl chloride induces several other 
tumor types in addition to angiosarcoma 
of the liver, and indeed is effective at 
very low doses (see Dr. Hoimberg’s 
Statement, and Maltoni, 1977). 

The only other specific study cited by 
any witness in support of the concept of 
metabolic overloading was a study by 
Dr. Gehring on the carcinogenicity of 
dioxane (Kociba et aL, 1974; Reference 
to Gehring Statement). This study 
showed clear evidence of , 

carcinogenicity only at the highest of 
three dose levels, which Gehring 
associated with a quantitiative shift in 
metabolic transformation: 

“Demonstration of Dose Dependency —The 
excretion of ,4 C-activity by rats given various 
doses of ,4 C-dioxane also demonstrated dose- 
dependent kinetics: as the dose was 
increased, more dioxane perse was 
eliminated via exhalation: at low doses 
essentially all was excreted rapidly as beta- 
hydroxyethoxyacetic acid (HEAA) in the 
urine. Thus, the biotransformation of 1,4- 
dioxane to the detoxification product. HEAA. 
is a saturable process which is overwhelmed 
by increasing the magnitude of the dose. The 
marked retention of dioxane with an 
increasing dose led us to conclude that the 
metabolism of dioxane must be ’induced’ 
markedly with repeated daily doses, 
induced' means that an adaptation occurs 
whereby the capacity to metabolize dioxane 
is increased." (Gehring. S. 23-24. emphasis 
added) 

Dr, Gehring went on to present data 
which: 

. . indicates that a dose of 1000 mg/kg/ 
day caused a marked induction of the 
elimination of dioxane; 10 mg/kg/day did not 
cause induction. In plain language the 
metabolism of rats receiving 1000 mg/kg/day 
dioxane had markedly changed. Their 
responses to dioxane, whether toxicological 
or carcinogenic, are not extrapolatable to rats 
receiving low doses." (Gehring, S. 24) 

However, these data do not clearly 
show a corresponding discontinuity in 
the dose-response relationship for tumor 
induction. Indeed the data presented in 
the paper by Kociba et al. (1974) for liver 
tumors (10/120 at the 1000 mg/kg/day 
dose level. 1/120 at 100 mg/kg/day, and 
0/120 at 10 mg/kg/day) are exactly what 
would be expected if the dose-response 
relationship were linear and non- 
threshold. Other experiments have been 
reported in which 1,4-dioxane has 
induced excess tumor incidence in mice 
and rats at doses down to 240 mg/kg/ 
day (NCI Carcinogenesis Technical 
Report 80.1978: IARC. 1976. Vol. 11, pp. 
244-256). Thus, although Dr. Gehring's 
data indicate dose-dependent changes 
in metabolism of 1,4-dioxane. there is no 
evidence that tumor induction occurred 
only above the dose-levels at which the 
metabolic shift took place. 


As pointed out below. OSHA 
concludes, therefore, that* the concept 
that "metabolic overload" can lead to 
tumor induction only at high doses is not 
adequately supported by the available 
data, even for vinyl chloride and 1,4- 
dioxane. Since these were the only 
chemicals for which evidence on 
"metabolic overload" was presented in 
the Record, OSHA could not conclude 
that testing at the EMTD is 
inappropriate, either in general or even 
for these specific chemicals. If better 
evidence is ever available for 
"metabolic overload", it may be 
appropriate to introduce this evidence in 
a rule-making on the specific substance 
as is pointed out below. Such evidence 
would be considered by OSHA under 
the criterion of Section 1990.144(d) when 
classifying a substance. However, the 
evidence presented in the Record on this 
topic would not warrant any change in 
the general definition of "potential 
occupational carcinogen" in that 
regard.* 

Even if better evidence were available 
for the hypothesis of metabolic overload 
in specific cases, it is not clear how it 
would be used either in designing 
experiments or in interpreting results. 

No witness offered specific suggestions 
for the use of such data. For example, 

Dr. Paul Kotin (Johns-Manville) was 
asked whether the biochemical and 
physiological effects which he had 
discussed were sufficiently measurable 
so that one could measure no-effect 
levels and use them to modify the 
definition of maximum tolerated dose: 
he replied that he had "never done that" 
(Tr. 8723). Dr. Harry Skalsky (Reynolds 
Aluminum) recommended that specific 
efforts should be made to establish that 
a compound is metabolized in the same 
manner at both lower and higher doses 
(Tr. 7590). However, he did not offer any 
prescription as to what should be done 
if such information is not available or if 
differences are found. 


* A number of other witnesses also argued during 
oral testimony that testing at high doses was 
inappropriate due to metabolic overload of 
detoxification mechanisms: Dr. Robert Olson (St. 
Louis Univ.). Tr. 3238: Dr. James Jandl (Harvard 
Univ). Tr. 3348: Dr. Leonard Goldwater Tr. 3538-9: 
Mr. Carroll Kirwin (Phillips Petroleum), Tr. 4206-7: 
Dr. A. F.. M. McLean (AIHC). Tr. 4845-6: Dr. William 
Lederer (Manufacturing Chemists Assn.) Tr. 4795-6; 
Dr. Leon Goldberg (Chemical Industry Institute for 
Toxicology), Tr. 6488-9; Dr. Ralph Freudenthal 
(Stauffer Chemical Co.). Tr. 6751-3: Dr. Arthur Furst 
(API), Tr. 6932; Mr. John Yost (Muskegon Chemical 
Co.). Tr. 7311; Dr. Marshall Hahn (Georgia Pacific 
Co), Tr. 7933-4: Dr. Paul Gross (Industrial Health 
Foundation), Tr. 8320. However, none of these 
witnesses cited any specific evidence additional to 
that of Dr. Gehring cited above. Thus, although the 
belief in the concept of “metabolic overloading" is 
evidently widely held, the only evidence adduced to 
support it appears to be the work of Gehring on 
dioxane. which OSHA judges to be inconclusive. 


A recent publication of the Food 
Safety Council [Proposed System for 
Food Safety Assessment, 1978) 
recommended that the high dose in 
chronic testing should be defined as one 
which "takes into consideration 
metabolic and pharmacokinetic 
data .. ." However, the way in which 
such data would be taken into 
consideration was not stated, and the 
report explicitly recommended that: 

*'. .. if dose-dependent qualitative or 
quantitative differences occur, at least one 
test dose should be set above the metabolic 
shift .. ." (Food Safety Council, 1978, p. 102) 

Although this recommendation is not 
operationally explicit, the Council 
appears to be recommending that high 
test doses be used even if there is 
evidence for dose-dependent 
metabolism of the kind discussed by 
Gehring and others. 

This issue was put into perspective by 
Dr. Umberto Saffiotti (NCI) in his 
prepared testimony: 

"An objection has been expressed over the 
validity of results of tests conducted at very 
high exposure levels. This objection is based 
on a hypothetical condition: that the 
metabolic pathways for carcinogenic 
activation of the test chemical may be 
qualitatively different in a critical manner at 
high and low levels of exposure, so that the 
chemical becomes completely and totally 
detoxified up to a certain level of exposure, 
while at high dose levels the detoxification 
mechanism is "overloaded" and carcinogenic 
metabolites begin to be produced and 
become effective. If this hypothesis were 
proven to be correct, and if in addition we 
could demonstrate that no extraneous 
influence would alter these control 
mechanisms, and if we could then 
demonstrate the level at which "overflow" 
occurs, and then establish a valid method for 
predicting this "threshold level" reliably, and 
finally if we could be sure that this 
hypothetical methodology applies to the case 
being considered, and to all conditions of 
human exposure and to all exposed 
individuals with their varying susceptibilities 
then—at last—we would indeed be able to 
assure that the carcinogenic effect observed 
in tests at high levels of exposure is not 
relevant for the prediction of hazards in 
people at much lower levels. 

"At this time such a hypothesis remains 
unsubstantiated and its applicablity to the 
determination of human safety based on 
animal test data is unwarranted. Metabolic 
pathways of carcinogen activation do indeed 
change quantitatively from species to species 
even with major dose level changes, but the 
evidence is that the changes are in the 
relative proportions of different metabolites 
rather than in their abrupt disappearance at 
fixed levels. Many chemical agents, both 
endogenous and exogenous, can alter the 
enzymatic systems which control carcinogen 
activation, for example concurrent exposures 
to other carcinogens. Individual thresholds of 
susceptibility to given carcinogens indeed 
exist, i.e., it is a matter of simple observation 
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that not everybody who is exposed to a 
carcinogenic agent develops a cancer from it 
in a lifetime. Those who do are the most 
susceptible individuals. The entire basis of 
preventive medicine is directed towards the 
protection of susceptible individuals. 

"If all the necessary elements of evidence 
were assembled to provide unquestionable 
proof that a carcinogenic effect obtained at 
high doses is due to a mechanism of action 
which is specifically different from that at 
low doses and completely inoperative at low 
doses, in all exposed individuals, then this 
evidence —if critically valid—would 
constitute good ground for rejecting the 
assumption of a carcinogenic risk at low 
levels. I have not seen any such 
locumentation so far for any chemical 
arcinogen. 1 believe that it is not likely to be 
developed in the near future, because of 
c urrent methodological limitations. If it were 
developed, it may most likely concern a 
single or a few individual chemicals rather 
than the generality of exposures. Should 
these exceptional cases emerge with the 
progress of research—as I very much hope 
they will—the proposed OSHA policy can 
implement the necessary exceptions through 
its flexible provisions for judgmental 
evaluations implicit in the term "causes" 
discussed above, and through its provisions 
for rebuttal." (Saffiotti, S. 12-13) 

Referring to this statement Dr. 

Saffiotti during his oral testimony 
concluded: 

What this statement to me implies is that 
we are really dealing with a very theoretical 
possibility, and it is not anything so practical 
that we can use it as a basis for regulation in 
the everyday world. (Tr. 877) 

Dr. Robert Squire (Johns Hopkins) 
agreed with Dr. Saffiotti on this point: 

. . if thorough metabolic, biochemical, 
and genetic studies clearly demonstrate that 
no electrophilic or genetically toxic moieties 
are produced by a particular chemical, that 
chemical may give rise to less concern than 
one capable of an irreversible interaction 
with macromolecular targets. Carcinogenic 
potential, if present, would more likely 
depend on a promotional or secondary 
mechanism. In this case, I would not feel it 
necessary to test at a toxic level. However, 
very few compounds have yet been studied 
enough to justify such treatment. "(Squire, S. 
23) 

* On the question of metabolic overload 
which may alter the effects of a 
compound under testing, Dr. Curtis 
Harris (NCI) commented: 

"I do not think there is any evidence for 
that. I think perhaps one of the things that we 
are—that Mr. Schwartz was trying to bring 
up—maybe that is what he meant by 
metabolic overload. That is a very 
hypothetical situation in which—I do not 
know of any really good data to show that 
that is the case. And there are so many 
assumptions based in that hypothesis, that it 
is to me exceedingly unlikely." (Harris.Tr. 
2009) 


In discussing metabolic differences 
between species. Dr. William Lijinsky 
(NCI-FCRC) commented: 

"We do not know enough about the 
mechanism of action of any carcinogen, even 
the much studied ones, to be able to make 
judgments of the significance of similarities 
or differences in metabolism of a substance 
in man versus animals in evaluating a 
carcinogenesis test. There is no reason to 
believe that metabolic overloading of the 
animal will lead to tumor induction in 
animals by a non-carcinogen: metabolic 
overloading is likely to lead to a diminution 
of carcinogenic effectiveness of a substance 
because of excretion of much of the dose 
unchanged. (Lijinsky, S. 30) 

During his oral testimony Dr. Lijinsky 
explained: 

"So we want to use as high a dose as we 
can. However, we do not want to use a dose 
so high that it upsets the dynamics of the 
body in such a way that the animals die 
early, for example. The main reason that we 
do not—that we use a maximally tolerated 
dose and not the maximum dose is that we 
do not want the animals to die before the end 
of their normal lifespan, so that we are sure 
we give the greatest possible opportunity for 
tumors to develop. That is the reason we 
adopted a maximally tolerated dose, not a 
maximal dose. It has nothing to do with 
differences of metabolism." (Lijinsky, Tr. 
1076) 

For the vast majority of substances, 
such evidence is lacking. If it could be 
demonstrated that at high dose levels 
qualitative and quantitative differences 
occur in metabolism which preclude the 
possibility of carcinogenic risk in the 
test animals, and if it can be shown that 
humans will respond the same as the 
test animals, then a high test dose would 
not be relevant to human risk. Short of 
this, high test doses are required to 
assure that potential carcinogenic risks 
to sensitive segments of the human 
population are avoided. 

3. Definitions of EMTD. 

(a) As has been discussed earlier, the 
Record in this proceeding has 
demonstrated considerable 
misunderstanding and confusion about 
the concept of EMTD and how EMTD 
levels should be selected. Controversy 
surrounding the use of EMTD appears 
therefore to be in part a result of 
misunderstandings over the meaning of 
the term itself or how it is operationally 
utilized in practice, rather than a 
substantive difference in opinion 
regarding the appropriateness of using 
high dose levels in screening tests. 

There is, in fact, no precise definition of 
EMTD and logical debate and 
discussion leading to consensus is 
therefore difficult. Descriptions of the 
EMTD by experts in carcinogenesis 
have varied from “doses which induce 
significant levels of mortality to assure 


that a potential carcinogenic risk is not 
missed" to “levels which do not involve 
any degree of toxicity".* 

An important point which was widely 
overlooked by some witnesses at the 
hearing is that it is impossible to 
establish criteria for defining EMTD in 
terms of survival and toxic effects 
observed during a lifetime experiment, 
unless the experiment is to be carried 
out twice. In fact, an operational 
definition of EMTD must be based on 
observations during a preliminary 
(subchronic) experiment. This is 
evidenced in the most recent definition 
formulated for the National Cancer 
Institute Bioassay Program (Guidelines 
for Carcinogen Bioassay in Small 
Rodents, National Cancer Institute, 1976; 
Appendix 1 to Griesemer statement): 

"A maximum tolerated dose (MTD) should 
be selected for each sex of each strain to be 
used in the chronic study. The MTD is 
defined as the highest dose of the test agent 
given during the chronic study that can be 
predicted not to alter the animals’ normal 
longevity from effects other than 
carcinogenicity. The MTD is estimated after a 
review of the subchronic data. Since these 
data may not always be easily interpretable, 
a degree of judgment is often necessary in 
estimating the MTD. The MTD should be the 
highest dose that causes no more than a 10% 
weight decrement, as compared to the 
appropriate control groups, and does not 
produce mortality, clinical signs of toxicity, 
or pathologic lesions (other than those that 
may be related to a neoplastic response) that 
would be predicted to shorten the animal's 
natural life span." (Sontag et al„ 1976, pp. 14- 
15, footnote omitted) 

Other examples of definitions of EMTD 
presented in the record are as follows: 

PPG Industries: 

"An adequate definition incorporating all 
of the essential parameters to enable an 
appropriate and realistic MTD to be selected 
[does] not yet exist. Treatment levels which 
cause detectable or measurable 
hematological, enzymatic, pathological and 
behavioral changes, in addition to weight 
gain, depression, and early mortality, must 
enter into the selection of a proper MTD. 
When a realistic and appropriate MTD is 
defined incorporating the above points, there 
will be fewer arguments as to the 
appropriateness of the study results." (PPG 
Industries. S. 22) 

Dr. Harry Skalsky (Reynolds 
Aluminum): 

"The use of high dose testing by F.D.A., 
E.P.A., and O.S.H.A. is based on the premise 
that there is no minimum dosage of a 
carcinogen. Testing of this type uses the 


*What is clear, however, is that it just is not true 
that "(t)esting of this type uses this maximum 
tolerated dose or the dose at which the animal is 
just able to survive." (Skalsky, Reynolds Aluminum, 
Tr. 7589). In fact, as pointed out above, such a 
situation gives rise to false negative results, not 
false positive. 
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maximum tolerated dose (MTD) or the dose 
at which the animal is just able to survive. 
(Skalsky. S. 8) 

Dr. Benjamin Van Duuren (New York 
Univ.): 

*'It is to do a two or three month short-term 
evaluation of the toxicity of a compound, and 
what we define as the maximum tolerated 
dose is the dose that does not give rise to 
weight loss or early death, or other acute 
toxic effects in animals . . (Tr. 1881-1882) 

FDA (1971): 

‘Testing should be done at doses and 
under experimental conditions likely to yield 
maximum tumor incidence. This would mean 
the use of doses several orders of magnitude 
above the actual use level." (FDA Panel. 1971 
p. 433) 

Health Protection Branch of Canada 
(1973): 

"In carcinogenesis testing, the highest dose 
level should be within the toxic range, but 
should be consistent with the prolonged 
survival of the majority of animals. The lower 
levels should permit the animals to survive in 
good health for their natural life span or until 
tumors develop." (Health and Welfare, 
Canada. 1973. p. 19. reference omitted) 

Subsequent to the hearing, the Food 
Safety Council (Proposed System for 
Food Safety Assessment, 1978.) 
presented a review of factors involved 
in selecting dose levels, and made the 
following recommendation: 

. . the high dose in chronic testing 
should be defined as one which [in] a 
subchronic study: 

"1. Induces no overt toxicity, i.e., 
appreciable death of cells or organ 
dysfunction as determined by appropriate 
clinical, pathological, or biochemical 
methods. 

Induces no toxic manifestations which 
are predicted to shorten the lifespan of the 
animals except as the result of neoplastic 
development. 

"3. In two generation studies, is not 
detrimental to conception rates, fetal or 
neonatal survival, or postnatal development. 

"4. Does not retard weight gain during the 
subchronic test by greater than 10% as 
compared to control animals. 

"5. Takes into consideration metabolic and 
pharmacokinetic data, and if dose-dependent 
qualitative or quantitative differences occur, 
at least one test dose should be set above the 
metabolic shift (provided the level(s) does not 
exceed the criteria listed above in 1 through 
4)." (Food Safety Council, 1978, p. 102) 

This recommendation and the NCI 
Guidelines for Carcinogen Bioassay in 
Small Rodents have three key features 
in common: (i) the EMTD is to be 
selected on the basis of results observed 
in a subchronic study; (ii) it is 
appropriate to select a dose level which 
induces minor toxic effects and up to 
10% weight loss even in the subchronic 
study; (iii) the selection of the EMTD 
involves the prediction of survival 


during the chronic test. Neither these 
definitions nor others in the Record 
require that there should be no 
manifestations of toxic effects after 
exposure at the EMTD for a lifetime. Nor 
does OSHA believe that there is any 
documented evidence in the Record that 
would invalidate positive results 
observed in a lifetime study in which 
toxic effects or reduced survival 
occurred. 

(b) Several witnesses cited examples 
of studies in which toxic effects or 
reduced survival were reported in long¬ 
term bioassays. Some witnesses 
suggested that those effects indicated 
that the EMTD had been exceeded (Dr. 
Robert Olson (St. Louis Univ.), Tr. 5024; 
PPG Industries, S. 24). However, 
although these witnesses implied that 
the results of the experiments were 
unreliable, none actually stated that the 
results should be discarded altogether. 
Perhaps the clearest statement is that of 
Dr. Leon Golberg (CUT), as follows: 

"In the present instance, an appraisal of 
the ‘state of the art’ is made possible by an 
analysis of the carcinogenesis bioassay data 
considered over the past two years by the 
Data Evaluation/Risk Assessment Subgroup 
of the Clearinghouse on Environmental 
Carcinogens of the National Cancer Institute. 
In Table II, a summary is provided of some of 
the salient features that emerge, illustrating a 
number of difficult issues, some of which 
were found by the Subgroup to need 
consideration. What this table tells us is that 
the protocols and conduct of bioassays 
carried out in the recent past leave much to 
be desired. I know that changes have been 
made in an effort to correct some of these 
deficiencies. Nevertheless, the heritage of just 
this one program has provided a record of 
hundreds of tests whose results cannot be 
taken at their face value for automatic 
decisions on carcinogenic potential. For 
purposes of assessment of risk to man. the 
full data forthcoming from each test will 
need careful evaluation by appropriate 
experts who will consider them in the context 
of all the available information on the 
compound in question, not solely on the basis 
of the test results forthcoming from the 
carcinogenesis bioassays." (Golberg. S. 2-3, 
emphases added) 

The evidence on this issue was 
summarized by AIHC in its Post Hearing 
Brief, as follows: 

"Similarly. Dr. McLean testified that large 
doses can alter metabolic pathways ani 
injure tissues, making it difficult to 
extrapolate from MTD doses (Tr. 4845-4848). 
Dr. Olson also emphasized that MTD can 
incapacitate or injure organ systems leading, 
for example, to renal damage as well as 
neoplastic lesions (Tr. 3238). Dr. Olson 
referred specifically to the MTD bioassay on 
trichloroethylene where there was evidence 
of renal and cardiac damage (Tr. 3244). 
Exhibit 83 is a statement by Dr. Bernard Oser, 
presented to the National Academy of 
Science committee evaluating saccharin, in 


which he refers to the organ damage which 
raised questions about the results of the 
experiments on saccharin. Similarly, Dr. Furst 
discussed the consequences of physical 
damage from an excessive dose. (Furst S. 7-9. 
Tr. 6931-6932. 6947-6948.) 
***** 

Thus, Dr. Golberg testified, if the MTD is 
not selected properly, massive nonspecific 
tissue damage can result. Id. at 4. This can 
lead to carcinogenic results by a "Secondary 
mechanism"—tissue damage. (Golberg S. 4-6. 
Tr. 6484-6491.) Thp questionable relevance of 
a positive result from secondary 
carcinogenesis was recognized. Dr. Golberg 
said, by the Food and Drug Administration in 
the case of selenium and by investigators in 
the case of antithyroid action of substances 
in rats which have no counterpart in man." 
(Golberg S. 5-6.) (AIHC Post Hearing Brief, 
pp. 134-135; Hearing Exhibit 251) 

The notation of "secondary 
carcinogenesis" was presented in great 
detail by Dr. Leon Golberg (CUT): 

"One of the consequences of nonspecific 
tissue damage (Pozharisski, 1975) that may be 
produced by compounds administered at the 
MTD is carcinogenesis by a "secondary" 
mechanism. Here is a well-recognized 
concept that was utilized by the Food and 
Drug Administration to account for the 
production of liver cancer by high doses of 
selenium, which is an essential nutrient at 
low doses (Federal Register, 1973,1974). The 
important principle of secondary 
carcinogenesis is much more widely 
applicable (Kolbye. 1976). although its 
implications have not been adequately 
explored. Suffice it to say that the production 
of cancer by secondary mechanisms is an 
instance where the end-result is not 
necessarily indicative of carcinogenic 
potential of the compound responsible for the 
effect. In some cases of this sort, a threshold 
is demonstrable for the production of the 
primary effect that elicits this secondary 
neoplastic change. Thus, in considering 
selenium, the Commissioner of the Food and 
Drug Administration pointed out that 
consumption of beverage alcohol "is 
associated with a higher incidence of liver 
cirrhosis, which, in turn, is associated with a 
higher incidence of liver cancer. Other 
common agents, at high levels, may produce 
the same result." He drew the conclusion that 
such substances "are not, by reason of their 
capacity to induce liver damage when abused 
by being consumed at high levels, properly 
classified as carcinogenic because of their 
potential association with a higher rate of 
liver cancer." 

"One may extend the illustrations of 
secondary mechanisms of carcinogenesis to 
the area of antithyroid action that results in 
thyroid epithelial hyperplasia which, if 
continued long enough, eventually leads to 
neoplasia. This is the mechanism by which 
iodine deficiency elicits thyroid cancer in rats 
(Doniach, 1970b; Lupulescu and Petrovici. 
1968) but, apparently, does not lead to 
thyroid cancer in people (Doniach, 1970a). 
Thyroid hyperplasia is produced in rats by 
dietary goitrogens, certain sulfonamides and 
antithyroid agents (Astwood, Sullivan. Bisseil 
and Tyslowitz. 1943). What is more, the high 
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rate of apparently spontaneous follicular 
hyperplasia in the thyroids of old rats makes 
this species an unsuitable model for man. A 
{urther example of “secondary" 
carcinogenesis is the production of bladder 
stones by compounds like diethylene glycol 
(Well, Carpenter and Smyth, 1965, 1967). In 
rats and mice the prteence in the urinary 
bladder of such stones qr other foreign bodies 
is associated with the development of 
urothelial hyperplasia, papillomas, and 
ultimately carcinomas (Toyoshima and 
Leighton, 1975). These illustrations emphasize 
the need for careful analysis and expert 
i dgment in interpreting observations on 
carcinogenesis, in view of the importance of 
distinguishing primary from secondary 
pathological events. Only in this way can one 
assess the role played by the particular MTD 
of the compound used in any given bioassay, 
in eliciting the primary changes." (Golberg, S. 
4-6) 

The hypothesis of “secondary 
.arcinogenesis” was also discussed by 
Dr. Francis J. C. Roe (AIHC), who 
proposed as examples of secondary 
carcinogenic mechanisms the production 
of bladder stones (ethylene glycol. 
uolyoxyethylene(8)monostearate) and 
tissue damage in the testis (cadmium) 
l Roe, S. 24, 68). Dr. Robert Olson (St. 
Louis Univ.) cited the NCI bioassays for 
trichloroethylene and 
tetrachloroethylene as examples of tests 
in which the high doses used caused: 

. . tissue damage unrelated to tumor 
tormation .... These procedures violate the 
rules of good practice in toxicology, and 
make extrapolation of results from animals to 
nan impossible." (Olson. S. 11, Tr. 5034) 

PPG Industries similarly cited the NCI 
Bioassay for 1,2-dibromoethane: 

"The NCI study (gavage) on 1,2- 
dibromoethane used doses which resulted in 
n high incidence of squamous cell carcinomas 
uf the forestomach and death. Treatment 
cvels in excess of the MTD by NCI definition 
were used. With all of the uncertainties in 
bioassay programs conducted for NCI. the 
agencies consider them as conclusive. This 
stance is untenable. (S. 23) 

OSHA concludes that the hypothesis 
of secondary carcinogenesis is not 
supported by a substantial body of 
empirical evidence. The examples of 
induction of bladder stones provide at 
best circumstantial evidence of 
association between the effects, not 
evidence for a causal connection (see 
Saffiotti, Tr. 937-938). In the case of 
saccharin, where induction of bladder 
stones has been proposed repeatedly as 
an explanation for the positive results, 
analysis of the actual data indicates that 
this hypothesis is incorrect. Indeed, the 
test data on saccharin have been 
reviewed repeatedly by expert 
committees, which concluded that 
saccharin is correctly categorized as a 


carcinogen in rats (OTA, 1977, NAS, 
1978). 

Among the other examples cited, the 
evidence for carcinogenicity of selenium 
is at best inconclusive (IARC, 1975: 

NAS, 1976; Squire and Goodman, Post- 
hearing Comment, p. 6; Saffiotti, Post¬ 
hearing Comment, p. 2; Furst, Tr. 6947). 
Beverage alcohol is well recognized as a 
cause of cancer in humans, acting not 
only in the liver, but also in the mouth 
and esophagus (Rothman and Keller, 
1972; USDHEW, 1978; Peto, 1977; 
Rothman, 1975 pp. 139-150). Dr. Roe 
himself questioned whether the 
testicular lesions caused by cadmium 
were in fact neoplasms (S. 24), and in 
any case cadmium compounds are 
recognized as carcinogenic in humans 
resulting from occupational exposure 
(Tomatis et al 1978). And in the cases 
of trichloroethylene and 
tetrachloroethylene, there was an 
increased tumor incidence in mice 
exposed to both dose levels, even 
though the male mice exposed to the low 
doses of tetrachloroethylene and the 
female mice exposed to the low doses of 
trichloroethylene showed little or no 
reduction in survival relative to controls 
(NCI Carcinogenesis Technical Reports, 

2, 13, 1976-77). 

Finally, if the dose levels in a 
bioassay are chosen at too high a level, 
so that the animals die prematurely, this 
would reduce the probability of 
observing a positive result rather than 
being likely to give rise to a false 
positive. This is reflected in the 
definition of EMTD proposed by the 
FDA Advisory Committee on Protocols 
for Safety Evaluation: “. . . [one] likely 
to yield maximum tumor incidence” 

(FDA 1971). (See also Griesemer. Tr. 
935-936) 

Those who would urge OSHA to 
reject data from tests conducted at “too 
toxic” doses would presumably wish 
OSHA to ignore data such as those on ^ 
1,2-dibromoethane, which induced 
multiple-site tumors at both dose levels 
in both sexes of rats and mice within 60 
weeks of exposure, at incidence rates up 
to 94 percent (NCI Carcinogenesis 
Technical Report 86,1978).* OSHA 
believes that it would be improper to 
ignore such overwhelming evidence of 
hazard. 

c. OSHA s Conclusions 

OSHA intends, therefore, to use data 
obtained from bioassays conducted at 
“any level of exposure or dose” to 
support the finding of carcinogenicity of 


'Again, EPA has accepted the results of the NCI 
bioassay for 1,2-dibromoethane as positive for 
carcinogenicity, and has initiated regulatory action 
(42 FR 63139-63140). 


a substance. If truly substantial 
scientific data are available to support a 
hypothesis of “metabolic overloading”, 
“secondary carcinogenesis” or some 
other non-specific mechanism of action, 
OSHA is willing to consider such data, 
provided that they meet the criteria set 
out below. However, there was no 
substantial evidence in the Record 
(other than speculation or hypothesis) to 
justify any modification in the general 
definition of “potential occupational 
carcinogen.” 

Specifically, OSHA concludes that 
small numbers of test animals may serve 
as appropriate “surrogates” for large 
populations of humans; a specific cancer 
response in 1% of the work population 
would be a major health disaster, but 
such a response would go undetected in 
50-100 test animals. Since carcinogenic 
response is usually dose related, the 
biological and statistical sensitivity of a 
bioassay may be enhanced by 
increasing the exposure levels of the test 
substance rather than the less feasible 
alternative of increasing the number of 
test animals to match the human 
population at risk. 

The EMTD is determined on the basis 
of pre-chronic tests and other relevant 
information. If the actual conduct of a 
test reveals that the EMTD is too high to 
meet the conditions defined above, clear 
positive results obtained above the 
EMTD are acceptable as evidence of 
carcinogenicity unless there is 
convincing evidence to the contrary as 
discussed below. On the other hand, 
non-positive results obtained above the 
EMTD are generally considered 
inadequate, unless particularly strong 
and specific scientific reasons justify 
their acceptance as non-positive. 

Positive results obtained at or below the 
EMTD provide evidence of 
carcinogenicity. 

Although, as specified above, none of 
the evidence presented in the Record 
relative to the concepts of “metabolic 
overloading” or “secondary 
carcinogenesis” was scientifically sound 
and/or convincing, OSHA will consider 
such evidence for a specific substance 
subject to rulemaking if better evidence 
is provided in the future. In this regard, 
OSHA believes that it is appropriate to 
require that certain criteria, which such 
evidence on specific substances must 
satisfy before any evidence will be 
considered in the substance-by¬ 
substance rulemakings, be met. These 
criteria have been developed after a 
detailed review«of the substantial • 
evidence in the Record, specifically that 
discussed in Section V.D. 3(b) above. 

The minimum criteria are as follows. 
SectionT990.143(g) provides that: 
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(g) Use of high doses in animal testing. 
Positive results for carcinogenicity obtained 
in mammals exposed to high doses of a 
substance will be used to establish the 
qualitative inference of carcinogenic hazard 
to workers. Arguments that such studies 
should not be relied upon will be considered 
only if evidence which meets the criteria set 
forth in Section 1990.144(d) is provided. 

And section 1990.144(d) provides: 

(d) Use of high doses in animal testing. 
Arguments that positive results obtained in 
carcinogenesis bioassays with experimental 
animals subjected to high doses of a 
substance are not relevant to potential 
carcinogenic risks to exposed workers will be 
considered by the Secretary only if the 
evidence for the specific substance subject to 
the rule-making meets the following criteria: 

Criteria, (i) Documented evidence is 
presented to show that the substance in 
question is metabolized by the experimental 
animal species exposed at the dose levels 
used in the bioassay(s) to metabolic products 
which include one or more that are not 
produced in the same species at lower doses. 

(ii) Documented evidence is presented to 
show that the metabolite(s) produced only at 
high doses in the experimental animal 
species are the ultimate carcinogen(s) and 
that the metabolites produced at low doses 
have been tested and not been found to be 
carcinogenic; and 

(iii) Documented evidence is presented to 
show that the metabolite(s) produced only at 
high doses in the experimental animal 
species are not produced in humans exposed 
to low doses. 

In the hypothetical case of “metabolic 
overloading", at least three specific 
points need to be addressed before such 
evidence can have any scientific bearing 
on the points at issue. First, it needs to 
be shown specifically that “metabolic 
overloading" actually takes place—i.e., 
at high doses one or more metabolic 
products are produced which are not 
found at all at doses low enough to be 
relevant to occupational exposure. (It is 
obviously scientifically insufficient 
simply to show a difference in relative 
yields of different metabolites, or of 
metabolite and unchanged material, 
since at best such evidence would be 
relevant only to quantitative estimation 
of risk.) 

Second, it needs to be shown that one 
or more of the products produced Qnly at 
high doses are the exclusive cause of the 
carcinogenic effect and that the 
metabolites produced at low doses have 
been tested and not been found to be 
carcinogenic. (Dr. Gehring's data on 
vinyl chloride fail in this respect). 

Third, it needs to be shown that the 
same type of “metabolic overloading" 
would result in humans—i.e., that the 
metabolites produced in the animals 
only at high doses would not be 
produced in humans under occupational 
exposure conditions. To make a 


convincing showing in this regard, 
substantial evidence on metabolism in 
humans would be required (see Section 
V.D. 13 below). 

• In the case of other mechanisms of 
“secondary carcinogenesis”, it is more 
difficult to specify precise operational 
criteria for the consideration of 
evidence. In general. OSHA will require 
that definite evidence be presented for 
the substance subject to rulemaking that 
a “secondary" mechanism of 
carcinogenesis can reasonably be 
involved to explain the observations. 
Specifically, OSHA will require that a 
reasonable scientific showing be made 
that the mechanism of action of the 
specific substance has been 
demonstrated, and, in addition, that this 
mechanism would not operate at 
exposure levels relevant to occupational 
conditions. (For example, if it is 
hypothesized that a carcinogen operates 
at high doses by inducing the formation 
of bladder stones, it should be shown (i) 
that the excess cancers are associated 
individually with bladder stones; (ii) 
that bladder stones are induced only at 
high doses; and (iii) that neither bladder 
stones or tumors are induced at lower 
doses.) 

OSHA has provided for the 
consideration of such data in 
§ 1990.144(f), which provides criteria for 
the consideration of claims that 
carcinogenic effects result from these or 
other Indirect Mechanisms (see Section 
V.D.I above). 

OSHA’s purpose in specifying these 
criteria is to encourage the submission 
of scientific data that genuinely support 
the scientific inferences of “metabolic 
overloading" or “secondary 
carcinogenesis" in specific cases, while 
avoiding wasting time and resources on 
the repetition of scientifically 
insufficient discussions of these issues 
in the future. 

4. Organ Specificity 

a. OSHA s Proposal 

In the preamble to the proposed 
regulation, OSHA took the position that 
positive results in any mammalian 
species and “at any organ or site" would 
be considered relevant in the 
identification and regulation of any 
toxic substances as a potential 
occupational carcinogen. In the 
preamble (42 FR 54162), OSHA cited two 
reviews in support of this position, viz : 

“In experimental carcinogenesis, the type 
of cancer seen is often the same as that 
recorded in human epidemiological studies 
(e.g.. bladder cancer in man, monkeys, dogs, 
and hamsters with beta-naphthylamine). In 
other instances, however, a chemical will 
induce neoplasms at different sites in 
different animal species (e.g., benzidine, 
which induces hepatic carcinoma in the rat. 


but bladder carcinoma in man; or chloroform 
which induces hepatic carcinoma in the 
mouse, but kidney carcinoma in the rat) 

(IARC Monographs, Vol. 1. p. 10: 41 FR 1502( 
NRC Pest Control, Vol. 1, pp. 74-82). Thus 
there can be no presumption that the organ 
affected in animal experiments would 
necessarily be that at risk in man.” (42 FR 
54162) 

b. The Public's Response and OSHA s 
Evaluation 

There was general and virtually 
unanimous support for the proposed 
position that carcinogens are not 
normally organ-specific or species- 
specific. Indeed, only one substantial 
issue was raised during the rulemaking 
A number of witnesses argued that some 
strains of mice have unique 
characteristics which make them 
particularly susceptible to the induction 
or enhancement of tumors at certain 
sites, primarily the liver, lung, mammary 
gland and lymphoreticular system. The 
evidence for this position was reviewed 
in detail under section V.D. 1 above 
(Mammalian Species ) and was found to 
be insufficient to justify any exception 
to the basic proposition. Except for that 
issue, no other documented evidence 
was presented that would indicate that 
a positive result in one organ of one 
species would not be indicative of a 
potential risk to exposed humans 
regardless of the organ or site at risk in 
humans. 

A review of the findings of the IARC 
Monograph program was presented by 
Dr. Lorenzo Tomatis (IARC) and others 
(Tomatis, et al, 1978; Appendix 5 to 
Tomatis Statement; Appendix G to Rail 
Statement). After reviewing the results 
of experimental studies in animals with 
26 chemicals or industrial processes 
reported to be carcinogenic in humans. 
Dr. Tomatis (IARC) made the following 
generalization: 

“Comparison between target organs in 
humans and animals confirms that the 
carcinogens have, in some cases, the same 
organ specificity in humans and experimental 
animals. In most cases, the chemicals were 
tested in more than one animal species, but 
the similarity in organ specificity may be 
limited to only one of the animal species 
tested. The chances for similar target organs 
are apparently greater if similar routes of 
exposure are used (Table 2). However, 
chemicals which were found carcinogenic in 
both humans and animals were carcinogenic 
in the latter also when administered by 
routes different from the one by which 
humans are exposed. The target organs in 
animals are more often multiple than in 
man “ (Tomatis, et al., 1978, p. 881; Appendix 
5 to Tomatis Statement) 

Examples of chemicals which affected 
different organs in humans and animals 
were given in Table 2 of Tomatis. et aL 
1978, omitting data on tumors at the site 
of administration. 
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Chemical 

Target organ and (route) in humans 

Animal species 

Target organ and (route) 


Afiatoxins 


.. Liver (oral, inhalation) ...___ Rat ........... 


•ammobiphenyf........ 


\uram»ne (manufacture of) . 


admium using industries, 
vciophosphamtde —..... 


•mylstilbestrol.. 


w.^phaten —_____ 

bustard gas .... 

naphthytamine .. 

N b«(2^hforo*ethyf)-2-naphthytamir» . 

Vinyl chloode .... 


Bladder (skin, inhalation, oral). .. 
Bladder (skin, inhalation, oral) ... 
Bladder (skm, inhalation, oral).... 


Prostate, lung (inhalation, oral). 
Bladder (oral, injection). 


Uterus, vagina (oral) 


Haemopoietic system (oral, infection) ... 

Lung, larynx (inhalation)... ... 

Bladder (skm. inhalation, oral) ..... 

Bladder (oral) _..__ 

Liver, brain, lung (skm, inhalation) _... 


Mouse ___ 

. Mouse (newborn) 

Rat . 

..... Mouse, rat .. 

Rat.; ._.. 

..... Mouse .. 

Rat ._ 

Hamster .... 

. Rat .... 

..... Mouse . 





Mouse, rat. 


Liver, stomadvcdon, kidney (oral). Hver. trachea (intra¬ 
tracheal). 

Lung (i.p. injection) 

Liver (8.C. injection). 

Mammary gland, intestine (s.c. injection). 

Uver (oral). 

Local, liver, intestine (s.c. injection). 

Liver (s.c. injection) 

Liver (oral). Zymbal gland, liver, colon (s.c. injection). 

Liver (oral). 

Local, testis (s.c. or i.m. injection). 

Haemopoietic system, lung (i.p„ s.c. injection); various 
sites (oral); bladder (i.p, injection). 

Mammary gland (i.p. injection); various sites (J.v injec¬ 
tion) 

Mammary gland (oral); mammary, lymphoreticular. testis 
(s.c injection, s.c. implantation) 

Mammary, hypophysis, bladder (s.c implantation) 

Kidney (s.c. injection, s.c. implantation). 

Uterine serosa (s.c. implantation) 

Initiator (skin); lung, lymphosarcoma (i.p. injection). 

Lung (inhalation, i.v injection), local, mammary (s.c. in¬ 
jection) 

Liver, lung (s.c. injection). 

Lung (i.p injection). 

Lung, liver, blood vessels, mammary. Zymbal gland, 
kidney (inhalation) 


This table shows that for more than 
half of the known human carcinogens 
which have been adequately tested in 
animals, tumors were induced in one or 
more animal species at organ sites 
different from those at which tumors are 
induced in exposed humans. In 
particular, it should be noted that for 
nine chemicals, tumors were induced in 
the liver and/or lungs of experimental 
mice, but at different sites in humans. 
Thus, at least for these substances, the 
induction of liver and lung tumors in 
mice indicates the existence of a 
qualitative hazard to humans, but does 
not indicate the organ site at risk. 

Dr. Curtis Harris (NCI) dealt with the 
concept of organ or species specificity. 
Ho stated: 

“The term ‘organ-specific’ I think is very 
bad. I think it should be changed to ‘organ 
predominance' because I do not know of a 
chemical that causes cancer only in a single 
organ in an experimental animal species and 
in no other, where it has been adequately 
tested.” (Harris, Tr. 2005) 

' I do not think there are sex-specific 
carcinogens just as there are not species- 
specific carcinogens”. (Harris Tr. 2006) 

When asked specifically about target 
organs in animals for which there is no 
human analog, such as the Zymbal 
gland or forestomach, Dr. Harris (NCI) 

replied: 

Well, I do not think that makes me feel 
any more comfortable. That is one aspect of 
it The other aspect is that usually the 
carcinogen causes tumors in multiple organs, 
and it may appear with a greater frequency in 
the Zymbal gland than in the breast, but it is 
almost—first of all, it would not make me feel 


any more comfortable, and second, that I 
frankly do not know of any carcinogen that 
causes only tumors of the Zymbal gland. 
Maybe there is such, but I am just not 
knowledgeable about that.” (Harris, Tr. 2005) 

Dr. Benjamin Trump (Univ. of Md.) also 
stated that: 

. . it is impossible to predict from one 
animal to another where the neoplasm is 
going to occur, and there are many examples 
where it occurs in one species in one organ, 
and another in another, and there are many 
factors involved in that.” (Trump, Tr. 2005- 
2006) 

To illustrate this point he described the 
following study: 

“In that lead study that I mentioned, there 
is an excellent example of that with the 
compound alone, fluorobiphenyl acetamide, 
predominantly both liver and kidney, but 
many more liver. Adding lead greatly 
diminished the number of liver tumors; 
greatly increased the number of kidney. In 
humans exposed to varieties of—bombarded 
by all kinds of things, there is no way to 
predict.” (Trump, Tr. 2006) 

Dr. Umberto Saffiotti (NCI) commented 
in his direct testimony: 

“Caution must be exerted when 
considering possible implications for humans 
of the organ[o]tropic effects of carcinogens 
observed in experimental models. Many 
carcinogens show markedly different organ 
specificity in different host conditions: 
thepefore specific organotropic effects of the 
exposure to a given carcinogen in humans are 
often unpredictable from animal bioassays.” 

* » « • * 

"Positive results of carcinogenesis studies 
in two mammalian test species constitute a 
solid basis of evidence for the presumption 


that a substance is a carcinogen and that 
exposure to it should be minimized. The two 
species may not respond in the same way to 
the carcinogen: neoplasms may develop in 
different tissues and organs and they may 
show different degrees of differentiation and 
malignancy. In this respect one should not 
expect to replicate exactly the same type of 
neoplastic response to different species. 
Similarly one should not expect the same 
type of carcinogenic response in humans and 
in a given test animal. 

“The two-species requirement in the 
proposed policy has primarily a confirmatory 
value. No evidence exists that carcinogens 
are species-specific. Those that were found 
positive in one species and that were studied 
widely enough in other species were usually 
found to be positive in more than one 
species.” (Saffiotti. S. 22, 29-30) 

Dr. Bernard Weinstein (Columbia Univ.) 
also discussed this issue: 

"There are known carcinogens which 
produce their carcinogenic effects at specific 
sites in different animal systems. However, 
the concept of site specificity is not 
completely understood at the present time. 
Certain factors have been identified, 
including: exposure levels, i.e.. if certain 
tissues are directly exposed to the agent, then 
they become the responsive site: ability to 
metabolize the compound, which varies 
among tissues; rate of delivery to tissues; 
exposure via excretory pathways; differences 
in rates of proliferation of tissues: and 
differences between tissues in the repair of 
damage to cellular DNA. This is a complex 
process with numerous influencing factors, 
and I do not believe that any conclusions 
about the safety of compounds can be drawn 
on the basis of the site specificity.” 
(Weinstein, S. 5) 
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Dr. William Lijinsky (NCI-FCRC) 
commented at length on problems of 
defining organ and species specificity: 

"Equally baffling in our attempts to study 
human cancer through experiments in animal 
models is the matter of species specificity 
and organ specificity. This is what bedevils 
risk extrapolation based on the results of 
simple chemical or biological tests also. We 
have no idea where man is placed in the 
scale of susceptibility to chemical 
carcinogens except in the few unfortunate 
cases in which we have been able to count 
the number of people who developed cancer 
after known exposure to industrial chemicals. 
Aflatoxin is the most potent carcinogen 
known—for rats—in which it induces liver 
cancer at very small doses. However, it 
appears to be completely noncarcinogenic in 
mice and active in monkeys only at quite high 
doses. This is a carcinogen to which man is 
exposed, and we suspect that these 
exposures contribute to human cancer risk in 
some areas of the world. However, we have 
no idea what that contribution is or how it 
relates quantitatively to carcinogenic risks 
from other parts of the environment, such as 
diet and medicines (several antimalarials and 
drugs used to treat infectious diseases in 
those regions are suspected of being 
carcinogens). Similarly, polynuclear 
compounds, to many of which man is 
exposed, are potent skin carcinogens in mice, 
and induce lung cancer when implanted in 
the lungs of hamsters, but are quite 
ineffective on rat skin and completely 
inactive in guinea pigs. Aromatic amines 
induce bladder tumors in dogs and hamsters, 
as well as in man, but do not induce bladder 
tumors in rats or guinea pigs or mice, and are 
very weakly carcinogenic or inactive in rats 
and guinea pigs. Among the nitrosamines, 
whose role in human cancer is suspected but 
not demonstrated, we see a great variety of 
response among species and organs to their 
carcinogenic action (12). While all species are 
more or less susceptible to the carcinogenic 
action of nitrosamines, rats appear to be 
more sensitive than mice, while hamsters and 
Guinea pigs are intermediate, although there 
are exceptions with specific nitrosamines. To 
give a few examples of differences in 
response, nitrosoheptamethyleneimine 
induces lung tumors in rats, but not in Syrian 
hamsters, in which it induces tumors of the 
forestomach. Nitrosododecamethyleneimine 
induces tumors of the glandular stomach in 
mice, but only liver tumors in rats. Nitroso- 
2,6-dimethylmorpholine gives rise to tumors 
of the esophagus in rats, to tumors of the 
pancreas (similar to the most common form 
of human pancreatic cancer) in Syrian 
hamsters, and to tumors of the liver in guinea 
pigs. These differences are, presumably, due 
to differences in metabolism of the compound 
and in physiology between the species, but 
we have no idea what these differences are. 
nor how we could predict the action of such a 
carcinogen in man. It might be inactive in 
man. but it would be unwise to assume that 
and there is no way in which the evidence 
could be obtained which would prove it." 
(Lijinsky. S. 19-20) 

Dr. Roe (AIHC) was one of the few 
witnesses who did place emphasis on 


organ specificity for carcinogens 
although he appeared to agree that one 
cannot be sure that there is such a thing 
as organ-specificity among species or in 
any given species: 

"Where agents predispose to cancer, more 
often than not they predispose to a particular 
form of the disease or to a closely-related 
group of cancers. Only occasionally does the 
same agent predispose to cancers of several 
different sites or kinds, or does the same 
agent predispose to one kind of cancer when 
exposure is by one route and to another kind 
of cancer when exposure is by a different 
route. Occasionally the same agent 
predisposes to one kind of cancer in one 
animal species and predominantly to another 
kind of cancer in another animal species. 
However, all these are the exceptions rather 
than the rule and. as indicated above, one 
should be cautious in the interpretation of 
data which suggest that exposure to an agent 
is associated with increased risk of cancer of 
a wide variety of kinds. For instance the 
suggestion that fluoridation of water is 
associated with generally increased risks of 
cancer in humans (Burk & Yiamouyiannis. 
1975) was due to poor epidemiology and not 
to any effect of fluoride (Doll and Kinlen, 
1977)!" (Roe, S. 11). 

However, Dr. Roe was making this point 
specifically to argue against the use of 
increases in total tumor incidence as 
evidence of carcinogenicity. Elsewhere 
Dr. Roe agreed with OSHA’s general 
principle and proposed two other 
formulations or corollaries of it: 

"(i) There can be no presumption that any 
human organ would be affected in the case of 
substances that predispose to tumor 
formation in an animal test. 

"(ii) There can be no presumption that a 
substance that gives negative results in 
animal tests will not predispose to one or 
other form of cancer in man." (Roe, S. 87-88). 

Finally, in In Re Shell the EPA 
Administrator, in addressing the issue 
stated: 

"Most carcinogens are also not organ- 
specific. In a survey by Dr. Tomatis of 58 
compounds known to produce liver tumors in 
mice. 40 also induced tumors in a variety of 
other organs. Furthermore, chemically 
induced tumors in one species need not 
appear in the same organ in other species. 
Thus, a carcinogen which induces liver 
tumors in mice might, for example, produce 
mammary cancers in rats and lung tumors in 
men." (39 FR 37268) 

The following additional observation 
of the EPA Administrator is also 
relevant: 

"Some witnesses also suggested that 
carcinogens can be species-specific—that is, 
a chemical substance might affect mice but 
not any other species, including man. This is 
theoretically possible. But of the thousands of 
compounds tested the record indicates that 
this effect has been suggested for only one of 
them, and even this single exception has been 
seriously challenged. I therefore will rely on 


the conclusion of such organizations as the 
International Association for Research on 
Cancer, which have rejected species- 
specificity as unsubstantiated. 

"If carcinogens are not species-specific, it 
logically follows that the demonstration of 
carcinogenic effect in more than one species 
is not absolutely necessary for a finding of 
carcinogenicity." (39 FR 37269) 

c. OSH A's Conclusions 

Accordingly, while noting the 
divergence of opinion with regard to the 
mouse, and particularly to the mouse 
liver, discussed above, OSHA concludes 
that its proposed position is fully 
justified by substantial scientific 
evidence presented in this Record. 
OSHA concludes that the organs and 
tissues that are the targets of 
carcinogenicity may vary greatly in 
different species and even under 
different exposure conditions. Examples 
are known both of widely different 
target sites (e.g. benzidine induces 
bladder carcinomas in humans and 
cholangiomas and liver cell carcinomas 
in hamsters and rats) and of similar 
responses (e.g. vinyl chloride induces 
the same type of angiosarcomas of the 
liver in humans, rats, and mice). Thus, 
because no direct analogy of 
morphologic response can be expected 
from a carcinogen in test animals of 
different species and in humans, OSHA 
believes that it is appropriate and 
prudent to assume that target sites for 
carcinogenic action of a substance in 
humans are not necessarily the same as 
those found in animal experiments. 

Thus, satisfactory documentation of a 
"non-positive effect" in humans cannot 
be limited to the organs in which tumors 
have been induced in experimental 
animals. 

5. Statistical Significance 

a. OSHA’s Proposal 

The relevant portion of the proposed 
definition of "potential occupational 
carcinogen" was "any toxic substance 
which (1) causes, at any level of 
exposure or dose, ... an increased 
incidence of benign or malignant 
neoplasms, or a combination thereof, in 
(i) humans or (ii) in one or more 
experimental mammalian species or (2) 
in a statistically significant manner 
decreases the latent period between 
exposure and onset of neoplasm in 
humans or in one or more experimental 
mammalian species" (42 FR 54184). 
Although this definition was not a model 
of clarity, OSHA had intended that 
evaluation for statistical significance 
would generally be carried out as part of 
the determination that a substance 
"causes" an increased incidence of 
neoplasms. This point was discussed 
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briefly in the Preamble however and 
OSHA believes the discussion made 
clear the intent: 

For adequate demonstration of 
carcinogenicity of a substance in test 
animals, it is generally necessary that the 
increased incidence of neoplasms in one or 
more of the experimental groups should be 
evaluated statistically for significance (NCAB 
Report, p. 5: Mrak Commission Report, p. 

465). This requires that the size of the 
experimental groups be adequately large to 
permit statistical evaluation (Mrak 
Commission Report, p. 465: UICC 1969, p. 17). 
(42 FR 54162) 

In any event, as discussed below, 
OSHA agrees with the comments that 
statistical significance, in general, 
should be required. 

b. The Public's Response and OSHA s 
Evaluation 

Only a limited number of witnesses 
commented on statistical aspects of 
evaluation of carcinogenesis bioassays, 
and only a few technical papers were 
introduced into the Record (Fears et a I.. 
1977; Peto, 1974). Indeed, all participants 
agreed that statistical significance, in 
general, was required for treating a 
substance as a Category I potential 
carcinogen. Except for a few witnesses 
who pointed out the ambiguity in 
OSHA’s proposed definition, most of the 
comments addressed two points: (i) 
whether criteria should be specified for 
•he determination of “significance", and 
(ii) the frequency of occurrence of false 
positives and false negatives in 
carcinogenesis bioassays if specific 
criteria are adopted. 

The following is a sample of 
comments presented in the Record 
criticising OSHA’s proposed position: 

“OSHA’s proposed reliance upon test 
results that lack statistical significance is 
scientifically unsound. In written statements 
and oral testimony, the importance of 
statistical significance as an element to be 
considered in the overall evaluation of test 
results was emphasized time and again. For 
example, Dr. Umberto Saffiotti stated that 
statistical significance is a very important 
component of the judgmental activity . . " 

(Tr. 907) 

Similarly, Dr. Donald Kennedy. 
Commissioner of Food and Drugs, indicated 
that he would require statistical significance 
;n test results before labeling a component as 
carcinogenic. (Tr. 563) Dr. Arthur C. Upton, 
Director of the National Cancer Institute, 
^reed, noting that statistical significance is a 
<>cessary, but not in itself sufficient, basis 
(or reaching scientific conclusions. According 
to Dr. Upton, test results should be significant 
not only in the statistical sense but also in 
ight of an “adequate overall scientific 
valuation/* 144 
• * * * * 

"Thus, statistical significance is an 
essential aspect of scientific validity, and. 


when regulatory decisions are to turn on the 
statistical significance of experimental 
results, the term should not be left 
undefined. 145 Edward J. Baier recommended 
on behalf of NIOSH that statistical 
significance be defined at the 95% confidence 
level. 14 ® We believe that it should be defined 
at least at that level, although, if the 
recommendation of Dr. Richard Peto is 
accepted, even test results at the 95% 
confidence level "should not in general be 
taken as strong evidence that [the] substance 
is carcinogenic.” (Tr. 2517) (American Iron 
and Steel Institute. Post-hearing Brief, pp. 86- 
88 ) 


"AIHC urges OSHA on the basis of this 
record to include statistical significance in its 
proposed criteria for the conduct and 
evaluation of animal and human studies. 
Whether or not a single common level of 
confidence should be selected in advance for 
all studies is controversial. Thus, NIOSH 
recommends that “statistically significant” be 
defined as “at the 95% confidence level” 
without any distinction as to the use to be 
made of an evaluation at that level of 
confidence. (NIOSH S. 5) Dr. Peto. on the 
other hand, testified that significance levels 
of .05 (95% confidence level) should not be 
taken as strong evidence of carcinogenicity. 
(Tr. 2517) 

“It is AIHC's view that it is not only 
important to retain the concept of statistical 
significance: it is also important to recognize 
that the level of statistical significance 
selected for a particular evaluation depends 
on the use to be made of data. If the 95% level 
such as NIOSH recommended were to be 
selected by OSHA, OSHA should recognize 
three points relevant to that selection: 

(i) Since 1/20 of the tests may be random 
false positives under this confidence criterion 
(Dr. Peto Tr. 2548). confirmatory evidence 
becomes a matter of prime importance. 

(ii) There will be circumstances where a 
much higher level of confidence is required, 
as is discussed in a succeeding section of this 
brief. See infra, at 163-164. 

(iii) Different levels of statistical 
significance may be relevant in evaluating an 
experiment which produces rare tumors as 
distinguished from one which induces an 
increase in the tumors to which a tumor 
prone species is subject. 

“Dr. Upton made clear that statistical 
significance is not solely reliance on a bare 
arithmetic concept. We need to know also, he 
said, whether the controls behaved in 
accordance with the characteristics of the 
strain (Tr. 284): and the test results must be 
significant in light of the overall scientific 
evaluation of the test. Id. As Dr. Shimkin 
notes ‘[statistics must make biological sense 
first and not be a mathematical exercise.' 
(Report of the NCI Clearinghouse at 74, AIHC 
P.H).” (AIHC Post-hearing Brief, pp. 142-144) 

* <► • • * 

“Data that is not statistically significant not 
only does not demonstrate carcinogenicity, 
but may not even give rise to a suggestion in 
which any scientific confidence can be 
placed. In short, the term ‘suggestive* as used 
in the regulation is far too imprecise. As Drs. 
Snyder and Triolo point out. OSHA must 
define the level at which data will be deemed 


to be statistically significant as well as the 
level, below statistical significance, that will 
be deemed sufficient to warrant further 
regulatory action." (American Iron and Steel 
Institute. S. 8-9) 

« * • • « 

“Parameters of statistical significance have 
been established and these must be more 
thoroughly addressed in classifying 
substances. The mere statement that data 
should be statistically significant, as it 
appears in the Notice of Proposed 
Rulemaking, is insufficient. In a recent 
editorial published in Lancet II. September 
1977, the authors concluded: in general, 
epidemiologists are familiar with the dangers 
(and the temptations) of drawing conclusions 
from findings in subgroups when total results 
are not significantly different from expected. 
(16) The referenced study by Howe, et al., 
found no significance between the incidence 
of cancer and the whole group of cases 
versus the controls. When the groups were 
broken down by sex. males evidenced a 
higher incidence than controls; females had a 
lower incidence than controls.” (National 
Paint and Coating Association. S. 15-16) 

Several comments reflected some 
confusion about the reasons why 
statistical analysis is undertaken, and 
about the concept of statistical 
“significance”. The scientific reason for 
conducting statistical analysis of 
experimental results is to obtain an 
objective estimate of the possibility that 
an observed result might have arisen by 
chance. Conventionally, a level of 
probability is selected below which 
scientists agree that a result is 
statistically significant. However, such 
levels are somewhat arbitrary and for 
purposes of public policy additional 
considerations may be important, 
especially when the statistical analysis 
indicates marginal significance or the 
experimental system is insensitive. 

Statistics are an important tool in 
evaluating carcinogenesis bioassays, but 
it should also be recognized that there 
are limitations inherent in these 
bioassays which require that additional 
scientific judgment be applied in 
evaluating these tests. Dr. Arthur Upton 
(Director, NCI) indicated in his 
testimony that in addition to considering 
statistically significant results, the tests 
should be . . significant in the light of 
adequate overall scientific evaluation" 
(Upton, Tr. 285). Dr. Umberto Saffiotti 
(NCI) agreed in his testimony, stating: 

“. . . statistical significance is an 
important component of the judgment, but by 
no means the only and exclusive method in 
the absence of any evaluation of the nature of 
the data. There is a biological evaluation 
[also] . . .” (Saffiotti, Tr. 898) 

In using standard statistical 
procedures to evaluate the endpoint in a 
carcinogen bioassay, one can 
occasionally obtain false positive or 
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false negative results. It is important to 
keep the number of both false positive 
and false negative results as low as 
possible: 

"The pool of chemicals under consideration 
by such a screening program must, of 
necessity, contain many useful 
nontumorigens as well as a few tumorigens. 
Thus, a screen must have good sensitivity 
since failure to classify correctly a tumorigen 
would be serious (a false negative), and a 
screen must have good specificity since there 
is loss to society if a safe, useful material is 
declared a tumorigen (a false positive)". 

(Fears et a I., 1977, p. 1941; Exhibit 5 to 
Griesemer Statement) 

False negatives can occur for several 
reasons. These include the following: 

(1) Early deaths due to such factors as 
excess toxicity or intercurrent disease in 
the treated animals such that there is 
not adequate time for expression of a 
carcinogenic response. These factors are 
detected by a biological evaluation of 
the overall study. 

(2) The increase in the incidence of a 
tumor due to the substance is such that 
it cannot be detected statistically due to 
the spontaneous tumor rate at a specific 
site. An extreme example of this is that 
if the incidence rate of a tumor is 90% in 
the control population, it would be 
virtually impossible to detect a 
carcinogenic response at the site unless 
these tumors appear very early 
(decreased latency). At lower 
spontaneous tumor rates, strong 
carcinogenic effects can be detected but 
weak ones may still be missed. 

(3) The incidence of a tumor is zero in 
the matched controls of the experiment 
and the numbers present in the treated 
animals are below those required for 
statistical significance. In order to 
evaluate such cases, one must have 
some knowledge of the incidence rate of 
that tumor in historical controls of the 
same species, strain and sex, preferably 
at the same laboratory. One must know 
whether this is a tumor which is indeed 
rare in a large historical control 
population or whether it is a tumor 
which occurs in low numbers but with a 
variable incidence in individual control 
groups. In the former case, a rare tumor, 
the presence of only a few tumors in the 
treated groups is of importance in 
determining the carcinogenic potential 
of a substance. In such a case, it can be 
shown that the matched control 
population does conform to the 
historical control data and that it is 
improbable that the number of tumors 
present in the treated group is due to 
chance. In the latter instance, the 
matched controls do not conform to the 
historical control population and the 
tumors seen in the treated animals could 
be due to chance. 


False positive results can also occur: 

"Tissue sites with high spontaneous tumor 
rates are more likely to yield false-positive 
results than are sites with low spontaneous 
tumor rates." (Fears et ai, 1977, p. 1944; 
Exhibit 5 to Griesemer Statement) 

At those sites with a moderate to high 
spontaneous tumor rate, there is some 
degree of variability in the incidence 
between control groups. This variability 
is minimized in inbred strains of animals 
(Heston, S. 3-4), but still exists. If one 
has a large historical control population 
which can be broken down by 
individual control groups, one can 
determine the range of the variation in 
incidence for a tumor at a specific site. If 
in an individual bioassay, the incidence 
in the control group was at the lower 
end of the range and the incidence in the 
treated group was at the upper end, a 
false positive might result. However, by 
knowing the range of variation for a 
specific tumor site, such false positives 
can be eliminated. An example of the 
use of historical control data to verify 
that a positive result is biologically 
significant was given in the testimony of 
Dr. Richard Griesemer (NCI) (S. 9-10). 

Positive results in one species, one 
sex and one dose level at a site with a 
high spontaneous tumor rate are those 
most likely to be false positive. The 
presence of a dose-response 
relationship, positive results at more 
than one site or in more than one 
species or sex all provide corroborative 
evidence that a carcinogenic effect is 
real and not a false positive (Fears et aL, 
1944—45). 

In summary, although a statistically 
significant increase in tumors at a tissue 
site is important in determining whether 
a substance is a carcinogen, other 
factors must be taken into 
consideration. Several witnesses 
discussed this point: 

In an evaluation of the animal 
carcinogenicity test, we must judge whether 
the results are negative, positive, or 
inconclusive. This judgment must depend not 
only upon statistical analysis but upon expert 
experience and knowledge of laboratory 
animal disease and pathology. Proper 
randomization of animals, adequate and 
uniform pathologic sampling, and uniform 
pathologic interpretations are but a few of the 
critical areas that can alter experimental 
results. In some cases attention must also be 
given to the incidence, variability, and 
biological features of neoplasms in historical 
as well as matched control animals when 
possible treatment-related effects are 
assessed, although statistical analysis has 
not traditionally considered such historic 
data. (Squire, S. 13) 

• * * * * 

It needs to be emphasized that the NCI 
bioassays, like any other well-designed 
cancer test, are interpreted continuously and 


carefully. A chemical is not labelled as a 
carcinogen automatically if it causes a 
statistically significant increase in tumors at 
one site in one species. If an increase is 
observed, the experiment is reviewed 
thoroughly, including consideration of the 
etiology of the tumor type, its occurrence in 
untreated controls in other experiments, 
dose-response relationship, etc. Many 
experiments raise specific problems of 
interpretation; the resolution of these 
problems requires evaluation by experienced 
professionals in several disciplines, and 
cannot be reduced to a formula. (Upton. S. 12) 

Dr. Umberto Saffiotti (NCI) provided a 
thoughtful discussion of the factors 
involved in establishing causation in 
experimental biology, to which OSHA 
agrees, viz : 

Let us try to understand what is involved in 
the concept of causation in the recognition of 
carcinogenic effects. In life sciences, 
"causation" implies an inference of sufficient 
condition to bring about a temporal 
sequential relationship between two events. 
In the case of carcinogens, the two events are 
the exposure of an organism to a given agent 
and the induction in that organism of a 
neoplasm. Studies on the concept of 
causation in biology emphasize its aspect of 
inference from a limited number of 
observations and therefore its inherent 
element of probability (Russel, 1948). 
Determining that an agent is capable of 
causing a given neoplastic response is the 
outcome of a complex judgmental activity, 
involving evaluation of many different 
factors, such as knowledge of the chemical 
and biological systems under consideration, 
determination of adequacy of the conditions 
of observation, qualitative and quantitative 
evaluation of the morphology and function of 
the observed organisms and their target 
tissues. 

A judgment of causality in carcinogenesis 
may be based not only on the recognition of 
an excessive number of neoplasms in the 
exposed subjects but also on other factors, 
such as the observation of a pattern of pre¬ 
neoplastic and neoplastic lesions in a logical 
temporal sequence, information about the 
transport of etiologic agent to the target cells, 
and knowledge about its chemical reactivity. 
The judgment will derive from a multiplicity 
of direct and indirect observations which 
combine with general knowledge of the 
phenomena under study in the mind of the 
expert who is making this judgment. In this 
respect this process is similar to that of a 
physician diagnosing a disease from a 
multiplicity of observations and their logical 
analysis. A chemical agent should not be 
judged carcinogenic solely on the basis of a 
cursory "tumor count", without thorough 
evaluation of the conditions of exposure and 
of host response. A simple tumor count 
however, if markedly abnormal, can raise a 
considerable level of suspicion. Concurrence 
and reproducibility of the observations are 
important elements for this assessment. The 
judgment of causality also includes a 
consideration of possible interfering factors 
which may produce false appearances of 
cause-effect relationship, such as the 
presence of highly carcinogenic impurities in 
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a test substance, or—on the other side—the 
presence of intercurrent diseases in the test 
animal which may prevent the manifestation 
of a neoplastic response. 

The judgment of carcinogenicity needs to 
be made by competent, experienced and 
objective professionals after analysis of all 
the relevant evidence. It goes without saying 
that this judgment should be objective and 
immune from conflicts of interest. (Saffiotti S. 
6-7) 

Several witnesses were asked 
whether OSHA should specify a level of 
probability below which results would 
be regarded as statistically significant. 
NIOSH proposed that OSHA should 
define “statistically significant” as “at 
the 95% confidence level” (S. 5). 
However. Dr. Donald Kennedy 
(Commissioner. FDA) expressed the 
opinion that such a specification could 
not be useful: 

“The purpose of the test of statistical 
significance is to assure the experimenter and 
his or her scientific referees that the result 
that has been obtained, that is. the difference 
between experimentals and controls, is 
unlikely to be due to chance alone. 

“Q: Do you think it would be useful of 
OSHA to set forth in the regulation the 
minimum level of statistical significance that 
it requires in one of the animal tests that is 
going to be used as a basis for regulation? 

“A: No. because as I think I see within the 
universe of animal testing enough variation in 
the kinds of experiments done, and thereby in 
the confidence limits and levels of statistical 
significance that one would want to assume, 
that I am not sure that such a prescription 
wouldn’t prove to be more confining than it is 
helpful. (Kennedy. Tr. 564) 

Mr. Richard Peto (Oxford University) 
recommended that OSHA should use a 
specific procedure for statistical 
evaluation and should set a stringent 
standard for statistical significance: 

“As with humans, so also most animal 
cancer incidence rates rise steeply with the 
age of the animal. Thus, the number of 
cancers produced in an experiment can 
depend critically on the numbers of animals 
that survive into old age. All sorts of 
irrelevant aspects of animal management and 
treatment toxicity can affect the pattern of 
survival of groups of experimental animals 
and hence the number of cancers observed. 
Because of this, misleading conclusions may 
well emerge from an animal experiment 
unless due allowance for intercurrent death 
rates is made during the statistical analysis. 
Straightforward ways of making such 
allowances are listed in Annex F. and it is 
recommended that these methods (or some 
other statistical methods which correct 
validly for the effects of mortality on cancer 
yields in experimental animals) be routinely 
used in the proposed evaluation by OSHA of 
animal carcinogenicity data. 

“Because in most experiments animals of 
both sexes and of more than one strain are 
studied, and the separate incidence of 
tumours at each of a dozen or more 
anatomical sites is independently 


documented, some of the many significant 
levels calculated will probably be less than 
0.05 just by chance. Because of this, 
individual P-values of 0.05 (or even 0.01) are 
not necessarily convincing unless the effects 
concerned can be reproduced in independent 
experiments or unless the agents concerned 
show striking activity in a battery of short¬ 
term tests: for a single animal experiment to 
be convincing without such support, a P- 
value of well under 0.01 (perhaps even 0.001) 
should usually be required. Unless this policy 
of requiring rather extreme P-values is 
adopted, an unacceptably large number of 
misleading results will emerge by chance 
alone.” (Peto, S. 16-17) 

Mr. Peto’s first suggestion, that OSHA 
should use a standard and sophisticated 
method for analyzing bioassay results, is 
not always practical because OSHA is 
necessarily limited to interpreting 
results of experiments conducted in the 
past, for which the required data are 
frequently not available. His second 
suggestion, to use a stringent criterion 
for signifiance, is addressed to the 
problem of avoiding false positives in an 
experiment involving multiple 
comparisons. This problem was also 
posed in a paper by Salsburg (1977), but 
Salsburg’s conclusion that false-positive 
rates are likely to be high was 
challenged by Fears and Tarone (1977). 
The problem was analyzed in some 
detail in another paper by Fears et al. 

(1977). who showed that false-positive 
rates are likely to be significant only at 
sites where the spontaneous incidence 
of tumors is high. Using data on 
spontaneous incidences of tumors in the 
NCI bioassay program, they calculated 
that the false-positive rate would be less 
than 0.025 (1 in 40) if a requirement were 
adopted that tumor incidence should be 
increased significantly at the p = 0.05 
level at both dose-levels in the same 
species. Fears et al. (1977) pointed out 
that the adoption of stringent criteria to 
minimize the false-positive rate would 
result in an increase in the false¬ 
negative rate. Accordingly some 
judicious trade-off between the two is 
required: 

’The tissue site at which a significant 
result is found can be of considerable 
importance in a chemical screen. Tissue sites 
with high spontaneous tumor rates are more 
likely to yield false-positive results than are 
sites with low spontaneous tumor rates. For 
example, in the pituitary gland of the female 
Fischer 344 rat, the probability of a false 
positive in either of 2 dose groups is 0.059 and 
the probability of a false positive at both 
dose groups is 0.007. In contrast, for the 
majority of tissue sites (those with 
spontaneous tumor rates of less than 1%), the 
probability of a false positive in either of 2 
dose groups is 0.00018. Thus, a significant 
result (even at only 1 dose) at a tissue site 
with a low spontaneous tumor rate offers 
strong evidence against the chemical under 


study. The presence of a dose-response 
relationship (higher tumor rates at higher 
doses) provides corroborative evidence of 
tumorigenicity. 

“The upper bounds on the misclassification 
rates for the decision rules considered in this 
paper offer valuable insight into the problems 
of chemical screening. The upper bounds for 
the strategy that indicates a positive 
compound if a significant result is found in 
either dose should serve as a warning against 
a screen that relies solely upon statistical 
significance and does not require biological 
consistency. The complex 2-species, 2-sex 
screen described previously which requires 
the supporting evidence of significance in 
both dose levels yields an acceptable false 
positive probability. This lower false positive 
error rate is accompanied by a higher 
probability of a false-negative result. Of 
course, there are other biologically consistent 
results that should be considered as evidence 
of tumorigenicity, such as the occurrence of a 
significant result in 1 dose for both male mice 
and male rats at the same tissue site. A good 
screen must incorporate biological knowledge 
and careful statistical analysis.” (Fears et al.. 
1977, p. 1944; Exhibit 5 to Griesemer 
Statement) 

And. the OSTP Staff Paper of 
February 1979 briefly discussed this 
issue: 

The various testing methods discussed 
above cannot provide a simple yes or no 
answer regarding the potential for human 
carcinogenesis. Rather, test results offer a 
probability that such a potential exists. In 
evaluating any such test, one examines the 
data and then performs a statistical test of 
the null hypothesis—that there is no 
difference between the control and 
experimental groups in cancer (or mutation) 
rate. If there is. indeed, a difference, the 
statistical test will provide a probability that 
such a difference could have been observed 
due to chance alone. This probability is 
expressed as a p value. The statement that a 
test is "significant at a p value of less than 
0.05" means that, if the null hypothesis were 
true if there were no actual difference 
between the control and the experimental 
groups), then there would be less than a 5% 
probability that such a difference could have 
been observed due to chance alone. 

By convention, scientists often choose a p 
value of less than 0.05 as "statistical proof’ 
that the null hypothesis is false. However, 
any given p value on a single test must be 
viewed in the context of other available data. 
For example, if a sufficient number of tests is 
performed, predictably a "statistically 
significant" difference will be found in at 
least one test, regardless of the p value which 
is chosen, simply as a result of random 
variation. (OSTP. 1979. pp. 12-13). 

c. OSHA ’s Conclusions 

On reviewing the Record, OSHA 
concludes that statistical analysis is an 
important tool in the evaluation of 
results of carcinogenesis bioassays, in 
that it permits the objective testing of 
hypotheses and the determination of the 
probability that certain observed results 
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might have been obtained by chance. 
Nevertheless, OSHA concurs with the 
statements of numerous witnesses that 
evaluations of bioassays cannot be 
based on statistical analysis taken 
alone, but requires a scientific 
evaluation of all aspects of the 
experiments. OSHA also concludes that 
while it may not be possible to set a 
specific criterion for statistical 
significance that can be applied 
uniformly in all circumstances (i.e. the 
degree of statistical significance that is 
observed must be evaluated with 
reference to the spontaneous tumor 
incidence at the site in question), such 
issue is obviously a factor in the 
determination of causality. In this 
respect, OSHA places considerable 
weight on the detailed analysis of the 
problem by Fears et al. (1977). For 
further discussion, see “Confirmation of 
Results ", section V.D. 9 below. Thus the 
final set of regulations states at 
1990.143(j): 

“(j) Statistical Evaluation. Statistical 
evaluation will be used in the determination 
of whether results in human, animal or short¬ 
term studies provide positive evidence for 
carcinogenicity, but will not be the exclusive 
means for such evaluation.” 

6. How Much Weight Should Be Placed 
Upon the Induction of Benign Tumors in 
Animals as an Indication of Potential 
Carcinogenic Hazards in Humans? 

o. OSHA *s Proposal 

In the preamble to the proposed 
regulations, OSHA proposed to place as 
much weight on an experiment in which 
only benign tumors are observed, as 
upon experiments in which both 
malignant and benign tumors are 
induced. OSHA recognized that this 
issue has been controversial in the past 
and discussed the issue at some length 
in the preamble to the proposal. OSHA 
concluded: 

“It is plain from the above quotations that 
the scientific discussion is not concerned 
with the significance of benign tumors, but 
rather with the precise degree of weight that 
should be placed upon the results of an 
experiment in which*a substance induces 
only tumors that are authoritatively classified 
as benign in the test animals. Since such 
instances are acknowledged to be rare 
[citations omitted), the issue may be 
somewhat academic. (42 FR 54163) 

b. The Public's Response and OSHA s 
Evaluation 

At the outset, it should be clear that 
the issue raised in this section was not, 
as some witnesses seemed to suggest, 
whether substances which induce 
benign tumors in animal experiments 
are of little concern because they are 
expected to induce “only” benign 


tumors in humans also. Rather, the issue 
was whether the induction of benign 
tumors in animals is a manifestation of 
carcinogenic activity of a substance, 
which might be manifested as the 
induction of either benign or malignant 
tumors (or both) in other species, 
including humans. The latter was the 
singular issue—and because no one 
presented a case of a substance that 
produced only benign tumors—a highly 
academic issue. 

Many witnesses testified and offered 
a wide range of opinions on this issue 
and it appeared that there was 
substantial evidence and^agreement in 
the Record that the issue is indeed 
academic. Dr. Umberto Saffiotti (NCI) 
testified that: 

“In 25 years of work in chemical 
carcinogenesis. I am among those who are 
not able to come up with a good 
documentation of any kind that substantiates 
the mechanism for the induction of benign 
tumors alone that would never progress to a 
more advanced stage.” (Saffiotti, Tr. 878) 

Dr. Saffiotti’s testimony was 
supported by Dr. Richard R. Griesemer 
(NCI) who stated that, in his opinion, 
there were no such things as benign 
tumors in chemical carcinogenesis 
experiments (Griesemer, Tr. 877-78). Dr. 
Curtis C. Harris (NCI) also testified that 
he knew of no chemical that caused only 
benign tumors (Harris, Tr. 2012), and Dr. 
Nathan Dubin, (Medical College of 
Pennsylvania) concurred with this 
opinion (Dubin, Tr. 1210). 

Furthermore, when asked if he had 
ever dealt with a substance that induced 
only benign tumors in test animals, Dr. 
Benjamin Trump, (Univ. of Maryland) 
testified: 

“Never. In all of the examples that we have 
worked with, what used to be or what some 
people might have called benign lesions years 
ago are clearly part of the progression from 
normal to malignant, and often as in the case 
of the work that we have done with kidney 
carcinomas .. . (t)hey are tiny carcinomas, 
not benign adenomas as they used to be 
called, because they can be transplanted ... I 
think the term "benign tumor” is a dangerous 
concept, because benign tumors in the 
human, such as leiomyomas of the uterus, 
classically called benign tumors, can undergo 
malignant degeneration. In experimental 
animals the so-called benign tumors I regard 
as earlier forms, and often just miniature 
versions. 

“Furthermore, since we cannot predict the 
organs in which tumors may occur in humans 
from a compound tested, from the organs in 
the test animal, even if there was a benign 
tumor in the brain it is not a very desirable 
thing to have since it kills the host. So for all 
of those reasons. I think that concept has 
become outmoded.” (Trump, Tr. 2011-2012) 

In addition to this testimony, Dr. 
Harold L. Stewart, who was head of 


pathology at the National Cancer 
Institute for thirty years, also testified at 
the hearing. Dr. Stewart was 
instrumental in organizing the National 
Institutes of Health's Registry of 
Experimental Cancers, which the World 
Health Organization has designated the 
International Reference Center for 
tumors in laboratory animals (Stewart 
Tr. 696). Under questioning he testified 
that in his opinion there is no benign 
epithelial tumor of the liver in rodents, 
and that he had never seen benign 
tumors of the thyroid, pituitary or 
adrenal glands in rodents (Tr. 678-680)/ 

Dr. Saffiotti (NCI) took the position 
that even if a substance were found to 
induce only benign neoplasms in a test 
animal species, it would not necessarily 
have the same effect in other species, 
including humans. He stated: 

**... we know that carcinogens in general 
can act on different types of cells, tissues and 
organs in different species. They could 
therefore induce a neoplastic response in a 
target ceil type capable only of giving rise to 
benign proliferation in one species, while 
hitting a cell capable of developing into a 
malignant neoplasm in another species. We 
have no evidence now that such selective 
mechanisms exist for the induction of 
exclusively benign neoplasms.” (Saffiotti, S. 
17) 

Dr. Saffiotti discussed two other types 
of results from carcinogenesis 
experiments. The first is the case where 
we have the induction of only 
neoplasms which are diagnosed as 
benign “but which belong to a type 
known to be capable of progression to a 
malignant state” (S. 17). Examples listed 
by Dr. Saffiotti included lung adenomas 
and hepatomas of the liver. With respect 
to these kinds of lesions, Dr. Saffiotti 
pointed out that it is very difficult to rule 
out invasion or metastatic spread of a 
particular tumor, without an extremely 
detailed examination of the animal’s 
tissues (Saffiotti, S. 18). In cases such as 
this. Dr. Saffiotti stated: 

"(t)he prudent policy approach ... is to 
assume that their malignant potential may be 
likely to occur in other biological conditions, 
such as in extrapolation to humans. (Saffiotti. 
S. 17). 

The other case which Dr. Saffiotti 
considered was one in which most of the 
induced neoplasms are benign, but in 
which a relatively small number of 
tumors have already progressed to the 
malignant state. Dr. Saffiotti concluded 
with respect to such cases: 

”... Although the number of tumors 
diagnosed as malignant may not reach 


’The question of the significance of the induction 
of liver tumors in mice and their development to 
malignancy was dealt with at length in Section V.D 
1 . 
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statistical significance as such in the number 
of animals at risk, the total neoplastic 
response (benign and malignant) may be 
clearly significant. In such cases the 
arguments given above for inclusion of 
neoplasms diagnosed as benign in a total 
neoplastic response are further reinforced by 
the presence of clearly malignant cases.” 
(Saffiotti, S. 18-19) 

In one of the exhibits to his written 
testimony, Dr. Stewart addressed the 
significance of the biological process of 
tumor growth in humans: 

”In the sphere of clinical medicine, the 
terms ‘benign’ and ‘malignant’ are useful. 
They are part of the language by which 
pathologists and surgeons communicate. For 
practical purposes, the differential diagnosis 
of cancer depends on aspects of abnormality 
of nuclei, mitotic figures, and growth 
patterns. Let us consider two patients each 
with a nodule in the thyroid gland. The 
nodule in patient one has a follicular pattern 
and is confined to the gland. The diagnosis is 
benign adenoma. The treatment is a simple 
excision. In patient two, the nodule exhibits 
essentially the same follicular pattern, but the 
growth has broken through the capsule of the 
gland and penetrated the veins. The 
diagnosis is cancer. Treatment requires wide 
local excision and deep neck dissection, with 
all of the complications, morbidity, and 
mutilation that attend this surgical procedure. 
Thus, the terms ‘benign’ and ‘malignant’ are 
clinically useful. Nonetheless, from a strictly 
biologic point of view, the neoplasms of these 
respective patients are of the same order. 

They differ only by the degree of their 
progression. Had patient one delayed 
treatment, the tumor could have progressed 
to the stage observed in patient two. 
Conversely, had patient two sought treatment 
earlier, the tumor may not have progressed 
beyond the stage observed in patient one. 
With cancer, events often, though not 
necessarily, occur in irreversible succession.’* 
(Stewart. 1977, p. 308: Exhibit C to Stewart 
Statement) 

Dr. Robert Squire, (Johns Hopkins 
Univ.) provided an analysis of the issue 
of the biology of tumor induction in 
animals. Dr. Squire explained that 
neoplasia is a pathological process and 
not a class of static pathological states 
that may definitively be classified as 
benign or malignant. He stated: 

"Since the goal of carcinogenicity testing in 
animals is to assess potential for neoplastic 
induction, in all of its stages, the process, not 
simply the final stages of malignancy, must 
be evaluated. In a pathological evaluation of 
an animal carcinogenesis test, the 
determination of specific tumor incidences 
requires that, unless there is evidence to the 
contrary, all neoplasms of the same cell type 
be considered together. It is the responsibility 
of the pathologist to indicate which tumor 
types represent sequences in the same 
neoplastic process and to combine them for 
statistical analysis.” (Squire. S. 18) 

As Dr. Stewart stated in another one of 
his exhibits: 


“Some experimental pathologists have 
forgotten, while others never learned, that the 
field of human oncology hasjnany examples 
of cancers, some that arise as innocent¬ 
looking lesions, others that pursue an 
indolent course over a long period of years 
and metastasize infrequently late in the 
disease, and still others so well differentiated 
that when sections of the metastases are 
placed side by side with a section of the 
organ of origin the two may not be 
distinguishable. Cancer of the urinary 
bladder arises in man as an innocent-looking 
papillary structure which, if left untreated, 
grows into the lumen and into the wall of the 
bladder and metastasizes widely, the 
metastases taking on the appearance of a 
highly malignant transitional-cell or 
undifferentiated-cell carcinoma. A classic 
example of a human tumor that may 
metastasize while still retaining the 
appearance of the organ of origin is thyroid 
gland cancer, formerly miscalled benign 
metastasizing goiter. There are additional 
examples of cancers in human medicine that 
never metastasize, such as the gliomas and 
basal cell carcinomas. Examples of those that 
persist at the site of origin for a long period of 
time and metastasize late in the disease and 
then only in a fraction of the cases, but are 
nevertheless malignant and lethal, are certain 
fibrosarcomas, leiomyosarcomas, and 
salivary gland tumors. It is often difficult for 
the clinical pathologist to distinguish 
between those salivary gland tumors 
classified as papillary cystadenoma and 
papillary cystadenocarcinoma, since tumors 
with a relatively benign histological 
appearance may metastasize after a long 
period of slow growth. Similarly, a mixed 
tumor of the salivary glands may after a long 
static period undergo rapid growth and 
metastasize widely. The late Dr. Joseph 
McFarland (1943) used to refer to this 
phenomenon as a ripening process of the 
mixed salivary gland tumor. There are thus 
no immutable criteria by which one can, with 
certainty, diagnose all cancers during all 
stages of their progression from their early 
inception to their terminal metastasis. One 
needs to understand very well the tumor with 
which he is dealing, its histological 
appearances, and its biological behavior at 
different stages of its growth. The 
phenomenon of tumor progression is 
inadequately understood in comparative 
pathology.” (Stewart. 1975, p. 310; Exhibit B 
to Stewart Statement) 

Under questioning Dr. Stewart gave 
other examples of this biological 
progression. He testified that the 
alveologenic tumor of the lung in mice 
had been studied by intermittent 
sacrifice of the test animals and that: 

‘‘We could trace that tumor from the 
moment it just formed a few cells in an 
alveolus. Then it became larger. Then it 
invaded adjacent alveoli. Then it invaded the 
bronchus . . . |t]hey metastasize in a certain 
number of cases. They spread to different 
organs of the body. That tumor is malignant 
from day one. It is a malignant neoplasm. . . . 
(t)hat is a malignant tumor from the very 
beginning.” (Tr. 635) 


The testimony of the above witnesses, 
along with that of Dr. Samuel S. Epstein 
(Univ. of Illinois) (Epstein. 1978, p. 2430 
Exhibit 10c to Epstein Statement) and 
Dr. Richard Bates (NIEHS; FDA) (S. 19- 
21) provided strong support for OSHA’s 
judgment expressed in the Preamble to 
the proposed regulation, that the 
induction of benign or malignant tumors 
should have synonymous implications 
with respect to human health. As Dr. 
Bates testified: 

"Q. So for practical purposes you would 
accept the induction of benign neoplasia as 
posing the identical risk as something that 
induces malignant neoplasia in a test 
animal?” 

”A. I would say that they pose a human 
risk and I cannot distinguish between the two 
of them in terms of their potency for 
humans." (Bates. Tr. 661) 

Several witnesses disagreed that 
equal weight should be attributed to the 
induction of benign and malignant 
tumors. Dr. Bernard Weinstein 
(Columbia University) concurred with 
the cautious opinion expressed by the 
1977 National Cancer Advisory Board 
Subcommittee, of which he was a 
member. The Subcommittee Report 
stated: 

‘The occurrence of benign neoplasms 
raises the strong possibility that the agent in 
question is also carcinogenic since 
compounds that induce benign neoplasms 
frequently induce malignant neoplasms. In 
addition, benign neoplasms may be an early 
stage in a multi-step carcinogenic process 
and they may progress to malignant 
neoplasms; also, benign neoplasms may 
themselves jeopardize the health and life of 
the host. For these reasons, if a substance is 
found to induce benign neoplasms in 
experimental animals it should be considered 
a potential human health hazard which 
requires further evaluation. In experiments 
where the increased incidence of malignant 
neoplasms in the treated group is of 
questionable significance, a parallel increase 
in incidence of benign tumors in the same 
tissue adds weight to the evidence for 
carcinogenicity of the test substance.” (NCAB 
1977. p. 462, Exhibit B to Weinstein 
Statement) 

Dr. Weinstein testified: 

“Unlike OSHA, I would not place as much 
weight on an experiment in which only 
benign tumors are observed.. , . While there 
is a respectable body of scientific opinion 
which supports the OSHA position, I would 
classify a compound which truly produces 
only benign tumors as a suspect carcinogen 
which should have high priority for further 
testing. However, in animal bioassays where 
a substance is found to induce primarily 
benign tumors in certain tissues, and there 
are some malignancies in these same tissues, 
then I would more readily classify the 
compound as a carcinogen." (Weinstein. S. 3- 
4) 
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Dr. Paul M. Newbeme and Dr. 

Adrianne Rogers (MIT) agreed that the 
phenomenon of induction of only benign 
tumors is an “unlikely event” (S. 17), but 
did not agree that a general rule 
equating the induction of benign and 
malignant tumors was appropriate. They 
summarized their position as follows: 

“Our understanding of mechanisms of 
carcinogenesis does not permit us to make 
generalizations about the relationship 
between induction of benign and malignant 
tumors or between development of 
spontaneous and induced tumors. Clearly 
there are benign tumors which are not 
precursors of malignant tumors or indicative 
of carcinogen exposure and others which are. 
At this point judgment of the significance of a 
given tumor must be based on knowledge of 
the behavior of that tumor in that animal 
species or strain. Benign tumors have little 
effect on the host aside from occupying space 
or by interfering mechanically with function 
while malignant tumors destroy the host 
unless removed or arrested. These two 
classifications are as valid in safety 
evaluation as they are in human or veterinary 
diagnostic pathology; they should be 
separated when interpreting animal safety 
data. Considering all tumors (benign or 
malignant) equally significant as indicators of 
carcinogen exposure will neither increase our 
understanding nor provide information on 
carcinogenic hazards.” (Newbeme and 
Rogers. S. 18-19) 

In addition to these witnesses, Dr. 
Francis Roe (AIHC) submitted written 
comments stating that although he felt 
that the induction of benign tumors 

. . prompts the need for particularly 
stringent carcinogenicity tests . . it is 

positively misleading to equate benign and 
malignant tumors. An agent which gives rise 
predominantly to malignant tumours must be 
regarded as more hazardous than one which 
under similar circumstances gives rise to 
only, or predominantly, benign tumors. The 
inescapable corollary of this is that an agent 
which predisposes only or mainly to benign 
tumor formation is less hazardous. ” (Roe, S. 
89) 

Dr. Roe, in essence, urged OSHA to give 
priority in regulation to compounds 
which produced more obviously 
malignant tumors in animal test 
systems. 

Dr. William Butler (NACA) also 
disagreed with OSHA’s position and 
commented as follows: 

“The arguments should not be used, as set 
out in the proposed rules, suggesting that 
benign neoplasm should be considered as 
important because it progresses to malignant 
neoplasm. The available evidence is against 
this suggestion. Most of the biological 
evidence of the behavior of neoplasm comes 
from man and from clinical experience, and it 
is evident that the vast majority of benign 
neoplasm do not progress to malignant and 
that malignant neoplasm does not develop 
from benign neoplasm. This is the current 
teaching in pathology (Anderson. 1971). It is 


further supported by the evidence in the rat 
(Williams. Klaiber, Parker and Farber. 1971). 
The statement, "(B)enign tumors are often 
pre-cursors of malignant tumors" has not 
been substantiated in practice. The correct 
approach in assessing the possible 
carcinogenicity of a test compound should be 
the accurate designation of the data, and a 
direct interpretation of this without reliance 
upon an interning hypothesis of 
progression. The terminology to be used must 
necessarily be equally discriminating. By 
definition, a carcinogen induces malignant 
neoplasia, therefore, if a chemical agent 
induces just benign neoplasia, it should not 
be considered to be a carcinogen. Some other 
descriptive word is required. It is important 
to make such distinctions so that the 
underlying biology is clearly reflected in the 
terminology used to describe the 
phenomena.” (Butler. S. 20-21) 

The International Agency for 
Research on Cancer, in the latest 
revision of the preamble to its 
Monograph series, made the following 
statement: 

“Many chemicals induce both benign and 
malignant tumours; few instances are 
recorded in which only benign neoplasms are 
induced by chemicals that have been studied 
extensively. Benign tumours may represent a 
stage in the evolution of a malignant 
neoplasm or they may be ‘end points’ which 
do not readily undergo transition to 
malignant neoplasms. If a substance is found 
to induce only benign neoplasms in 
experimental animals, the chemical should be 
suspected of being a carcinogen and requires 
further investigation”. (1ARC, 1978. vol. 17, p. 
15) 

The most extensive discussion of this 
issue in the Record was that of Dr. 
Robert Squire (Johns Hopkins Univ.): 

"Evidence from animal studies has 
indicated that most epithelial cancer is a 
multistage process beginning with 
proliferative or dysplastic lesions and 
progressing through development phases to 
carcinoma (Farber 1976). The Summary 
Statement of the NCI Symposium “Early 
Lesions and the Development of Cancer” 
described the process: 

“Data were presented at the Conference 
regarding the development of cancer of the 
urinary bladder, uterine cervix, liver, breast, 
skin, lung, colon, pancreas, and stomach. It is 
clear that the development of cancer in all of 
these organ sites is a prolonged process, 
which may take 20 years or more in humans 
to reach its invasive stages. Before invasive 
malignant disease occurs, various 
preneoplastic changes occur in all of the 
above organ sites. Although these 
preneoplastic changes have not been 
generally considered to be "cancerous” (in 
the classical, clinical diagnostic sense of the 
term), they are definitely an integral part of 
the process of development of cancer. 
Because the prognosis for invasive malignant 
disease becomes worse as the stage for the 
disease increases, it is essential that more 
intensive efforts be devoted to study of the 
disease process in its preneoplastic states 
(Anthony et al. 1976; see Appendix B). 


“Before invasive cancer develops, many of 
the lesions exhibit the pathological features 
characteristic of benign neoplasms, as 
defined in standard pathology texts (Willis 
1967. pp. 18-26). Under experimental 
conditions it has been determined that 
progression to malignancy is compound and 
dose-related and that it varies in individuals, 
strains, and species (Homburger 1974; 

Selikoff and Hammond 1975). The basis for 
the variations is not well understood, 
although it has been observed that genetics, 
hormonal factors, nutrition, age. route, and 
schedule of exposure are among the many 
factors that modify carcinogenic response. 

The effect of exposure is well illustrated in 
skin painting studies in mice, where effects 
may be either none, benign papillomas, or 
carcinomas, depending upon the dose of 
carcinogen applied (Stenback et al. 1974). The 
authors stated. "There is a direct relationship 
between dosage and degree of ‘neoplastic 
potentialities.’ if one can visualize a 
gradation from regressing papilloma through 
the growing benign tumor or to the invasive 
cancer” (p. 188). 

“It would be incorrect of course to say that 
all preneoplastic or benign neoplastic lesions 
progress to cancer, many clearly do not. But it 
is misleading to consider those neoplasms 
that do not progress to malignancy as 
biologically distinct and unrelated to the 
carcinogenic stimulus. There is no reason to 
conclude that the failure of neoplasms to 
become malignant in one individual or 
species will predict the same behavior in 
other animals. 

“The statement is often made that human 
cancers begin as malignant proliferations and 
do not develop from so-called benign 
precursors, as has been observed in 
experimental animals. This position, 
however, fails to recognize that interim 
observations of early lesions, which can be 
readily made in experimental animals, are 
rarely possible in humans. In fact, there are 
several cases in which early observations in 
humans have been possible, and these 
indicate that human cancer is preceded by 
benign-appearing proliferations that proceed 
through a sequence of neoplastic alterations 
similar to changes that occur in experimental 
animals. These cases include ones of bladder 
cancer, kidney cancer, pancreatic cancer, and 
liver angiosarcomas associated with 
exposure to vinyl chloride (Popper and 
Thomas 1975; Popper et al. 1977; Friedell 1976: 
Greene 1973; Reuber 1974; Heatfield et al 
1977; Levitt et al. 1977). Chemically induced 
bladder cancer in experimental animals and 
man progresses through stages of 
noninvasive epithelial proliferation 
(hyperplasia) before invasive cancer 
develops (Jacobs et al. 1977; Squire et al. 

1977; Ito 1969; Roe 1966). In his report on 
urinary bladder neoplastic changes in mice. 
Roe (p. 238) stated that: 

*. . . we have been greatly impressed with 
the apparent gradation of lesions from simple 
hyperplasia and metaplasia, through 
benignity to malignancy. At times it was 
difficult to draw the line between one 
category of lesions and the next and we 
formed the strong impression that there is a 
tendency for the less proliferative lesions to 
progress to the more proliferative and for the 
benign to progress to the malignant.’ 







Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 


5103 


“In reporting a study of human bladder 
neoplasms, in which 100 cases were followed 
for 15 years or more. Greene et al. (1973, p. 
207) stated: 

'The most significant findings from our 
study are that 1) 73 percent of patients had 
recurrent tumors, 2) 22 percent had recurrent 
neoplasms that were less differentiated and 
more lethal than the original lesion and 3) 10 
percent had frankly invasive carcinoma with 
diffuse metastasis that caused death. 
Somewhat similar findings were reported by 
Pyrah and associates, who noted recurrent 
tumors in 70 percent of patients and frank 
carcinoma in 13 percent. Such somber data 
imply that the original tumors cannot be 
considered benign papillomas but must be 
considered carcinomas and treated as such.’ 

"Hepatocellular carcinomas have also been 
identified as developing from so-called 
benign hepatic adenomas in women taking 
contraceptive steriods (Popper et al. 1977). 

“Considering the similarities between 
neoplasms in humans and animals in other 
respects, I see little justification for 
presuming that man is unique with respect to 
neoplastic development. 

"The terms 'benign' and 'malignant' have 
served the field of surgical pathology well, 
since they attempt to reflect a prognostic 
judgment on a given patient. They do not 
always, however, properly define the 
neoplastic process that, in a population of 
experimental animals, we take as evidence of 
exposure to a carcinogenic stimulus. Willis’ 
well-known text. Pathology of Tumors, 
discusses the problem of tumor classification: 

‘Many histogenetic species of tumours 
include some growths which occupy the 
borderline between innocence and 
malignancy. Good examples of this are 
afforded by papillary epithelial growths, 
many of which cannot be classed with 
precision either as benign papillomas or 
malignant papillary carcinomas. Thus the 
papillary growths of the bladder exhibit a 
complete range of structure and behavior— 
from the slowly growing wholly superficial 
pedunculated villous papilloma of uniform 
fully organized architecture, to the rapidly 
growing, infiltrative, sessile, irregularly 
papillary carcinoma. Of many of the 
intermediate members of such a series, it is 
difficult to assess the degree of malignancy 
and to predict their probable course. Some 
growths, with a past history and 
microscopical structure which lead us to look 
upon them as 'benign.' may nevertheless 
prove their essential malignancy by later 
recurrence, infiltration or metastasis. Similar 
borderline characters are displayed by some 
of the papillary growths in the intestine, 
larynx, thyroid, breast, and in ovarian cysts 
(Willis 1967, p. 18).’ 

“In his conclusion. Willis (p. 26) stated 
further: 

‘Innocence’ and ‘malignancy’ are not two 
distinct biological properties pertaining to 
neoplasms, but merely convenient terms 
which have become firmly entrenched in 
pathology because of their prognostic value. 
By experience of each histogenetic class of 
tumours, we have learnt which particular 
tumours in that class are likely to remain 
local in their growth and to be curable by 
local removal, and which ones will spread 


more or less widely and dangerously. The 
pathologist knows, however, that in most 
classes of tumours growth* of intermediate 
behavior occur, for the prognosis of which the 
bald terms ‘innocent’ and ‘malignant’ must be 
qualified. Between the cellular characters of 
tumours and their degrees of malignancy 
there is a broad parallelism, largely based on 
the inverse relationship of rate of 
proliferation and degree of differentiation of 
tumour cells. To this parallelism, however, 
there are many exceptions. 

The notion that 'malignancy’ implies 
something new and peculiar added to 
neoplasia is false. So also is the notion that 
there is a specific "malignant" cachexia.’ 

“All of these observations support the 
concept of neoplasia as a pathological 
process, not as static pathologic states that 
may definitively be classified as benign or 
malignant. Since the goal of carcinogenicity 
testing in animals is to assess potential for 
neoplastic induction, in all of its stages, the 
process, not simply the final stages of 
malignancy, must be evaluated. In a 
pathological evaluation of an animal 
carcinogenesis test, the determination of 
specific tumor incidences requires that, 
unless there is evidence to the contrary, all 
neoplasms of the same cell type be 
considered together. It is the responsibility of 
the pathologist to indicate which tumor types 
represent sequences in the same neoplastic 
process and to combine them for statistical 
analysis. (Squire, S. 14-18J 

Dr. Bo Holmberg (Swedish NBOSH) 
testified as follows: 

"When considering the problem of benign 
tumors in animals for the evaluation of the 
carcinogenic risk it should be recognized that 
benign tumors often appear earlier than 
malignant tumors in experimental systems 
(Holmberg et al., 1976, Appendix 6). There are 
very few, if any, examples in which 
chemicals induce only benign tumors in 
mammals. Even the recognition of benign 
tumors is complicated in animals because the 
experimenter usually cannot observe the 
progressive development of tumors and must 
rely on histopathological evidence. Early 
stages of malignant tumors often appear 
benign and metastases may be difficult to 
detect. A classical case is the mouse 
hepatoma, which often appears benign unless 
the animal is allowed to live to extreme old 
age and the lungs are carefully searched for 
metastases. 

"Should the formation of hepatomas in 
mice not be taken as an indication of 
carcinogenic activity, some compounds 
known to pose a carcinogenic risk to humans 
would not be classified as carcinogens. The 
human bladder carcinogen 2-naphthylamine, 
administered in the drinking water to outbred 
mice for 84 weeks (Clayson and Ashton, 

1963) did for instance increase the incidence 
of hepatomas relative to that in controls. In 
newborn mice, which generally are 
considered to be more sensitive to 
carcinogens than adult animals, 2- 
naphthylamine induced lung adenomas, one 
hepatoma and one lymphosarcoma 
(Radomski et al, 1971). 

"To take another established carcinogen as 
an example, the human bladder carcinogen 


benzidine given to mice by subcutaneous 
administration (Prokofjeva, 1971: Bonser et 
al, 1956) did also increase the frequency of 
hepatomas. Should histologically benign liver 
tumors in mice, appearing after exposure to 
chemical carcinogens, not be regarded as an 
indication of carcinogenic activity of the 
compound such substances as 2- 
naphthylamine and benzidine would escape 
classification. The conclusions drawn in the 
overview by Tomatis et al (1973) on the 
biological effects of hepatomogenic 
compounds, make it more prudent to regard 
the appearance of hepatomas in the mouse as 
an indication of carcinogenic hazard to man.” 
(Holmberg. S. 20-22) 

Dr. Richard Bates (NIEHS; FDA) also 
presented a detailed discussion of the 
issue: 

"Another debated issue is the significance 
of benign tumors as an index of 
carcinogenicity of a chemical. This subject 
has been debated by many groups of 
scientists who have issued recommendations 
on the interpretation of carcinogenicity 
studies. Depending upon which report is read, 
one will receive the advice either to base the 
assessment of carcinogenicity only on the 
presence of malignant tumors, (”) on both 
malignant and benign tumors, ( 39 ) or on both 
malignant and benign tumors when both are 
present in the same organ, but not on benign 
tumors when malignant tumors are not also 
present. ( 40 ) Thus, this is certainly an issue on 
which unanimity of scientific opinion does 
not prevail. In analyzing this issue it is 
helpful to consider the circumstances under 
which the distinction between benign and 
malignant tumors developed and how these 
apply to the problem of determining whether 
or not a chemical is capable of inducing 
cancer. These terms developed in the context 
of human medicine where the goal was to 
predict the likelihood that the tumor found in 
an individual patient would be lethal. It was 
noted that tumors with certain characteristics 
were most likely to be lethal, that is 
malignant, whereas others did not indicate a 
bad prognosis. Thus, the terms benign and 
malignant reflected the expected outcome of 
the presence of the tumor in the individual 
patient. They bore no relationship to the 
causal events leading to these tumors and 
whether or not such events would produce 
the same or a different kind of tumor in 
another individual. The guidelines for 
distinguishing between benign and malignant 
tumors are very good with some kinds of 
tumors, but relatively poor for others. Thus, 
in the latter case, disagreement may exist 
among qualified pathologists as to whether 
the tumor has passed from the point at which 
it is benign to that at which it is malignant. 
The sharp distinction between benign and 
malignant tumors is also somewhat muddied 
by the tendency of some kinds of benign 
tumors to progress onward to malignancy. 

"In the experimental bioassay, we are not 
really interested in whether the tumor will or 
will not be lethal in the particular mouse or 
rat. We are interested in whether these 
tumors indicate that the chemical inducing 
them is capable of causing cancer under 
some circumstances in exposed human 
beings. Thus, the question is whether the 
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tumors represent an index of carcinogenicity 
of the chemical rather than whether they 
represent a lethal threat to the animal in 
which they reside. A number of experimental 
studies suggest the importance of considering 
the presence of benign tumors as an indicator 
that their inducing agent is capable of 
causing malignancy. The induction of benign 
adenomas of the mouse lung has been used 
as an indicator of carcinogenicity. It has been 
shown that many widely studied chemical 
carcinogens that are clearly capable of 
inducing malignancy under some 
circumstances cause an increase in this 
tumor type. ( 41 ) Some scientists discounted an 
early study showing the induction of benign 
tumors of the liver in mice by DDT ( 42 ) 
because no malignancies were found. These 
studies were stopped after 18 months. 
Subsequent studies lasting for a longer period 
confirmed this result and also showed the 
induction of some malignant tumors of the 
liver. ( 4S ) The induction of tumors of the 
mammary gland by x-ray and by 
carcinogenic polycyclic hydrocarbons has 
been extensively studied in rats. These 
carcinogenic agents are capable of inducing 
both malignant adenocarcinomas and benign 
fibroadenomas of the mammary gland. These 
tumors are similar to those found in the 
human breast, and in humans, as in the rat, 
the former is clearly malignant and the latter 
clearly benign. Studies in rats, however, have 
shown that the relative proportion of these 
two types of tumors that are induced varies 
markedly among different genetic strains of 
rat. ( 44 ) indicating the importance of genetics 
in determining whether a carcinogen will 
induce a benign or malignant tumor. Thus, it 
has been shown that under some 
experimental conditions chemicals capable of 
inducing malignancy will primarily induce 
benign tumors. It is not clear that there are 
any chemicals capable only of inducing 
benign tumors and never inducing 
malignancies, though the possibility that 
there may be some cannot be ruled out. As 
with many other questions, the regulator must 
make a decision before arguments have 
ceased within the scientific community. 

These may either lean toward protecting 
human health or toward protecting economic 
enterprise. In the former case a significant 
increase in benign tumors would be 
considered to be an index of carcinogenicity. 
In the latter case less weight would be placed 
on benign tumors." (Bates, S. 19—21) 

c. OSHA s Conclusions 

On reviewing the Record on this topic, 
OSHA makes two general conclusions 
based on substantial evidence in the 
Record: 

1. Despite the range of opinions 
expressed on the issue, comparatively 
few well documented studies of the 
progression of tumors were presented in 
the Record. Where such studies were 
presented (e.g. those of Reuber (1977a, 
b) on liver tumors in mice and rats, of 
Stewart (Stewart, Tr. 634-635) on lung 
tumors in mice, or of Trump (Trump, S. 
6-7) on kidney tumors in rats), they 
indicate that tumors often classified as 


“benign” are in fact merely stages in the 
progression to malignancy or are 
“malignant from the start”. 

2. No documented case was presented 
in the Record in which a substance was 
demonstrated to induce only benign 
tumors in animals. 

Thus. OSHA concludes that the 
general principle enunciated in its 
proposed regulation, that a substance 
which induces benign tumors in an 
animal test should be regarded as a 
potential occupational carcinogen, was 
well supported by the scientific 
evidence presented at the hearing. 

OSHA notes that this proposition is 
accepted by EPA and used in its 
regulatory decisions (EPA. S. 3). OSHA 
recognizes, however, that some 
scientists disagree with the principle, 
even though they are unable to name 
specific chemicals which would justify 
consideration as exceptions. OSHA also 
notes that the NCAB Subcommittee and 
the IARC recommended that chemicals 
which induce only benign tumors should 
not be categorized unequivocally as 
carcinogenic. 

For these reasons, OSHA is willing to 
consider evidence that a substance 
induces “only” benign tumors, provided 
that such evidence reaches the minimum 
scientific criteria for acceptability 
specified herein. For the reasons given 
in testimony of such witnesses as Dr. 
Stewart, Dr. Bates, Dr. Reuber, and Dr. 
Dubin, OSHA will not ordinarily 
consider arguments that liver or lung 
tumors in mice are benign for the 
purposes of this rebuttal. 

In sum, the evidence presented in the 
Record and reviewed above indicates 
that essentially all known carcinogens* 
induce either malignant tumors, or a 
mixture of benign and malignant tumors, 
or benign tumors of a type which forms 
part of a progression to malignant 
tumors and thus have the capacity to 
progress to malignancy. Indeed, there 
was substantial testimony that the term 
“benign tumor” is in many cases 
inappropriate when applied to 
experimental carcinogenesis studies and 
is used in a misleading fashion. 
Accordingly, OSHA will not ordinarily 
place weight on the purported 
distinction between “benign” and 
malignant tumors in experimental 
animal studies. Since no documented 
case was presented in the Record in 
which a substance was demonstrated to 
induce only benign tumors, the issue is 


*In strict parlance, the term "carcinogen” should 
apply only to agents which induce carcinomas. The 
term is used here in its broad sense, to include 
agents which include sarcomas, leukemias, and 
"benign" epithelial tumors. Some regulatory 
scientists also use the term "oncogen" to encompass 
these agents. 


largely academic. However. OSHA 
notes that there was a body of scientific 
opinion that would place lesser weight 
on such hypothetical substances, if they 
should be found to exist. Accordingly, to 
avoid foreclosing an issue that may 
perhaps prove to have some genuine 
scientific content, OSHA is willing to 
consider good evidence that a substance 
has been shown to induce only benign 
tumors. However, to avoid wasting time 
and resources on repetition of the 
lengthy and often academic discussion 
of the issue presented in this Record, 
OSHA will require a reasonable 
showing that the evidence is substantial. 
Accordingly, OSHA has established 
modest criteria which such evidence 
must meet before it will be considered in 
rulemakings on specific substances. 
Specifically section 1990.143(i) states: 

(i) Benign tumors . Results based on the 
induction of benign or malignant tumors, or 
both, will be used to establish a qualitative 
inference of carcinogenic hazard to workers. 
Arguments that substances that induce 
benign tumors do not present a carcinogenic 
risk to workers will be considered only if 
evidence that meets the criteria set forth in 
1990.144(e) is provided. 

Section 1990.144(e) provides: 

(e) Benign tumors. The Secretary will 
consider evidence that the substance subject 
to the rulemaking proceeding is capable only 
of inducing benign tumors in human or 
experimental animals provided that the 
evidence for the specific substance meets the 
following criteria: 

Criteria, (i) Data are available from at least 
two well-conducted bioassays in each of two 
species of mammals (or from equivalent 
evidence in more than two species). 

(ii) Each of the bioassays to be considered 
has been conducted for the full lifetime of the 
experimental animals. 

(iii) The relevant tissue slides are made 
available to OSHA or its designee and the 
diagnoses of the tumors as benign are made 
by at least one qualified pathologist who has 
personally examined each of the slides and 
who provides specific diagnostic criteria and 
descriptions; and 

(iv) All of the induced tumors must be 
shown to belong to a type which is known 
not to progress to malignancy or to be at a 
benign stage when observed. In the latter 
case, data must be presented to show that 
multiple sections of the affected organ(s) 
were adequately examined to search for 
invasion of the tumor cells into adjacent 
tissue, and that multiple sections of other 
organs were adequately examined to search 
for tumor metastases. 

The first criterion is related to the 
quantity of evidence. It is obviously 
insufficient to present evidence from 
only one species, since some chemicals 
are known to induce primarily benign 
tumors in one species and primarily 
malignant tumors in another. Moreover, 
in view of the testimony of Dr. Bates (S. 
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21) on the role of genetics in determining 
the degree of malignancy of induced 
tumors, it would be desirable to have 
data from more than one strain of each 
species. Certainly a single experiment 
from each of two species would not 
provide substantial evidence that a 
chemical induces only benign tumors in 
each. For these reasons, although OSHA 
will not insist on the presentation of 
data from more than one strain of each 
species, OSHA will establish, as a 
minimum criterion, that data be 
available from at least two experiments 
in each of two species or from 
equivalent evidence in more than two 
species. 

The second criterion is concerned 
with the duration of the experiments. 
Since many so-called “benign” tumors 
eventually progress to malignancy if the 
animal is allowed to live long enough, 
data from experiments which are 
terminated prior to the natural lifespan 
of the species involved are of little or no 
value for this purpose. Hence OSHA 
will require, as a minimum, that the 
experiments be conducted for the 
lifespans of the animals involved, and 
that a substantial number of animals 
should actually live to their expected 
lifespans. As a general guideline, 
minimum figures for expected lifespan 
would be 21 months for mice and 24 
months for rats. 

The third and fourth criteria are 
related to the identification of the 
induced tumors as benign. It is apparent 
from the testimony of eminent witnesses 
such as Dr. Stewart, Dr. Bates, Dr. 
Saffiotti and Dr. Dubin, that many 
tumors often reported by less 
knowledgeable pathologists as “benign” 
are in fact part of a progression to 
malignancy or are malignant from the 
start. Thus, for example, OSHA will not 
accept claims that liver-cell tumors or 
alveologenic lung tumors in mice are 
benign (see testimony of Dr. Reuber and 
Dr. Stewart quoted above). As a 
minimum criterion, as pointed out, 

OSHA will require that the diagnoses of 
induced tumors as benign should have 
been made by a qualified pathologist f 
(preferably Board-certified) who has 
personally examined each of the tissue 
slides which are alleged to show benign 
tumors, and should be accompanied by 
specific diagnostic criteria and 
descriptions. In addition, documented 
reasons should be given for excluding 
the possibliiity that the tumors are part 
of a malignant progression, or for 
concluding that all the tumors were at a 
benign stage when observed. In the 
latter case, data must be presented to 
show that multiple sections of likely 


target organs were made to search for 
evidence of invasion or metastases. 

As discussed more fully above 
(Sections V.D.l and V.D.6) there is often 
considerable disagreement among 
pathologists as to whether specific 
tumors should be classified as benign or 
malignant.* The reasons for these 
disagreements include the application of 
different criteria for malignancy (see 
statements of Dr. William H. Butler 
(NACA), Dr. Stan Vesselinovitch 
(NACA), and Dr. Harold Stewart (NIH)), 
inexperience and even bias among 
certain pathologists (for discussion see 
Stewart 1977, Exhibit C to Stewart 
statement, pp 310-311). Furthermore, 
some experiments reported in the past 
have suffered from substantial 
shortcomings, as pointed out from 
personal professional experience by Dr. 
Adrian Gross (FDA) (S.13-14). 
Accordingly, OSHA cannot 
automatically accept at face value any 
claim that an experimental study 
yielded tumors that were exclusively 
benign. At the minimum, OSHA will 
require that the relevant tissue slides 
should be made available. OSHA may, 
at the Secretary’s discretion, submit the 
slides to a second pathologist selected 
by OSHA for an independent review. 
Even if both pathologists concur in their 
diagnoses, OSHA has concluded that it 
may be important in view of the 
scientific disagreements in this area that 
in any given case, each pathologist 
should provide specific criteria for their 
diagnostic categories, and that 
descriptions or illustrations should be 
provided to permit evaluation by other 
interested parties. 

OSHA concludes, after review of the 
substantial evidence in the Record, that 
these criteria are reasonable, and that 
meeting them they will permit the 
consideration of any good evidence that 
a substance induces only benign tumors. 
At the same time, the minimum criteria 
will contribute to efficient regulation by 
discouraging frivolous or unscientific 
arguments. 


‘Some participants, such as the National 
Agricultural Chemicals Association (NACA) and its 
witness. Dr. William Butler, argued that in some 
cases, such as mouse liver tumors, this 
disagreement is irreconcilable, because there is 
insufficient scientific knowledge about their 
biological behavior. Although OSHA does not 
accept these arguments, if they were correct they 
would imply that benign tumors could not be 
reliably diagnosed, so that it would be academic 
even to consider giving them special treatment in 
regulatory classifications. 


7. How Much Weight Should Be Placed 
on the Induction of a Type of Tumor 
Which Occurs Spontaneously in 
Untreated Animals? 

a. OSHA's Proposal 

In the preamble to the proposed 
regulation, OSHA discussed how much 
weight should be placed on experiments 
in which administration of a substance 
under test merely increases the 
frequency of a type of tumor which 
occurs spontaneously in the control 
(untreated) animals involved in the 
experiment. OSHA proposed to interpret 
the results of experiments showing an 
increased incidence of tumors in treated 
animals as positive evidence of 
carcinogenicity, regardless of the 
spontaneous tumor incidence in the 
controls, provided that the experiments 
were sufficiently well controlled and the 
increase in incidence of tumors was 
statistically significant. 

b. The Public's Response and OSHA’s 
Evaluation 

Some witnesses and participants 
argued that substances which increase 
the frequency of a type of tumor which 
occurs spontaneously in the test animals 
should not be classified as carcinogenic 
per se, but be merely viewed as 
“augmenting” or “enhancing” agents, 
insofar as that study is concerned. 
However, such a view was not 
supported by the Record, including the 
expert scientific committees which have 
reviewed this problem as will be 
discussed below: 

“For present practical purposes, no 
distinction is made between the induction of 
tumors and the enhancement of tumor 
incidence, although it is noted that there may 
be fundamental differences in mechanisms 
that will eventually be elucidated.’* (IARC, 
1972, Vol. 1. p. 10) 

and: 

“. . . it is not possible to differentiate 
clearly between initiating agents, promoting 
agents, and certain modifying factors. Any 
factor or combination of factors which 
increases the risk of cancer in humans is of 
concern regardless of its mechanism of 
action." (NCAB Report, 1977, p. 461) 

A more substantial argument that was 
raised is that certain animal strains may 
be inappropriate for testing because of 
high and variable spontaneous 
incidence of tumors in one or more 
organs. This argument was made with 
particular reference to liver tumors in 
certain strains of mice, but was also 
made in reference to lymphosarcomas in 
mice, and certain other tumors. The 
NCAB Report cautioned against 
unequivocal reliance on: 
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“[bjioassays employing inbred strains of 
animals which develop high incidences of 
particular tumors in the untreated state. In 
some of the studies the particular 
characteristics of the animals and the results 
obtained may require additional evaluation— 
in other instances, such well controlled test 
systems may be quite satisfactory for the 
establishment of carcinogenicity of an agent.” 
(NCAB Report. 1977, p. 462) 

Other expert committees, however, 
expressed no such reservations, merely 
emphasizing that the spontaneous 
incidence of tumors be carefully 
recorded (Mrak Commission, 1969, p. 

465; UICC, 1969, p. 17), and in some 
cases recommending the use of 
genetically inbred strains with known 
spontaneous tumor incidence for 
specific bioassay purposes (UICC 1969, 
p. 16; NAS Principles for Evaluating 
Chemicals, 1975, p. 135; FDA Panel, 1971, 
p. 422). It was also pointed out that 
where the spontaneous incidence of 
tumors is high or even 100%, reliable 
inferences of carcinogenicity can be 
drawn from a decrease in the latency 
periods or an increase in the number of 
tumors per animal (IARC, 1972, Vol. 1, p. 
10; FDA Panel, 1971, p. 420). In such 
cases; the emphasis that the study be 
“well controlled” (NCAB Report, 1977, p. 
462) is important since the incidence of 
spontaneous tumors may depend on age 
or other factors, which therefore must be 
maintained the same in control and 
treated groups. 

A number of witnesses addressed this 
issue and a range of opinions was 
expressed. Dr. Francis J. C. Roe (AIHC) 
wrote that the use of inbred strains of 
mice with high spontaneous tumor 
incidence is equivalent to using a “dirty 
test tube” (Roe and Tucker, 1973). He 
and Dr. Robert Olson (St. Louis Univ.) 
argued that the substances being tested 
may be acting as co-carcinogens and 
simply accelerating an inherent 
neoplastic tendency (Olson, S. 15). In 
addition, Dr. Olson discussed a number 
of non-specific stimuli known or 
believed to influence the frequency of 
spontaneous tumors in the mouse. He 
and others argued that this 
“hypersensitivity” to such stimuli as 
diet, stress, and viruses makes it 
difficult, if not impossible, to distinguish 
between these effects and those due to 
carcinogens. 

Dr. James Jandl (Harvard Univ.) wrote 
that many of these high incidence 
strains are higly sensitive to the 
induction of spontaneous tumors and 
that the increased sensitivity is thought 
to be due to defects in DNA repair, 
detoxification, and metabolism. Dr. 

Jandl concluded; 

”[i]t is highly unlikely that one can place 
credence upon the tests conducted in rodents, 


particularly inbred mice and inbred rats 
which are quite distant from man. which have 
different detoxifying and metabolizing 
properties, which have the unpleasant habit 
of copropagy, and which have so short a life 
span that doses employed in testing them are 
hundreds or thousands or tens of thousands 
greater than those to which occupational 
personnel would be exposed.” (Jandl, S. 36- 
37) 

Dr. Arthur Furst (Univ. of San 
Francisco) stated that certain strains of 
test animals with high spontaneous 
tumor incidence should not be used for 
specific test purposes; 

"Another area for consideration is the 
natural history of the spontaneous tumors 
found in test animals. If the controls have a 
greater incidence of any spontaneous tumor 
than is expected from historical data, this 
experiment cannot be valid. Other criterion 
should include the specific strain of the 
species which should not be used for an 
experiment. For example, if mammary tumors 
are to be expected, the C3H mouse cannot be 
used; if pumonary tumors are to be 
investigated, strain A mice cannot be used; if 
testicular tumors are anticipated, then 
Fischer-344 rats cannot be used. This means 
that no single species or strain can become 
standard for all animal bioassays.” (Furst, S. 
22-23) 

On the other hand, Drs. Robert Snyder 
and Anthony Triolo (American Iron and 
Steel Institute) expressed an opposite 
viewpoint: 

“For a given strain of mouse, the 
susceptibility of a given target organ to the 
induction of tumors by chemicals seems to 
parallel the spontaneous frequency of tumors 
in that organ (Shimkin. 1940). When a tumor 
is described as being spontaneous, it means 
that the causes are unknown. For example, 
the A/J strain of mouse has a high incidence 
of spontaneous lung tumors (up to 78%) 
reaching its maximum at 20 months of age. In 
this strain of mouse, the latency is shortened 
and the incidence of tumors and the number 
of individual tumors per animal are increased 
following the administration of various 
tumorigenic alkylating agents (Shimkin. et al. 
1966). By contrast, the C57 black strain of 
mouse has a low spontaneous rate of lung 
tumor formation and tends to be resistant to 
the induction of lung tumors after exposure to 
chemical agents.” 

"Thus, if carcinogenic activity were being 
tested in the C57 strain after administration 
of a chemical capable of inducing lung 
tumors, the data would most likely suggest 
that the chemical was not carcinogenic. On 
the other hand, a similar test conducted in the 
A/J strain of mouse could very well show a 
carcinogenic effect for lung. Also, if the 
B6C3F1 mouse were used as a test animal, as 
suggested in "Guidelines for Carcinogen 
Bioassay in Small Animals” (Sontag et al , 
1976). tumors induced by chemicals in the 
mammary glands, spleen, pancreas, urinary 
bladder, ovary, uterus, adrenals and thyroid 
might go undetected due to the low 
spontaneous tumor incidence at these target 
organs in this particular strain of mouse 
(Page. 1977).” (Snyder and Triolo, S. 24-25) 


Dr. Philippe Shubik (Eppley Institute, 
Univ. of Nebraska) took issue with 
NCAB's position, quoted above, that no 
practical distinction should be made 
between induction of tumors and the 
enhancement of tumor incidence: 

“This categorical stand (apparently 
adopted for "policy” rather than scientific 
reasons) is again out of date. The NCAB 
subcommittee listed several pointers "to 
potential carcinogenicity—which require 
additional studies before they can be 
extrapolated to man.” These include 
"Bioassays employing inbred strains of 
animals which develop high incidences of 
particular tumors in the untreated state.” It 
would seem to be a matter of common sense 
to distinguish between an experiment in 
which a leukemia incidence of say 95% in the 
control animals was merely a change in the 
latent period and occurred a month early and 
another in which the experimental animals 
developed bladder cancers and the controls 
developed none." (Shubik, S. 19-20) 

However, the NCAB Subcommittee did 
not make such a statement. The 
Subcommittee actually stated that such 
methods “may require additional studies 
before extrapolation to particular 
conditions of human usage can be 
made.” The Subcommittee also stated 
that only some of these bioassays “may 
require additional evaluation—in other 
instances, such well controlled test 
conditions may be quite satisfactory for 
the establishment of carcinogenicity of 
an agent.” (NCAB Report, 1977, p. 462) 

Dr. William Butler (NACA) made the 
following statement: 

"At the present moment, an animal with a 
high spontaneous incidence of a specific 
lesion, which may be modified by treatment 
by an exogeneous chemical, would be an 
inappropriate species. An increase of a 
neoplasm of already high incidence gives no 
confidence that the agent has induced a 
neoplasm. There is no validity in the 
suggestion that animals showing a very low 
or nil incidence of a neoplasm are not 
susceptible to induction of that neoplasm." 
(Butler, S. 15) 

Other comments expressing the 
opinion that it is inappropriate to base 
conclusions upon increased incidence of 
tumors that occur spontaneously were 
made by Dr. H. G. S. Van Raalte (AIHC). 
S. 16, Dr. Frank C. Lu (Univ. of Miami), 

S. 6, and Dr. Johannes Clemmesen 
(Danish Cancer Registry), S. 8. 

Many other scientists, however, have 
expressed the view that species with 
high spontaneous evidence of tumors 
are appropriate for bioassay purposes 
and this was the view of three expert 
committees. Only the NCAB 
Subcommittee expressed even partial 
reservations about the use of strains of 
animals with high incidences of 
spontaneous tumors. 







Federal Register / Vol. 45, No. 15 / Tuesday, January 22. 1980 / Rules and Regulations 


5107 


A number of distinguished witnesses 
at the hearing expressed support for the 
position of the expert committees. Dr. 
Arthur Upton (Director, NCI) testified at 
length on this issue: 

“Arguments are sometimes made that 
certain types of animal models, as certain 
methods of testing, have limited relevance to 
predicting the potential for human risk. 
Although these arguments are often 
scientifically trivial, they have sometimes 
generated considerable heat in cases where 
these methods of testing show the 
carcinogenicity of economically important 
chemicals. I would like to comment on two of 
these arguments, on which OSHA invited 
comment in its proposal.” 

“1. Objections are sometimes raised to the 
use of a mouse as a test animal, especially 
when a chemical gives rise to an increase 
only in liver tumors. One argument that is 
made to support such objections is that mice 
have an “unacceptably" high spontaneous 
incidence of liver tumors. There are several 
reasons why such an argument is untenable. 
Apart from the fact that the use of the mouse 
has been universally endorsed by expert 
committees and regulatory agencies, mouse 
liver tumors, in fact, appear to be a good 
model for at least certain types of human 
cancer. Several agents known to be 
carcinogenic in humans also induce tumors in 
the mouse liver, although in most cases they 
affect predominantly other organs in humans. 

“More generally, the apparent 
susceptibility of mice to liver tumors should 
not make the mouse inappropriate for use in 
testing. It is elemental in carcinogenicity 
testing that not all mammalian test species— 
be they mice, rats, hamsters, others—show 
the same incidence of spontaneous tumors. 
Some strains and species are more 
susceptible than others, and picking an 
appropriate test strain is a fundamental 
consideration in planning a carcinogenicity 
test. In general, the strain chosen should have 
a good susceptibility to carcinogens, and one 
reason that the mouse is a good test animal is 
that we have more knowledge of the mouse 
and more inbred strains of the mouse to work 
with than is the case with other test species. I 
find it somewhat misleading, therefore, to 
speak of a test species as exhibiting 
particular characteristics, since through 
genetic breeding we have established diverse 
strains within species, each differing in its 
characteristics from others. 

“2. A related argument is that less weight 
should be placed on results obtained in 
strains of animals in.which there is a high 
spontaneous incidence of the type of tumor 
induced by the compound. The argument may 
be paraphrased as follows: Even if an 
increased incidence of tumors is found in test 
animals after exposure to a particular 
compound, one cannot properly infer the test 
agent “caused" the induction of such tumors: 
one can state only that a statistical 
association was demonstrated between 
administration of the compound and the 
elevated incidence of tumors; one must know 
the mechanisms by which a carcinogenic 
response is elicited before one can speak to 
the question of "causation" or label a test 
compound a "carcinogen". 


“I do not subscribe to this position. In 
carcinogenicity testing today we base 
findings of carcinogenicity on precisely 
recorded experimental comparisons of 
treated and untreated groups of animals, and 
I believe it not only proper but important that 
we do so. Given our present state of 
knowledge concerning the mechanisms of 
carcinogenicity, it may be some time before 
we can reliably establish the entire pathway 
from administration of a carcinogenic agent 
to the appearance of a carcinogenic response. 
To require that such a pathway be 
established in detail before an agent can be 
labelled “carcinogenic" would be to adopt 
the ostrich-like position of ignoring facts 
which constitute obvious warning flags for 
human health." 

***** 

“Because of incomplete knowledge 
concerning mechanisms, I also do not believe 
that distinctions between "carcinogens" and 
“co-carcinogens", or between "causative 
agents" and "enhancing agents" can be 
considered relevant today when ascertaining 
hazards to human health arising from 
carcinogens. In safety testing of carcinogens 
today, we are concerned with one question: 
"Does exposure to the test agent result in a 
significant induction of tumors in exposed 
populations as compared to controls?" If so, 
then the test agent has elicited a carcinogenic 
response and must, therefore, be considered 
potentially hazardous to human health. 
Precise knowledge of the mechanism of 
action of the carcinogen or possible co- 
factors in the host animal is not required for 
preventive action unless and until we know 
that similar co-factors are not also found in 
man. Until we have such knowledge, it is 
difficult to make practical distinctions 
between "carcinogens" and "co-carcinogens" 
and between "causative agents" versus 
"enhancing agents." (Upton, S. 13-17) 

Dr. Robert Squire (Johns Hopkins 
Univ.) explained: 

‘Tumors that normally occur with a high or 
variable incidence are more likely than 
others to be misinterpreted, because of 
statistical type I errors, as positive results of 
the exposure (Fears, 1977; Hoel. 1977). 
Examples include liver, lung, and 
hematopoietic neoplasms in certain strains of 
mice. Even at these sites, however, 
carcinogenic effects may be clearly 
demonstrated by obvious increases in tumor 
incidences or decreases in latency periods." 
(Squire. S. 12) 

Dr. Bernard Weinstein, (Columbia 
Univ.) agreed that a well controlled 
study is able to predict a carcinogenic 
risk for man. A high level of 
spontaneous tumors only results in a 
loss of sensitivity for detecting a 
carcinogenic effect. 

Dr. Walter Heston (NCI) stated: 

"(wjhile it is true that such enhancement 
may come about by mechanisms many which 
are not relevant to humans, it is also (true) 
that the same (or) related mechanisms may 
indeed operate in humans. Moreover, it is not 
known whether human tumors which do 
appear are "spontaneous," chemically- 


induced, or the result of chemical 
enhancement of a neospontaneous state in 
otherwise normal cells. Thus. I feel that a 
reproducible chemical enhancement of 
spontaneously occurring tumors can be 
considered as evidence that the chemical is 
hazardous to man—the chemical may indeed 
be carcinogenic in man." (Heston, Post- 
hearing Comment, p. 24) 

As pointed out by Dr. Heston, many of 
the non-specific stimuli mentioned by 
Dr. Olsen have been implicated in 
human carcinogenesis. The role of diet 
in human cancer was discussed by 
Armstrong (1977) who listed four 
possible mechanisms by which diet can 
influence human carcinogenesis: 

“Recent interest in the role of diet in 
human carcinogenesis has arisen from 
experimental studies of diet and cancer in 
animals (reviewed by Clayson 1975), 
descriptive epidemiologic studies showing 
correlations between national cancer rates 
and consumption of foodstuffs (reviewed by 
Armstrong and Doll 1975), studies of changes 
in cancer incidence and dietary habits with 
migration (Haenszel and Kurihara 1968), and 
analytic studies relating cancer risk to the 
dietary habits of individuals (for example, 
case-control studies in the Hawaiian 
Japanese; Haenszel et al. 1973). 

"The following is suggested as a 
classification of possible mechanisms for the 
role of diet in human carcinogenesis: 

1. Ingestion of carcinogens or carcinogen 
precursors. 

2. Effects on the production, activation, or 
inactivation of carcinogens by the intestinal 
flora. 

3. Effects on the endogenous production, 
activation, or inactivation of carcinogens. 

4. Effects on tissues to alter their 
susceptibility to carcinogenesis. 

"Epidemiologic data are available which 
illustrate with varying degrees of certainty 
each of these possible mechanisms." 
(Armstrong. 1977, p. 557) 

However, we are far from being able 
to predict when and under what 
circumstances these interactions will 
occur in humans. The situation is no 
different with experimental animals. 

Dr. John Berg (Colorado Regional 
Cancer Center) also made this point 
when discussing the complexity of 
human carcinogenesis: 

"Bowel cancer undoubtedly is related in 
some way to diet. We don’t yet know the 
carcinogen involved, though several 
candidates are under investigation. We do 
know, however, that bile acids are good 
promoters of colon carcinogenesis, that fat in 
the diet increases the output of bile acids and 
that bowel cancer around the world is highly 
correlated with fat intake. We also know that 
bowel cancer risk, other things being equal, is 
lowered in people who eat more fruits and 
vegetables. We also know the vitamin C and 
naturally occuring food constituents act as 
antioxidants to reduce the activity of 
carcinogens, so we have identified some 
tertiary factors affecting bowel cancers (the 
promoters are secondary factors). Finally we 
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have reason to believe that, given the same 
intake of carcinogens, the same level of 
promoters and of antioxidants, increasing 
dietary fiber may slightly lower cancer risk. 
We don't know yet which factors will be 
easiest to change or which changes will have 
the biggest influence on risk but we do know 
that the combination is far more deadly than 
any single substance." (Berg, S. 16) 

Dr. Berg also noted that correlations 
of this sort also exist for cancer of the 
stomach, esophagus, and prostate. 

The thesis presented by Dr. Olson and 
others, that mice of high incidence 
strains are uniquely susceptible to these 
influences is therefore unacceptable. 
Many witnesses agreed that certain 
strains or species of animals are 
genetically predisposed to cancer. What 
was not so readily recognized is that 
similar situations exist for human 
cancers. Epidemiological studies of 
cancer incidence in human populations 
indicate a relationship between genetic 
susceptibility and the appearance of 
various types of cancers. Dr. Robert 
Squire (Johns Hopkins Univ.) listed 
several examples of this interaction: 

"Examples include leukemia. Wilm’s tumor, 
retinoblastoma, and skin cancer. Evidence of 
familial predisposition to breast cancer, 
certain endocrine gland tumors, and colon 
cancer also exists (Mulvihill 1975: Kellerman 
1977). These genetically predisposed cancers 
represent only a small proportion (1-2%) of 
the total human cancer burden (Knudson 
1977). However, there is also reason to be 
concerned about interaction between 
environmental factors and genetic 
predisposition in segments of the population. 
An example is the association between 
genetically determined aryl hydrocarbon 
hydroxylase inducibility and bronchogenic 
carcinoma (Kellern\an 1977)." (Squire. S. 4) 

Dr. David Kaufman (Univ. of N. 
Carolina) also referred to genetic effects 
on "spontaneous” tumor incidence in 
man: 

“An individual’s genetic inheritance also 
appears to have a significant role in 
determining risk to malignancy. It is clear 
that individuals with genetically acquired 
diseases such as xeroderma pigmentosa, 
ataxia telangiectasia, Fanconi's anemia, and 
familial polyposis of the colon, to name but a 
few, are at increased risk to various 
neoplasms (37). Since individuals who are 
homozygous and manifest the symptoms of 
the first three diseases cited are rare and 
generally die young, they are unlikely to be 
members of the work force. The pool of 
individuals who are heterozygous and carry 
the recessive gene responsible for Fanconi’s 
anemia and ataxia telangiectasia are not 
rare. It has been estimated that 
approximately 1% and 0.3% of populations 
within the United States are heterozygous 
carriers of the genes of ataxia telangiectasia 
(38) and Fanconi's anemia (39). Epidemiologic 
studies have shown that individuals who 
carry these recessive genes are at an 
increased risk for the development of 


malignant tumors (38, 39). Unfortunately, 
individuals carrying these recessive traits are 
now only detectable by their familial 
relationship to a homozygous individual 
suffering from these diseases. Thus, no 
predictive test is available for their 
identification. The cited examples are but a 
few of the more numerous genetically 
determined diseases which have been 
associated with an increased risk of 
malignancy. It is not difficult to imagine that 
these are manifestations of only the more 
obvious genetic variations in the human 
population. It is plausible that the variability 
in familial risks of malignant disease is, to 
some degree, related to a variety of genetic 
properties as yet unidentified." (Kaufman, S. 
16-17) 

Dr. Walter Heston (NCI) also pointed 
out that susceptible genotypes exist in 
the human population. It has been 
shown that lung cancer is aggregated in 
families independently of smoking 
habits. He stated: 

M [t]his is evidence that genetic 
predisposition to cancer, much like what we 
have observed in inbred strains of mice, may 
be critical in the chemical induction of cancer 
in humans." (Heston. Post-hearing Comment, 
p. 25) 

Therefore a large amount of evidence 
supports the idea that cancer in both 
humans and animals may arise due to 
the exposure of susceptible individuals 
to carcinogens. The fact that a particular 
strain of mice has a high spontaneous 
tumor incidence should not disqualify it 
from being used to identify carcinogens. 
Induction of tumors in such an animal is 
no less relevant for the purpose of 
identifying carcinogens than the use of a 
low resistance strain. This was 
illustrated by a study described by Dr. 
Heston: 

"Lynch (1943) studied the relationship of 
spontaneous lung cancer and induced lung 
cancer in three mouse strains. The three 
strains were selected because they represent 
strains with high, medium, and low 
spontaneous tumors of the lung. Strains and 
their spontaneous lung tumor rates were: 
Swiss inbreds (predecessor of the SWR 
strain): 46.1%; Bagg (inbred predecessors of 
the BALB/c strain): 26.3%; and strain 1194, 
4.6%. These strains included mice of all ages. 
Mice were injected intraperitoneally with 
0.125 mg of a 0.4% solution of 1,2,5.6 
dibenzanthracene in olive oil at 2 to 4 days of 
age. Induction of lung tumors was found to be 
related to the susceptibility of each strain to 
spontaneous tumors. Thus, in Swiss mice, 
100% of the mice showed from 24 to 86 lung 
tumors/mouse 65 to 75 days after injection. 
The Bagg mice showed 100% incidence with 
27 to 61 tumors per mouse 210 days after 
injection, and strain 1194 mice showed a 50% 
incidence, with no mouse having over 5 
tumors. 175 to 210 days after injection. Thus 
the carcinogenic effects of dibenzanthracene 
were seen in all three strains, but the Swiss 
mice were the most sensitive indicators of 
carcinogenic activity." (Heston. Post-hearing 
Comment, pp. 25-26) 


Two additional points were made in 
testimony and exhibits at the hearing. 
First, as suggested by Dr. Heston above, 
recent studies of the mechanisms of 
cancer induction suggested that animals 
with relatively high spontaneous tumor 
incidence may in fact be more 
appropriate for assaying potential 
carcinogens than animals with low or 
zqro spontaneous incidence: 

"One practical implication of the fact that 
different carcinogens share many 
mechanistic steps is that enhancement of 
certain carcinogenic processes may have a 
more readily detectable effect on cancer 
incidence in animals with high background 
levels of all other carcinogenic processes. 
Therefore carcinogenicity tests of various 
substances should possibly include tests on 
high spontaneous incidence strains or 
experiments to see whether the test 
substance enhances the carcinogenic effect of 
a standard carcinogen." (Crump et aL, 1976. 

р. 2977; Annex C(a) to Peto Statement) 

Second, for statistical reasons, the use 
of animals with high spontaneous 
incidence is likely to lead to false 
negative results rather than false 
positives: 

"Any animal that has a high incidence of 
"spontaneous" tumors should be regarded as 
unsatisfactory. Not only is a positive result 
more difficult to establish in statistical terms 
unless large numbers of animals are used, but 
a positive result may fail to be elicited, 
thereby producing a false negative result. 

This is the most serious error of any system 
for detecting carcinogenic activity. 

(Crampton, S. 6) 

* * * * * 

"Spontaneous tumors occur at different 
sites in virtually every species and strains 
thus far tested. The organs affected and 
numbers of tumors vary. The inbred strains 
developed by researchers have been either to 
increase sensitivity or to avoid certain 
inherent weaknesses such as spontaneous 
tumors and diseases not related to the 
chemical. From a purely statistical 
standpoint, animal studies that have a low 
spontaneous incidence of cancer in a target 
organ of concern are preferred." (PPG. S. 26) 

с. OSHA s Conclusions 

Based on review of the evidence in 
the Record, OSHA finds no scientific 
reason to modify its original proposal on 
this issue. OSHA believes that because 
it was not as clear as it might have been 
that OSHA intended that results in 
animal testing were to be statistically 
reviewed for significance in all cases, 
many participants may have replied to 
this issue and perhaps over-emphasized 
the issue concerning the use of animals 
with high rates of spontaneous tumors. 

In any event, although some scientists 
may prefer results obtained in strains of 
animals with low spontaneous tumor 
incidence, for statistical and other 
reasons, OSHA believes that results 
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obtained in high incidence strains are 
valid indicators of carcinogenicity, 
provided that the experiments are well 
controlled and (Jie observed increases in 
tumor incidence are statistically 
significant. OSHA will consider 
evidence that the tumor incidence and 
rate of development are related to 
random variation within a control range 
when good data are available for control 
animals of the strain under 
consideration from the laboratory 
reporting the test results. Indeed, 
because a species of animal has a very 
low or zero spontaneous incidence of 
tumors at various sites, this may 
indicate that it is resistant to the 
induction of tumors at these sites by 
carcinogens, and hence would be 
unsuitable as an experimental subject 
and for this reason, the use of positive 
controls in carcinogenesis bioassays has 
been recommended by some expert 
committees (Mrak Commission, 1969, p. 
467). As in other aspects of evaluation of 
experiments, interpretation of such data 
requires the exercise of good scientific 
judgment which includes the 
determination and review of statistical 
and biological significance. Thus, 
OSHA’s Cancer Policy specifically 
provides in section 1990.143(e): 

“(e) Spontaneous tumors. Positive results in 
human or mammalian studies for the 
induction or acceleration of induction of 
tumors of a type which occurs 
“spontaneously” in unexposed individuals, 
will be used for the qualitative identification 
of potential occupational carcinogens.” 

8. Routes of Administration 

a. OSHA s Proposal 

In the preamble to the proposed 
regulation. OSHA specifically requested 
the public participants to the rulemaking 
to address the question: 

"Which routes of exposure of experimental 
animals are to be considered appropriate for 
extrapolation to man?” 

Specific attention was drawn to this 
question because occupational exposure 
to carcinogens may often be either by 
way of dermal or inhalation exposure, 
whereas studies with experimental 
animals often involve other types of 
exposure or administration, such as oral 
exposure, or in some cases exposure by 
skin painting or injection. In the 
proposed regulation, OSHA proposed to 
utilize positive results for carcinogenic 
activity obtained from most routes of 
exposure, with the specific exception of 
carcinogenesis resulting from injections 
or implantations, in which the tumors 
are induced only at the site of 
application. OSHA stated that it 
intended to consider each case on its 


merits, subject to the following guiding 
principles: 

"(1) Oncogenic effects resulting from 
dermal, inhalation, injection (with tumors at 
distant sites) and oral exposure (including 
gavage or intratracheal instillation), shall be 
regarded as directly relevant to occupational 
exposure, except in special circumstances; 

(2) Carcinogenesis resulting from injections 
or implantations, in which the tumors are 
induced only at the site of application, shall 
generally be regarded as irrelevant to 
occupational exposure, except where the 
substance is distributed systemically or in 
other special circumstances.” (42 FR 54164) 

b. The Public's Response and OSHA ’s 
Evaluation 

The general issue raised was whether 
a positive result obtained in an 
experiment with animals exposed by 
one route of administration justifies an 
inference of carcinogenic hazard to 
humans who might be primarily exposed 
by another route of exposure. If so, the 
next question becomes whether all 
routes of exposure provide equally valid 
evidence for drawing inferences of 
carcinogenicity, or whether some routes 
of exposure are to be regarded as 
inappropriate? The specific issues ar 
addressed in the proceeding were the 
following: 

1. Is the general proposition correct, that a 
positive result obtained in an experiment 
with animals exposed by one route justifies 
an inference of carcinogenic risk to humans 
exposed by another route, or, in the 
alternative, should OSHA utilize data only 
from experiments in animals exposed by the 
same route as that of occupational exposure? 

2. Should weight be placed on the induction 
of tumors at the site of injection or 
implantation, and if so, in what 
circumstances? 

3. Are there routes of exposure that can be 
categorized as just inappropriate in the 
determination that a substance poses a 
potential occupational hazard to humans? 

(1) Are most routes of administration 
appropriate? 

Most witnesses expressed support for 
the proposal as it related to the 
qualitative identification of a 
carcinogenic hazard. A number of 
witnesses expressed support for the 
general proposition that positive results 
obtained by various routes of exposure 
can be used as the basis for 
determination of carcinogenicity and for 
extrapolation to infer risk to humans or 
animals exposed by other routes. 

For example. Dr. Richard Griesemer 
(NCI) stated that: 

“There is no unique route of exposure for 
animals that must be employed for the results 
to be relevant to predicting human risks.” 
(Griesemer, S.8) 

He further stated: 


“When the objective of the experiment is to 
determine the capability of the chemical to 
produce cancer, the appropriate route of 
exposure is the one in which it is 
demonstrated that the chemical has reached 
all the parts of the body." (Griesemer. S. 8) 

Dr. Benjamin Van Duuren (NYU) cited 
four examples from his own work which 
indicate that a substance found 
carcinogenic by one route 
characteristically is carcinogenic when 
tested by another route. The examples 
were chloromethylmethyl ether 
(CMME), bis-chloromethyl ether 
(BCME). epichlorohydrin, and dimethyl 
carbamoyl chloride (DMCC): 

"Each of these compounds was first shown 
to cause squamous carcinoma when applied 
to the skin of mice and sarcomas in mice 
exposed by intraperitoneal and subcutaneous 
injection. In subsequent inhalation exposure 
studies, CMME and BCME caused squamous 
carcinoma of the bronchial epithelium in rats: 
epichlorohydrin and DMCC caused squamous 
carcinoma of the nasal epithelium. CMME 
and BCME are now accepted as human 
carcinogens (lung cancer) because of the 
results of epidemiologic studies” (Van 
Duuren, S.6, references omitted) 

Dr. Van Duuren (NYU) during his oral 
testimony reaffirmed this position: 

“It is desirable but not always that 
important. And I can cite you several 
examples of this. Epichlorohydrin is a very 
widely used industrial chemical. We show 
that it does not cause skin tumors in mice; it < 
did cause sarcomas by subcutaneous 
injection in our own laboratory, and was 
subsequently shown in our Institute by 
inhalation to cause nasal epithelium 
carcinomas in rats by inhalation exposure. 
And therefore, the route of exposure, while it 
is desirable to have it the same as what the 
industrial exposure is, is not necessarily the 
critical factor." (Van Duuren, Tr. 1813) 

Dr. Bo Holmberg (Swedish NBOSH), 
after considerable discussion of data 
regarding similarity of results among 
different routes of exposure for animal 
models anddhuman exposures, 
commented: 

"No route of administration is a priori 
irrelevant to occupational exposure ... as 
soon as a target dose high enough to produce 
cancer in a limited number of animals is 
obtained by one route of administration or 
another, the substance should be regarded as 
posing a cancer risk.” (Holmberg, S. 24-25) 

Dr. Lorenzo Tomatis (IARC) 
commented: 

“The use of the same or similar routes of 
administration can result, although not 
consistantly. in tumors occurring at the same 
target organs in different species. The 
available evidence of human carcinogens 
indicates, however, that chemicals found 
carcinogenic to man were carcinogenic to 
animals when given by a variety of routes, 
most of them different from that by which 
humans are exposed.” (Tomatis. S. 5) 
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In fact. Dr. Tomatis presented a table 
in one of his references (Tomatis, et a/., 
1978, Appendix 5 to Tomatis Statement) 
which shows that 18/26 or 69% of the 
known human carcinogens have been 
tested by subcutaneous injection, 


Many witnesses agreed that 
experimental animal bioassays 
conducted by inhalation, dermal, or oral 
routes of exposure, while the likely 
human exposure is by a different route, 
are appropriate for qualitatively 
identifying the carcinogenicity potential 
to humans. These witnesses included Dr. 
Arther Upton (Director, NCI), Tr. 324- 
325, Dr. David Rail (Director, NIEHS), 

Tr. 485, Dr. Donald Kennedy 
(Commissioner, FDA), Tr. 579-580, Dr. 
Renate Kimbrough (CDC), Tr. 1788, and 
Mr. Richard Peto (Oxford Univ.), Tr. 
2521. 

On the other hand, several witnesses 
expressed the opinion that experiments 
in animals should be conducted by the 
same routes of exposure as those by 
which humans are exposed. These 
witnesses included Dr. Carroll Weil 
(Camegie-Mellon Univ.), S. 2-3; Dr. 
George Claus (AIHC), S. 12-13; Dr. Roy 
Albert (EPA), Tr. 2390; Dr. Francis J. C. 
Roe (AIHC), S. 76; and Ethyl 
Corporation, S. 17-19. However, it is not 
clear from the context of these 
comments that any of the witnesses was 
referring to the situation of direct 
concern to OSHA, viz. the qualitative 


intramuscular injection or 
intraperitoneal injections with positive 
results. His table, partially presented 
below, compares target organs and 
routes of exposure in animals and 
humans. 


interpretation of positive results in an 
animal experiment already conducted. 
For example, Dr. Carroll Weil of 
Carnegie-Mellon Institute of Research 
commented: 

“Effects obtained by one route of 
administration to test animals are not a priori 
applicable to effects by another route of 
administration to man. The routes chosen for 
administration to test animals (in 
experiments to predict the degree of safety of 
a material for man) should, therefore, be the 
same as those to which man will be exposed. 
(Weil, S. 2-3) 

This statement explicitly refers to 
experiments conducted “to predict the 
degree of safety of a material for man”, 
and not to the use of a positive result to 
infer hazards. OSHA agrees that it may 
be appropriate to require testing by the 
same routes as those by which humans 
are exposed if the purpose of the testing 
is to establish the safety of a material. 
This viewpoint was expressed by the 
Surgeon General’s “expert” Ad Hoc 
Committee in 1970: 

“No chemical substance should be 
assumed safe for human consumption 
without proper negative lifetime biological 
assays of adequate size. The minimum 
requirements for carcinogenesis bioassays 
should provide for: adequate numbers of 


animals of at least two species and both 
sexes with adequate controls, subjected for 
their lifetime to the administration of a 
suitable dose range, including the highest 
tolerated dose of the test material by routes 
of administration that include those by which 
man is exposed. Adequate documentation of 
the test conditions and pathologic standards 
employed are essential.” (NCI Ad Hoc 
Committee 1970, p. 1, emphasis added; 

Exhibit 10(b) to Epstein Statement) 

However, it would not follow that a 
positive result by any route should be 
deemed irrelevant. 

Dr. George Claus (AIHC) cited certain 
substances which have been reported to 
be positive by one route in animal 
testing but negative when tested by 
another route (S. 12-13). Dr. William 
Ujinsky (NCI-FCRC) similarly cited 
polynuclear hydrocarbons as being 
negative by oral administration in mice 
while positive by skin application (S. 

20 ). 

However, such findings would not 
support an inference that the positive 
results were irrelevant to prediction of 
human risk. Rather, they would indicate 
that false negative results can be 
obtained with certain routes of 
exposure, so that testing by multiple 
routes would be necessary to provide 
reasonable assurance of safety (as 
indicated by the Ad Hoc Committee in 
the recommendation cited above.) 

If it were practicable, it would be 
desirable to test chemicals by the routes 
of exposure most similar to those by 
which humans are exposed; by this 
means the most direct comparisons 
would be facilitated, at least so far as 
quantification of risk is concerned, 
discussed below. Several witnesses 
supported this general position during 
the hearings: Dr. Van Duuren (NYU) S. 5; 
Dr. Albert (EPA) Tr. 2386, 2390, NIOSH. 
Appendix C, p. 14.15; Dr. Furst, S. 7; Dr. 
Weil (Camegie-Mellon) S. 2-3; Stauffer 
Chemical Co.. S. 3; Dr. Roe, S. 76. 
However, in occupational situations, 
workers are frequently exposed by 
multiple routes, usually by both dermal 
and inhalation routes and sometimes 
also by ingestion. 

Dr. Bo Holmberg (Swedish NBOSH) 
commented further: 

“Another reason for taking subcutaneous 
injections and similar routes of 
administration seriously is that many 
substances may penetrate the intact skin 
during occupational handling in amounts 
sufficient to induce cancer. The penetration 
of chemical substances additionally may be 
greatly enhanced by skin injuries or skin 
diseases, conditions which are common in 


"Compound 

Animal species 

Route of exposure 

In animals/in humans 

Anatoxins 

. Mouse, Rat. 

Lp., s.c.-oral/inhalation 
s.c.-oral/inhalation 

4 aminobiphenyl . 

. Mouse, Rat .. 

Asbestos . 

. Rat only. 

ip . sc.-oral/inhalation 
s.c -oral/inhalation. 

Auramine 

. Rat only . 

Benzidine 

. Mouse, Rat. 

s.c -oral/inhalation. 

Bis(chloromethyl) ether ....... 

.... Rat only ..... 

s.c.-inhalation. 

Cadmium.. 


s.c.. i.m.-oral/inhalabon. 

Chloromethylmethyt ether 

. Rat only. 

s.c inhalation 

Chromium . 


8.C., l.m -oral/inhalation. 

Cyclophosphamide ... 

.. Mouse. Rat. 

s.c., l.m.-inhalation 

CHethytstibestrol 

. Mouse. Rat. Hamster. 

s.c. (impla). s.c. oral. 

s.c.-inhalation. 

Hematite . 

Squirrel, Monkey. 

. Rat only. 

McHphalan .. ,. ._.. r . 

... Mouse. Rat .. 

s.c.-oral. injection 
s c -inhalation 

Mustard Gas ... 


PNaphthylamme .„... . 

...... Mouse only . 

s.c.-oraJ inhalation 

Nickel (implantation) .. 

. Mouse, Rat. Hamster — 

S.C., i.m -inhalation 

N N-Bis (2-chlor oethyt) 2-naphthylamine .. 

.. Rat only ....— 

(impla). 
s.c. oral. 

PhCnyt0in . “ . .. . 

..... Mouse only ___........ 

i.p.-oral injection. 




notes 

(l.p. Intrapentoneal injection 

S.c. Subcutaneous injection (unless otherwise noted) 
l.m.« Intramuscular injection (unless otherwise noted)*' 

(Tomatis. et at. Appendix 5 to Tomatis Statement, pp. 879-680.) 
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industrial work. Experimental studies where 
carcinogens are administered by 
subcutaneous or intramuscular injections are 
very close models to that practical situation." 
(Holmberg, S. 23) 

Dr. Griesemer (NCI) commented: 

"It should be noted, though, that for most 
chemicals man is exposed by multiple routes, 
most commonly by inhalation and dermal 
exposure in the workplace and by ingestion 
in the home. It may be noted, too, that the 
majority of inhaled particulates cleared from 
the lung are subsequently swallowed and 
that volatile chemicals (e.g. kerosene) may 
reach the respiratory tract after they are 
swallowed." (Griesemer, S. 7-8) 

It would be very difficult in practice to 
design a bioassay in which animals 
were exposed by the combination of 
routes that would exactly match the 
human exposure. In any case, the issue 
facing OSHA is not the design of the 
most appropriate bioassay, but the 
interpretation of reported results of 
bioassays conducted in the past. 
Comparatively few substances have 
been tested for carcinogenicity by the 
inhalation route and it would not 
adequately protect employees for OSHA 
to limit its regulatory activity to these 
substances because evidence strongly 
indicates that other routes of exposure 
in animals accurately predict human 
response to carcinogens. This point was 
addressed in 1970 by the Surgeon 
General’s Ad Hoc Committees 

"The present state of the art requires long¬ 
term biossays in mammalian species for the 
experimental identification of carcinogenic 
activity. United States law requires that food 
additives and various other materials be 
tested in animals by the intended route of 
human exposure. Similar tests have not been 
squired for some materials to which humans 
are exposed by other than the oral route. The 
xpanding production and use of chemicals in 
household products results in extensive 
human exposure (via the skin and respiratory 
tract) to dusts and aerosols: little information 
is available on the chronic toxicity of these 
materials by these routes of administration. It 
vould not be wise to wait for the results of 
these "experiments in man" before instituting 
tnimal experimentation." (NCI Ad Hoc 
Committee, 1970 p. 6. Exhibit 10(b) to Epstein 
Statement.) 

In any case serious scientific 
questions were raised during the 
rulemaking as to whether inhalation 
experiments on animals in fact 
constitute the most appropriate model 
for predicting carcinogenic risks to 
riumans exposed by inhalation. Dr. 
Holmberg commented: 

"The inhalation route of exposure in 
mimal experimentation is generally * 


considered most relevant to the occupational 
routes of entry of chemicals. It is, however, to 
be observed that inhalation studies in small 
rodents with polycylic hydrocarbons (PAH) 
generally have given negative results (Laskin 
and Sellakumar, 1974), although benzo (a) 
pyrene and other PAH’s in tobacco smoke 
and in general air pollution are accepted as 
representing a human lung cancer risk. The 
results in the experimental studies are 
negative because the anatomy and the 
physiology of the rodent respiratory system 
do not allow the PAH to build up a lung 
tissue dose large enough for a sufficiently 
long time to permit the development of 
tumors in a limited number of animals. By 
intratracheal instillation or intrapulmonary 
implantation of the carcinogenic PAH’s 
however, lung tumors are easily induced in 
experimental animals. If one completely 
discards experimental data obtained by 
subcutaneous injection, intramuscular, 
intravesicular or intrapulmonary 
implantation and similar routes of 
administration one is ignoring the fact that it 
is the target dose of the carcinogen which 
matters in cancer formation." (Holmberg, S. 
24.) 

Dr. David Kaufman (Univ. of N. 
Carolina) presented in detail the results 
of his own experiments involving 
intratracheal instillation of 
benzo(a)pyrene and/or ferric oxide in 
rodents (Kaufman, S. 10-12). His results 
provide detailed illustration of Dr. 
Holmberg’s point that intratracheal 
instillation is an appropriate model for 
inhalation exposure of humans, because 
it permits the achievement of an 
adequate dose to the target issue. 

Dr. William Lijinsky (Director, NCI- 
FCRC) also commented on one of the 
major drawbacks of inhalation as a 
route of exposure for animal testing: 

"In the case of inhalation, it is impossible 
to achieve the goal of the standard test for 
carcinogenicity of applying the maximum 
tolerated dose. The maximum tolerated dose 
by inhalation is likely to be much lower than 
the maximally tolerated dose by feeding 
because inhalation involves a pathway of 
exposure. As a gas —, if the compound is a 
gas, which means that the density of the 
compound, the concentration of the 
compound, is low, it also involves the factor 
of toxicity by the inhalation route due to the 
particular biological nature of the compound. 
There are many compounds that are toxic by 
inhalation and much less toxic by feeding. 
Inhalation involves passage into the lungs. 

The substance might have a local effect on 
the lungs or the nasal passageways which 
would restrict the concentration you could 
apply to the animal. And I think that as a test 
method, inhalation is poor in testing for 
safety because of this restriction." (Lijinsky, 
Tr. 1081-1082.) 


Dr. Griesemer similarly commented: 

"Some routes of administration are less 
effective in animals because the dose that 
can be administered is limited, but this is not 
necessarily so in man. Therefore, in our 
animal tests, we usually administer the 
chemical by feeding because in that way we 
can apply a satisfactory dose." (Griesemer. 
Tr. 1020) 

Dr. Samual Epstein (Univ. of Ill.) also 
commented on this issue: 

"I would not be happy to develop negative 
inferences from carcinogenicity tests based 
on skin painting, because it is difficult to get 
an accurate dose into an animal by skin 
painting. I think that ideally one would like to 
see a mixture of two types of tests, feeding as 
a standard method of administration of 
substantive quantities of agents to an animal, 
and also inhalation. I think the inhalation 
experiments would be useful in certain 
defined circumstances, but I think the feeding 
is an adequate method of getting a range of 
doses into an animal, extending up to a 
maximally tolerated dose." (Epstein. Tr. 1367) 

NIOSH explained other problems of 
inhalation testing: 

"First of all, there is no equivalent to the 
olfactory pathway in man. Secondly, animals 
do not breathe through their mouth, which 
man does, so there are obvious differences 
between man and animals. * * * Also, 
obviously the particle size is important. Man 
may be able to take in larger particles than 
animals and it may reach different levels of 
the respiratory tree in man as opposed to 
animals." (NIOSH. Tr. 2949-50) 

Thus, because of these inherent 
differences in the respiratory system 
between humans and animals, NIOSH 
agreed that if an experiment were 
limited to the inhalation route alone, the 
possibility of producing a false negative 
result would be increased. 

2. Subcutaneous and Implantation 
Testing 

There was considerable discussion in 
the Record of the appropriateness of 
experiments involving subcutaneous 
injections and implantations in 
evaluating human risk, and a wide range 
of opinions was expressed. In general, 
there were few substantial objections to . 
the use of injections or implantations as 
a route of administration, provided that 
the material is distributed systemically 
and gives rise to tumors at sites distant 
from the point of injection. For example, 
the tabulation by Tomatis referred to 
above (Tomatis, et aJ. 1978, pp. 879-B80: 
Appendix 5 to Tomatis Statement) 
shows that a number of substances 
known to be carcinogenic in humans 
have been shown to be carcinogenic in 
certain animal species, primarily by the 
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injection route. Dr. Arthur Furst (Univ. 
of San Francisco), in presenting a review 
of carcinogenic effects of metals (Furst 
and Haro, 1969; Appendix 1 to Furst 
Statement), stated as one of his 
proposed criteria for identification of 
carcinogens: 

‘The tumor induced should appear at a site 
distant from the site of application of the 
metal.” (Furst. S. 2) 

A paper by Dr. Michael B. Shimkin 
(Shimkin and Stoner, 1975: API Post- 
hearing Comment) which was 
introduced into the Record presented a 
review of a carcinogenesis bioassay 
technique involving the exposure of 
young strain A mice to chemicals by 
intravenous injections, with the 
subsequent observation of lung 
adenomas. The conclusion of his paper 
was: 

“The lung tumor response in strain A mice 
is easily and clearly positive to all major 
types of chemical carcinogens. Estrogenic 
and other steroid hormones, with the targets 
of endocrine-regulated tissues, are an 
exception. 

“The lung tumor of the mouse has 
demonstrated its ability to pick up 
undetected, unpredicted neoplastic 
responses, such as to urethane and to 
isoniazid. The carcinogens picked up by the 
lung tumor system, without exceptions 
known to us, have been shown to be 
carcinogenic for other tissues and in other 
species of animals. Although lung tumors are 
the earliest neoplasms induced by urethane, 
for example, further work showed the 
compound to be an intriguing multipotential 
carcinogen.” (Shimkin and Stoner. 1975, p. 
46-47: Hearing Exhibit 219) 

The point at issue is, thus, not the 
appropriateness of exposure by 
injection, but the significance to be 
attached to the induction of tumors only 
at the site of injection or implantation. 
Some comments asserted that little or 
no weight should be placed on injection 
or implantation site tumors. For 
example. Standard Oil commented: 

"Implantation site tumors may be first 
stage warnings of possible hazard and 
indicate the need for further testing: but 
unless tumors can be produced by inhalation, 
dermal, or oral routes, it is wrong to regulate 
the substance as a carcinogen.” (Standard 
Oil. S. 13) 

The NCAB Subcommittee report 
stated that: 

“The criteria for extrapolation may vary 
depending on the agent in question. For 
example, demonstration that a compound 
only produces subcutaneous sarcomas in 
rodents may be relevant to a drug that will be 
injected subcutaneously in humans, but such 
animal data may not necessarily be 
appropriate in assessing the risks associated 
with a substance that humans will only 
receive orally. Because of the limitation 
inherent in animal bioassays, a negative 


result obtained in a particular animal bioassy 
does not exclude the potential 
carcinogenicity of a compound in humans. 
The inappropriate experimental species may 
have been chosen: the number of animals 
tested may have been too small: or the 
duration of observation may have been too 
short. Alternatively, test conditions may have 
been inappropriate in terms of their 
predictive value for the response of humans. 
The extrapolation of experimental 
carcinogenicity data to the human situation is 
strengthened by obtaining results in more 
than one species. Negative results obtained in 
one species do not, however, detract from the 
significance of clearly positive results 
obtained in another species.” (NCAB Report. 
1977, p. 463: Exhibit B to Weinstein 
Statement) 

Dr. Samuel Epstein (Univ. of Ill.) 
stated in response to a question: 

“Well, I would say that certain kinds of 
tests are not necessarily appropriate for 
occupational carcinogens, and I would not be 
willing to make formal extrapolations under 
most circumstances upon carcinogenicity 
data based on subcutaneous administration.” 
(Epstein, Tr. 1367.) 

However, other witnesses commented 
on the significance which should be 
attached to local tumor induction. In fact 
several witnesses provided detailed 
comment and discussion of this 
problem. Dr. Francis J. C. Roe (AIHC) 
commented: 

“The statement that ‘Tumors induced only 
at the site of application are generally 
irrelevant to occupational exposure unless 
the substance is distributed systemically’ is 
manifestly wrong. The production of skin 
cancer by inadequately refined mineral oils 
does not depend on their systemic 
distribution, nor almost certainly does the 
production of lung cancer in response to the 
inhalation of bischloromethyl methyl ether.” 
(Roe. S. 91.) 

Two witnesses, Dr. Bo Holmberg 
(Swedish NBOSH) and Dr. Lorenzo 
Tomatis (IARC) provided detailed 
discussion of this problem. Dr. Holmberg 
commented: 

“I would in this connection like to point out 
the many experiments performed with metals 
in rodents, where local tumors have been 
induced. Thus, intraosseal implantation of 
chromium, subcutaneous and intramuscular 
injections or intramuscular implantation of 
chromium metal and some chromium 
compounds have induced local sarcomas in 
rodents (IARC Vol. 2,1973). Exposure to 
chromium compounds, particularly 
hexavalent compounds does represent a risk 
for lung cancer and possibly also for nasal 
cancer among smelting workers. Data on the 
mutagenicity of some chromium compounds 
also suggest a potential carcinogenic activity. 
The experimental data with chromium 
compounds obtained by subcutaneous and 
intramuscular implantation are therefore to 
be regarded as being relevant to occupational 
exposure, i.e., they are truly predictive of a 
risk of cancer at least in the organ of contact. 


Studies with some nickel compounds by 
subcutaneous injection in rodents (IARC Vol. 
2,1973 and Vol. 11,1976) have also led to the 
induction of local tumors. Also in this case 
occupational exposure to nickel compounds 
in the metal refinery industry poses an 
increased risk for cancer in the organs of 
contact, the lungs, and the nasal cavity. 

“Subcutaneous injections and 
subcutaneous or intramuscular implantations 
of benzo (a) pyrene (IARC, Vol. 3,1973), 
dibenzanthracene (LARC, Vol. 3.1973), 1,3- 
propanesultone (IARC. Vol. 4.1974). 
dimethylsulphate (IARC, Vol. 4.1974) and 
amitrole (IARC. Vol. 7.1974) also give rise to 
local tumors.” (Holmberg, S. 22-23.) 

Dr. Holmberg concluded: 

“The formation of local tumors by 
subcutaneous and intramuscular injections in 
the rat, together with evidence on mutagenic 
activity or on effects of DNA repair in vivo or 
in vitro, should be sufficient basis for 
regulating occupational exposure to that 
chemical. The complexity of a decision 
concerning the carcinogenic risk of chemicals 
is sometimes very great. Such decisions 
should therefore be made only by scientists 
who are specialists in the field of chemical 
carcinogenesis.” (Holmberg, S. 25.) 

The primary issue is not whether 
subcutaneous injection or subcutaneous 
implantation are direct parallels to 
human exposure, but whether positive 
results for tumor injection by these 
routes do or do not predict carcinogenic 
activity by other routes. The only 
extensive review of evidence on this 
point was provided by Dr. Tomatis, who 
presented an analysis of data reviewed 
by the IARC monograph Programme 
(Tomatis, 1977b; Appendix 4 to Tomatis 
Statement): 

“Subcutaneous (S.C.) injection is often 
quoted as an example of an unreliable route 
of administration, particularly in rats. There 
are several good arguments to uphold the 
claim that the induction of local sarcomas 
following s.c. injection cannot be considered 
an index of the carcinogenic activity of the 
compound under test (Grasso and Goldberg 
1966: Gangolli et al. 1967). We carried out a 
survey on a number of chemicals tested by 
the s.c. route in rodents to see if there was a 
correlation between their capacities to induce 
local and/or distant tumors in one species 
and their capacities to induce tumors by 
another route in another species. 

"Of the 222 chemicals (excluding metals) 
considered in the first 11 volumes of the 
IARC Monographs (IARC 1972-1976). 114 had 
been tested by the s.c. route. Twelve of these 
had been tested by the s.c. route only and 102 
by the s.c. and other routes. Of the 12 tested 
by the s.c. route only, one was negative 
(glycidyl stearate) and 11 positive. Of these 
seven (dibenzo[h,r,s.t]pentaphene, 
dibenzo[a,l]pyrene,2-(l-aziridinyl)ethanol, 
patulin, glycidyl oleate, propylene oxide, 
ethylene oxide) produced local tumors only, 
three (estradiol, progesterone, testosterone) 
produced distant tumors only, and one 
(tannins) produced local and distant tumors 
Seven of these 12 chemicals were tested only 
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in the mouse, three only in the rat. one in 
both species, and one in the rat, the mouse, 
and the hamster. 

Of the 102 chemicals which had been 
tested by the s.c. as well as by other routes. 

69 were found carcinogenic when the 
chemical was given s.c. or by another route, 
and for 18 chemicals the tests were negative 
or inconclusive regardless of whether the 
chemical was given s.c. or by another route. 

Nine chemicals tested by several routes of 
administration were found positive only 
when administered s.c. Of these, one (o- 
toiidine) produced only distant tumors, and 
the other eight (magenta, orange I, scarlet red, 
yellow OB, native carrageenans, parasorbic 
acid, penicillic acid, benzyl chloride) 
produced only local tumors. Seven of these 
nine chemicals were tested s.c. only in the 
rat. one in the rabbit and the rat. and one in 
the mouse and the rat. It must be noted that 
f r only two chemicals (yellow OB and 
I* nzyl chloride) were the tests carried out by 
oute other than s.c. considered adequate 
negative tests. For the other seven, the tests, 
hough negative, were considered 
adequate or inconclusive. 

'Six chemicals were negative when tested 
by the s.c. route and positive when tested by 
another route of administration. Of these, 
three (diazomethane, aramite, thiourea) were 
tested s.c. only in the mouse, one (mestranol) 
only in the rat, and two (para- 
aminoazobenzene and Sudan II) in the mouse 
and the rat. Only the s.c. test with mestranol 
in the rat could be judged as an adequate 
negative test; the others, although negative, 
ware considered inadequate. 

In conclusion, the administration of a 
chemical by the s.c. route produced what one 
could call false negative results for six (5.6%) 
of the 102 chemicals tested, and, if we accept 
all the criticisms of this route of 
administration, false positive results for nine 
(87%) of the 102 chemicals tested. Even, so, it 
appears that the s.c. route of administration 
is not much worse than any other route." 
(Tomatis, 1977b. p. 1350: Appendix 4 to 
Tomatis Statement) 

Dr. Tomatis continued: 

It does not seem justified to exclude the 
subcutaneous route nor to ignore evidence of 
carcinogenicity from the induction of 
ejection site sarcomas. Such a stand has 
swine justification, but it should be better 
qualified. The subcutaneous route and the 
induction of local sarcomas can give very 
valid carcinogenicity evidence indeed, (see 
Tomatis, 1977, appended) 

too strict a reinforcement of the rule 
that the route of exposure for experimental 
animals should always be the same or similar 
to that to which humans are exposed could 
jeopardize a number of significant studies. To 
give an example, BCME was first found to be 
carcinogenic by topical application to the 
skin and by subcutaneous injection and only 
later on by inhalation." (Tomatis, S. 4-5) 

and suggested: 

My suggestion is that the criteria for 
excluding a chemical from Category I. based 
on the presence or absence of similarity of 
the route of exposure, be applied with 
moderation." (Tomatis, S. 5) 


Other witnesses also commented on 
this issue. Dr. Umberto Saffiotti (NCI) 
testified: 

"An element of suspicion may well be 
raised by some topical implantation tests if 
previous studies and adequate controls 
should suggest that the effect may indeed be 
directly attributable to the chemical 
carcinogenic action of the test material. This 
was the case with the first experimental 
demonstration of the carcinogenic action of 
calcium chromate by intrabronchial pellet 
implantation, which induced bronchogenic 
carcinoma in rats (Laskin et al., 1970): this 
effect was later confirmed by the inhalation 
of the same chemical (Laskin and 
Sellakumar, 1974), which had already been 
linked to an occupational lung cancer risk by 
observations in man (reviewed in IARC, 
1973)." (Saffiotti, S. 15) 

Dr. Robert Squire (Johns Hopkins 
Univ.) commented: 

"Another indication of carcinogenicity that 
has been excluded is the induction of tumors 
at sites of injection. This occurrence can 
assist in the evaluation of systemic or other 
data. Recently Tomatis (1977, p. 1350) 
demonstrated a high degree of correlation 
between the results of local subcutaneous 
carcinogenesis studies and animal 
experiments using other routes. Of 102 
chemicals administered by subcutaneous as 
well as other routes, the results of 87 were 
similar. For 9 chemicals, results were positive 
by the subcutaneous route alone, reflecting 
an 8.7% ‘false positive' rate. For 6 chemicals, 
results were positive by other routes but 
negative subcutaneously, reflecting a 5.6% 
‘false negative* rate.’* (Squire, S. 27) 

Dr. Squire went on to recommend that 
OSHA use data arising from local tumor 
induction derived from injection or 
implantation routes of administration as 
supportive evidence for classification 
into Category I and that two such tests 
be deemed sufficient to support a 
classification of a substance as a** 
Category II toxic substance. (Squire, S. 
32). 

Dr. Benjamin Van Duuren (NYU) 
commented: 

"* * * the induction of skin carcinomas or 
sarcomas by exposure routes that do not 
parallel the primary exposure conditions in 
humans should not be considered ‘grossly 
inappropriate.' " (Van Duuren, S. 6) 

He went on to say that: 

"Many people consider subcutaneous 
injection a valid test for solutions of 
chemicals when the doses used cause no 
local tissue damage or other toxic effects. 
This kind of test is different from physical 
carcinogenesis with solids implanted 
subcutaneously or suspensions injected 
subcutaneously which result in sarcomas 
only at the site of injection or implantation." 
(Van Duuren, S. 8) 

Dr. Richard Griesemer (NCI) pointed 
out that: 

"As I recall, it says in the regulation that 
induction of sarcomas at injection sites in 


rodents will not be used for regulatory 
purposes, and I wish to throw out for the 
record that we have examples of such 
experiments where we believe such findings 
are significant." (Griesemer. Tr. 975) 

Dr. Benjamm Trump (Univ. of Md) and 
Dr. Curtis Harris (NCI) echoed the 
usefulness of subcutaneous injections. 
Dr. Trump commented: 

"Yes, certainly, because with any route of 
administration there is likely to be 
distribution to various organs, and because of 
the factors already mentioned that modify 
organ distribution as a result of other 
exposure et cetera, therefore it is my opinion 
that the rules are also liberal on that point. 
Even subcutaneous administration when that 
has been followed in other tests where there 
have been claim of only subcutaneous 
neoplasms, it has been frequently discovered 
that other organs also show neoplasia." 
(Trump. Tr. 2007) 

Dr. Harris commented further: 

"... I think there are a lot of people who 
would say that that sort of data would be 
important, and that generally it has been 
found by Tomatis and others in evaluating 
carcinogenicity data, that when it has been 
found subcutaneously, most frequently it will 
cause tumors elsewhere the compound will 
cause tumors elsewhere. So again, I think this 
is a point which, if I am correct in this, that 
the evaluation of results for regulatory 
decision are quite conservative." (Harris, Tr. 
2007-8) 

Dr. Umberto Saffiotti (NCI) supported 
the proposal as to subcutaneous 
injections: 

"Experience in chemical carcinogenesis 
studies has shown that in a great variety of 
cases a chemical may affect different tissues 
or organs. Some carcinogens are reactive as 
such and produce their carcinogenic effect 
usually on the tissues with which they come 
directly in contact: these would include the 
upper digestive tract for oral intake (oral 
cavity, esophagus and stomach), the entire 
respiratory tract mucosa, from the nasal 
cavities to the lung, in the case of inhaled 
materials and the epidermal surface for skin 
exposure. These direct acting carcinogens 
may also produce their effects on internal 
organs if they are absorbed into the organism 
and distributed systemically to a variety of 
tissues. A striking example is provided by the 
effect of ethylnitrosourea in mice treated at 
birth by injection: as many as 60 different 
tumor types were induced, originating in 
almost all major organ systems 
(Vesselinovitch et al. 1974). An agent may 
however be administered by routes other 
than oral, respiratory or dermal in such a 
.way that its localization is strictly topical and 
its effect is limited to the response of the 
exposed tissue, as in the cases of pellet 
implantations of non-diffusible materials in 
tissues or body cavities or of the implantation 
of plaques or disks into the connective 
tissues ("solid state carcinogenesis", see 
reviews by Bischoff and Bryson, 1964; Brand, 
1975) There has been a wide consensus of 
scientific judgment that for such special cases 
the evidence may be insufficient for a 
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definition of potential human carcinogen, 
particularly if no comparable conditions of 
exposure exist in the human situation." 
(Saffiotti, S. 14-15) 

Dr. Francis J. C. Roe (AIHC) cited 
examples of “non-specific 
carcinogenesis” as a predisposing factor 
to carcinogenic responses in animals 
exposed by inappropriate routes of 
exposure: 

"Several years ago my colleagues and I 
reported the occurrence of tumours of the 
urinary bladder in mice following the 
implantation of glass beads into the bladder 
(Ball et a!., 1964: Roe, 1964). The prolonged 
presence within the bladder was associated 
with a variety of hyperplastic proliferative 
changes of the bladder epithelium as well as 
with the development of benign and 
malignant tumours. Our finding, which has 
subsequently been confirmed by others both 
in the mouse and in the rat, strongly suggest 
that prolonged non-specific irritation due to 
the presence of solid bodies in the bladder, 
such as calculi, are likely to predispose to 
tumour formation. If so then agents which, in 
very high doses, predispose to the formation 
of calculi in the urinary tract might be 
expected also to predispose to tumour 
formation. This is almost certainly the 
mechanism underlying the occurrence of 
bladder tumours in animals given high doses 
of ethylene glycol or polyoxyethy!ene(8) 
monostearate (Golberg. 1967). When these 
substances are fed in high dosage, rats 
excrete oxalate in such concentrations in the 
urine that oxalate stones form in the bladder. 
A few of the rats which develop such stones 
then go on to develop tumours of the bladder. 
A more recent example of the same 
phenomenon is the development of stones 
and bladder tumours in male mice fed diets 
containing 20% xylitol (unpublished data from 
studies still in progress). In neither of these 
instances did bladder tumours arise unless 
stones were also present." (Roe, S. 68-69) 

On reviewing the evidence, OSHA 
recognizes the divergence of scientific 
opinion on this point, but is impressed 
by the evidence provided by Dr. Tomatis 
and other witnesses for the concordance 
between the induction of injection site 
tumors and other manifestations of 
carcinogenicity. Accordingly, although 
OSHA is unwilling to accept injection or 
implantation site tumors alone as 
sufficient evidence of carcinogenicity 
standing alone, OSHA believes that 
such evidence supports—and is in 
concordance with—other evidence that 
together meet the definition of a 
“potential occupational carcinogen”. 
OSHA therefore believes that when 
such is the case, the total evidence 
warrants that the substance be 
classified as a Category I potential 
carcinogen. As we emphasize below, 
however, the caveat remains that when 
such results occur from physical, rather 
than chemical induction, such evidence 
will not be considered in the 
determination of a hazard to humans. 


3. “Grossly Inappropriate”, “Physical 
Induction” or “Solid-State 
Carcinogenesis” 

The Surgeon General's “expert” NCI 
Ad Hoc Committee made the following 
recommendation in 1970: 

l.a. Any substance which is shown 
conclusively to cause tumors in animals 
should be considered carcinogenic and 
therefore a potential cancer hazard for man. 
Exceptions should be considered only where 
the carcinogenic effect is clearly shown to 
result from physical, rather than chemical, 
induction, or where the route of 
administration is shown to be grossly 
inappropriate in terms of conceivable human 
exposure. (NCI Ad Hoc Committee, 1970. p. 1 
Exhibit 10(b) to Epstein Statement) 

Unfortunately, the Ad Hoc Committee 
did not explain exactly what was meant 
by “physical . . . induction” or “grossly 
inappropriate” and comparatively little 
documented evidence on these points 
was presented in the hearing. Moreover, 
the NCAB Subcommittee explicitly 
excluded physical agents from 
consideration (p. 461). 

However, what is clear from the 
Record is that special conditions of 
tissue exposure or reaction may result in 
a tumor response by mechanisms that 
appear due to physical rather than 
chemical properties of the test material. 
The Record indicates that the following 
conditions are evaluated differently in 
this respect¬ 
er) The induction of sarcomas around a 
“solid state” implant of the test 
substance into a connective tissue shall 
generally not be considered an 
indication of the carcinogenicity of a 
substance when it is administered in 
another physical form. 

6) The induction of a carcinogenic 
response by asbestos and other fibrous 
materials by a mechanism linked to 
certain physical characteristics such as 
fiber length and diameter is recognized 
as a basis for categorizing the exposure 
to such fibrous materials as a 
carcinogenic hazard. 

c) The effect of particulate materials 
in the induction of respiratory 
neoplasms, when they are administered 
jointly with certain carcinogens 
(probably through their capacity to 
absorb and retain carcinogens, to 
penetrate the respiratory tract tissues, 
and to stimulate early cellular 
responses) is generally not recognized 
as evidence of carcinogenicity of these 
substances but rather as an indication of 
their role as cofactors in carcinogenesis; 
particulate materials require careful but 
separate consideration as a potential 
hazard. 

d] The induction of a neoplastic 
response by a substance because of its 


radioactivity is recognized as a cancer 
hazard. 

Thus OSHA does not intend to 
exclude from the scope of this set of 
regulations the induction of cancer by 
such agents acting as fibrous materials 
and/or dust, in view of the massive 
evidence for the carcinogenicity of 
asbestos. Moreover, OSHA is mandated 
to regulate occupational exposure to 
radiation, and at present does so under 
other regulations and intends to 
continue doing so. OSHA intends 
therefore to exclude only consideration 
of those routes and considerations of 
administration that give rise to what is 
known as “solid state carcinogenesis”, 
namely the development of sarcomas 
from the fibrous tissue capsule formed 
around large and smooth-surfaced 
implants of a substance, especially 
when altering the physical properties of 
the implant’s surface (e.g. comminution 
into small fragments or powder, 
perforation or roughening) abolishes the 
ability of the implant to induce 
sarcomas. 

Several witnesses referred to this 
phenomenon of “solid state 
carcinogenesis”, in which the 
implantation of relatively large masses 
of solid materials into the tissues of 
experimental animals leads to the 
induction of local tumors, depending on 
the physical characteristics of the 
implanted material (Saffiotti. S. 14-15; 
Roe, S. 68-69). OSHA believes that there 
is sufficient and substantial evidence in 
the record to justify discounting such 
results as clear indicators of 
carcinogenicity, and will not use such 
evidence in the classification of 
potential occupational carcinogens 
pursuant to this policy. For other cases 
in which there is a possible physical as 
well as chemical role in the mechanism 
of action of tested substances, e.g., for 
the biological effect of inhaled fine 
particles of poorly soluble substances, 
OSHA intends to examine the evidence 
carefully in the case-by-case 
rulemakings taken pursuant to this 
policy in the future. 

C. OSHA \s Conclusions 

On the basis of an extensive review of 
the substantial evidence in the Record. 
OSHA concludes that its proposed 
position on this issue should be modified 
slightly. First, experiments involving any 
route of exposure in which tumors are 
induced or enhanced at sites distant 
from the site of administration should be 
regarded as providing relevant evidence 
of carcinogenicity. Second, experiments 
in which the substance under test 
induces only tumors at the site of 
injection or implantation as a result of 
its biological reactivity, the substance 
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should be regarded as providing at least 
suggestive or concordant evidence. 
Finally, however, if there is reason to 
believe that the tumors occur as a result 
of "solid state" carcinogenesis, OSHA 
will, at this time, regard the results as 
inappropriate to extrapolate to the 
human condition. 

As detailed in the foregoing, OSHA 
will consider evidence for the induction 
of tumors in experimental animals to be 
directly relevant to the inference of 
potential carcinogenic risks to exposed 
workers in two sets of circumstances: 

(a) If the animals were exposed via 
the oral, inhalation, or dermal routes, 
irrespective of the site where the tumors 
were induced; 

(b) If the animals were exposed via 
other routes and tumors were induced at 
distant sites. 

If animals are exposed via other 
routes and tumors are induced only at 
the site of administration (e.g. injection 
site sarcomas), OSHA will ordinarily 
consider such evidence only as 
“suggestive" evidence of 
carcinogenicity, or as concordant 
evidence which may support otherwise 
unconfirmed positive evidence in 
mammalian bioassays. OSHA however, 
will not consider such evidence even as 
concordant in cases exemplified by 
“solid state carcinogenesis." where 
evidence is provided that suggests that 
the induction of local tumors is related 
to the physical configuration or 
formulation of the material (e.g. the 
crystalline form or dimensions of a solid 
material, or the matrix of an 
impregnated implant). To be discounted 
by OSHA, such experimental results 
should be accompanied by evidence 
which indicates that the effect is 
produced only when the substance is 
administered in specific physical 
configurations or formulations. That is, 
at the least, negative results of 
adequately conducted experiments in 
which the same substance is 
administered in other configurations or 
formulations should be presented, and 
should be sufficiently well documented 
to support the argument for exclusion of 
the positive results. 

Thus, OSHA’s Cancer Policy provides 
(§ 1990.143(f)): 

(f) Routes of exposure. 

(1) Positive results in studies in which 
mammals are exposed via the oral, 
respiratory or dermal routes will be used for 
the qualitative identification of potential 
occupational carcinogens, whether tumors 
are induced at the site of application or 
distant sites. 

(2) Positive results in studies in which 
mammals are exposed via any route of 
exposure and in which tumors are induced at 
sites distant from the site of administration 


will be used for the qualitative identification 
of potential occupational carcinogens. 

(3)(i) Positive results in mammalian studies 
in which tumors are induced only at the site 
of administration, in which a substance or 
mixture of substances is administered by 
routes other than oral, respiratory or dermal, 
will be used as “concordant” evidence that a 
substance is a potential occupational 
carcinogen. 

(ii) Arguments that such studies should not 
be relied upon will be considered only if 
evidence which meets the criteria set forth in 
§ 1990.144(b) is provided. 

And § 1990.144(b) states: 

(2) Tumors induced at site of 
administration. Arguments that tumors at the 
site of administration should not be 
considered will be considered only if: 

(i) The route of administration is not oral, 
respiratory or dermal; and 

(ii) Evidence is provided which establishes 
that induction of local tumors is related to the 
physical configuration or formulation of the 
material administered (e.g., crystalline form 
or dimensions of a solid material, or matrix of 
an impregnated implant) and that tumors are 
not induced when the same material is 
administered in a different configuration or 
formula. 

9. How Much Confirmation of Positive 
Results Is Necessary? 

a. OSHA s Proposal 

In the preamble to the proposed 
regulation, OSHA proposed, in general, 
not to identify or regulate a substance as 
a Category I Toxic Substance on the 
basis of a single positive result in an 
animal bioassay that was not 
"replicated. OSHA instead proposed to 
require confirmation of such a result, 
either by a second positive result in an 
animal test, or by positive results in 
short-term tests. OSHA discussed this 
issue in the Preamble as follows: 

“For the reasons stated above, positive 
results in tests with experimental animals, if 
obtained under sound experimental 
conditions and with proper statistical 
confirmation, should in general, supersede 
negative results, including those in humans, 
as pointed out. In particular, positive findings 
of carcinogenicity in one animal species 
should generally outweigh negative reports in 
another, in relation to human application 
(UICC, 1969. p. 18; NCI, 1970, p. 2; NCAB 
Report, p. 9). 

“Nevertheless. OSHA recognizes that ‘false 
positive’ results may arise occasionally, both 
through statistical accidents and honest 
errors in the conduct of single experiments. 
Accordingly. OSHA recognizes that much 
greater weight should be attached to positive 
results that have been replicated in another 
study than in a single unconfirmed result. As 
the National Cancer Advisory Board 
expressed the situation: 

" ‘Such increases [in neoplasms in 
experimental animals) may be regarded with 
greater confidence if positive results are 
observed in more than one group of animals 
or in different laboratories. The 


demonstration that the occurrence of 
neoplasms follows a dose-dependent 
relationship provides additional evidence of 
a positive result.’ (NCAB Report, p. 5). 

“While recognizing the importance of a 
single positive result as a warning flag, the 
Agency believes that it would not serve the 
interest of responsible public rulemaking to 
impose major, cost intensive regulatory 
requirements on the basis of unconfirmed, 
and possibly unreproducable [sic], results. 
Following the guidance of the NCAB 
Subcommittee, which emphasized in the 
above-quoted passage and elsewhere that 
varying degrees of confidence can be 
attached to positive results, OSHA proposes 
to establish a three-tier system of 
classification for those toxic substances that 
are found in the American workplace. In 
general, as is more fully discussed below, 
Category I toxic substances are those whose 
carcinogenicity, as defined, has been 
determined in humans or in two or more 
mammalian species of test animals or in one 
species if the results of that study have been 
replicated. Category II toxic substances are 
those whose carcinogenicity has been 
reported but the evidence for some reason is 
only suggestive, as defined, or positive in one 
species, but not yet replicated.” (42 FR 54164- 
54165) 

OSHA specifically directed the 
public’s attention to this aspect of the 
proposal and asked for specific 
comments concerning it. 

b. The Public's Response and OSHA’s 
Evaluation 

A number of comments was received 
on this aspect of the proposed 
regulations. Some witnesses and 
participants thought that positive results 
in at least two or more species should be 
required before regulating a substance 
at all; on the other hand, other 
participants thought that a single well- 
conducted test would suffice to 
categorize a substance as a full-blown 
carcinogen. A number of participants 
urged OSHA to make more explicit the 
concept of "replication". Other 
participants discussed the validity of 
using results in short-term tests as 
confirmation of evidence of 
carcinogenicity in animal bioassays. 

The following is a sampling of some of 
those comments: 

“Generally it is AIHC’s position that in a 
regulation of this kind where interspecies 
exptrapolation is made, it is sound to have as 
basic criteria for OSHA Category I and AIHC 
Category II the requirement that the 
substance be shown to be carcinogenic in 
two mammalian species. The basic 
uncertainties in animal data discussed in the 
preceding sections of this brief point to the 
conclusion that it would be unwise as a 
general matter to rely on a single test in a 
single species for a generic classification 
scheme.” 

“We have addressed in the previous 
section the reasons why we believe it is 
important for OSHA, except in rare cases, to 








5116 


Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 


require positive results in two species before 
classifying a substance in Category 1. It is 
unsatisfactory to attempt to argue away the 
need for a two-species test by confirming 
'replication' of a positive test in a single 
species. Should OSHA , despite the 
soundness of the view to the contrary, decide 
to rely on a single species. OSHA should 
require at minimum the confirmation of 
‘replication*. (NIOSH S. 5) 
***** 

"As NIOSH points out, "simple replication 
using the exact same study design may not be 
particularly definitive." (NIOSH S. 5-6; see 
also Dr. Crampton S. 8.) It is imperative that 
if OSHA decides, incorrectly AIHC believes, 
to rely on replication of a test as 
confirmatory evidence, OSHA should clarify 
the ambiguous term "replication". The 
protocol or study design should be clearly 
defined. AIHC urges that OSHA adopt the 
NIOSH recommendations and require 
replication in a separate laboratory with 
separate controls. AIHC also recommends 
that a different strain and additional dose 
levels be required. If the route of 
administration is not the same as the route of 
explosure of humans, the replication should 
use the same route of exposure as humans." 
(AIHC Post-hearing Brief, pp. 159-160,166- 
167) 

Dr. Francis J. C. Roe (AIHC) discussed 
the concept of replication: 

"Confirmation by replication is obviously 
not without value, and in circumstances 
where there is room to doubt the 
interpretation of a study because of defects in 
design or execution confirmatory studies are 
essential. However, the same experiment 
done twice with the same result doesn't 
resolve many of the kinds of probiem|s) in 
interpretation discussed above. If a test 
substance non-specifically enhanced the 
incidence of virus-induced tumours in one 
experiment it is likely to do it again in a 
second similar experiment. The second 
experiment confirms that an effect is 
produced by the test substance but it does 
not prove or confirm that the test substance 
is a carcinogen. " (Roe, S. 91-92, emphasis in 
original). 

Dr. Johannes Clemmesen (Danish 
Cancer Registry) made a similar point: 

"Replication within the same strain of mice 
is not equivalent with replication within a 
non-inbred species, not to speak of different 
species. It is not therefore a sound criterion 
for classification." (Clemmesen. S. 12) 

Dr. Arthur Furst (Univ. of San 
Francisco) argued the need for 
confirmation in two species: 

"There is a definite need to obtain positive 
results in more than one mammalian species 
before a determination of carcinogenicity can 
be made. OSHA proposes to accept as 
confirmation: (1) positive evidence in 
humans. (2) evidence in two or more 
mammalian species of test animals. (3) 
evidence in one species ‘if the results of that 
study have been replicated,' or (4) 'the 
combination of positive result for 
carcinogenicity in a single bioassay in a 


mammalian test species.' Relative to (3) it is 
important to clarify on what basis replicate 
experiments will be an acceptable criterion 
of activity. Does this mean two experiments 
done in the same laboratory or done in two 
different laboratories? Must the animals 
come from the same supplier? Are the 
chemicals to be used from the same source? It 
seems to me that if chemical X is declared 
carcinogenic in specific YYY strain of rat by 
the OOO route, this information should be 
obtainable from different laboratories using 
YYY strain if rat when administering X by 
OOO route without requiring that only one 
source of the agent can be used. 

"It would seem that replication by the 
same experimenters in the same laboratory 
using the same strain and the same 
experimental design would not be 
appropriate, for this would not detect any 
problems in the particular experimental 
design used or similar problems inherent in 
the procedures. Thus, it would seem that 
replication in a single species would require, 
at a minimum, that the experiments be 
carried out in a different laboratory or by a 
different group of experimenters, preferably 
on the basis of an independent design. Yet, I 
cannot feel comfortable with (3) alone and in 
my publications I will not call a metal, for 
example, carcinogenic without evidence in 
two or more mammalian species of test 
animals." (Furst, S. 18-19) 

« 

NACA suggested not only that 
positive results would be more 
persuasive in two species, but that the 
results should be replicated in each. 

Such a proposal would require four 
positive results before a chemical could 
be deemed carcinogenic: 

"Not only may false positive effects, 
derived from statistical rather than biological 
considerations, be obtained in a first test 
species, but the same false positive effects 
could be observed in single test in a second 
species. For example, a putative carcinogen 
might be observed to have a higher incidence 
of bronchial neoplasms in male rats and 
endometrial adenocarcinoma in female mice. 
More persuasive evidence of carcinogenicity 
would be provided if the same target organ 
were observed in both species. In any case, 
the results in the second species like those in 
the first, should be replicated to exclude 
statistical artifact." (NACA. S. 47) 

NIOSH expressed agreement with the 
need for some sort of confirmation of 
results in independent testing: 

"A criterion for assigning chemicals to an 
OSHA Category I Toxic Substance is the 
necessity for replicated results. Replication 
may be achieved by obtaining a similar 
significant increase in tumor incidence in the 
same species where the experiments were 
performed with at least an independent set of 
control animals. Although we agree with the 
need for "replicating" animal experiments in 
order to include the substance in Category I 
(an exception might be made when highly 
significant results are obtained in an 
adequately conducted and biologically- 
appropriate test), we believe that simple 
replication using the exact study design may 


not be particularly definitive. We would hop: 
that where researcher have the option, such 
confirming experiments would be performed 
in a different laboratory, perhaps using a 
different sex or strain of test animal, 
additional dose levels or a different route of 
administration so as to provide for a more 
comprehensive and accurate assessment of 
the substance." (NIOSH, S. 5-6) 

In contrast to these comments, a 
number of witnesses expressed the 
opinion that confirmation and 
replication were unnecessary, and that a 
single well-conducted test would suffice 
to support a conclusion that a substance 
is carcinogenic. Dr. Bo Holmberg 
(Swedish NBOSH) presented this point 
of view: 

"Concerning the classifiction of chemicals. 
OSHA takes die standpoint that a positive 
result in one single animal experiment should 
have less value than positive results obtained 
in two separate experiments or positive 
results obtained in two species. This 
standpoint may seem reasonable with respect 
to the possibility that false positive results in 
a cancer test may arise occasionally. It is 
however not very probable that a false 
positive result will be obtained (Page, 1977, 
Fears et al 1977); even in a single animal 
test, should it be well performed. If a false 
positive result appears it does so only in 
remote cases and when high incidences of 
spontaneous tumors appear in the control 
series. 

"The time required (at least 2-4 years) to 
obtain a second positive result may be 
sufficient to induce a number of additional 
cancers in occupationally exposed workmen 
According to my opinion, one single well- 
done animal experiment in one species 
should weigh as much, in terms of regulatory 
measures, as two separate experiments or 
positive results from two species. Additional 
toxicological information, such as data on 
mutagenicity, biotransformation products, 
distribution of the compounds with known 
chemical and structure-activity relationships 
with other carcinogenic activity, of course 
adds to the weight of one single positive 
cancer test. I personally do not consider a 
few false positive results as being an 
important problem. I am generally more 
concerned with the false negatives, especially 
considering the inherent insensitivity of the 
conventional animal test systems. Positive 
results from one good conventional cancer 
test should thus be sufficient to initiate the 
most stringent regulatory measures. A 
positive result in one animal experiment 
should furthermore outweigh not only 
negative experimental data but should also 
outweigh negative epidemiological findings, 
for the reasons stated above." (Holmberg. S. 
22-23) 

The Environmental Defense Fund 
(EDF) argued that the requirement for 
replication should be replaced by a 
requirement for reproducibility: 

"EDF notes that the preamble to the cancer 
policy states that a single, "exceptionally" 
well conducted test in one animal species 
may be considered sufficient for establishing 
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a presumption that a substance be classified 
in Category I. However, because, as a matter 
of public policy, the elimination of the risk 
faced by workers exposed to carcinogenic 
chemicals necessitates OSHA action without 
needless delay, EDF maintains that the 
present Section 1990.110(a)(4) be deleted and 
the following inserted in its place: "a single 
mammalian species if the results are 
reproducible." Reproducible results are 
defined as results obtained from an 
experiment that has been conducted and 
reported on in such a manner as to enable 
duplication of the experiment. EDF shares the 
concern expressed by the Subcommittee on 
Environmental Carcinogenesis of the 
President’s Cancer Advisory Committee that 
h decision on the carcinogenicity of a 
compound not necessitate the actual 
replication of an experiment where the 
results of a single experiment clearly indicate 
6 compound is carcinogenic. 

“Because OSHA has no authority to require 
industry or other government agencies to test 
a substance, failure to enact the change 
uggested might result in years of continued 
worker exposure to a toxic chemical. For 
example, judging from past experience, the 
time between the acceptance of a 
recommendation to the National Cancer 
Institute (NCI) that a chemical be tested and 
completion of the tests is on the order of 5 
years." (EDF. S. 2-3) 

Dr. Lorenzo Tomatis (IARC) argued as 
follows: 

“A single long-term experiment in a single 
species can be relevant if the experimental 
procedures were adequate and the results 
unambiguously indicated the induction of 
malignant tumors. Whilst confirmation of 
such a study can be advised, to wait for the 
confirmatory results of scientifically sound 
data might entail a delay in preventive 
measures. In addition, it is not clear which 
test(s), other than another long-term test, 
would be considered to add significantly to 
results obtained in a single long-term study 
carried out in a single species. This is of 
particular importance, since it is proposed 
that a chemical can be assigned to Category I 
if a positive result obtained in a single study 
in a single species is confirmed by a positive 
result obtained in a short-term test. The 
decision is apparently left to the Secretary, 
but it certainly entails a difficult evaluation 
of the significance of a variety of tests 
presently used. The so-called short-term 
carcinogenicity and related tests are certainly 
essential as a first screening of 
environmental substances, but there is no 
consensus as to which extent they can 
validate, or replace, results obtained in long¬ 
term testing. If it is assumed that a positive 
result in a short-term test can strengthen the 
results obtained in a long-term test, would 
negative results obtained in a short-term test 
weaken the results obtained in a single, long¬ 
term study? This point needs clarification." 
(Tomatis, S. 4) 

EPA also disagreed with OSHA’s 
proposed requirement for replication: 

"EPA's policy does differ with OSHA’s 
proposed regulation on one significant 
scientific issue. EPA is seriously concerned 


with the fact that the proposed regulations 
provide that animal test results generally 
cannot be relied upon as a sufficient basis for 
stringent regulatory action unless replicated 
or supported by short term studies. Although 
the proposal allows use of unreplicated 
animal tests if "exceptionally well 
conducted" we believe that this is too great a 
qualification. EPA policy is that an 
unreplicated test can be an entirely adequate 
basis for concluding that a chemical must be 
regulated as a carcinogenic risk. Such tests 
can often be extremely persuasive evidence 
that a hazard exists. Moreover, the delay 
while waiting for replication of tests may 
often be quite substantial." (EPA, S. 4) 

Dr. David Rail (Director, NIEHS) 
emphasized the role of scientific 
judgment: 

"On the one hand, there are cases where a 
single, well-conducted experiment giving 
clearly positive results should suffice to 
establish a chemical as a carcinogen and to 
justify stringent measures to reduce 
occupational exposure. On the other hand, 
there are cases where two or even three less 
conclusive positive results would still leave 
some doubt. The fact is that scientific 
experiments never give results that are 100% 
positive, nor 100% negative. Science deals in 
probabilities, and carcinogenesis biossays 
give results that may fall anywhere on a 
continuous spectrum of probabilities, 
extending from 2 or 3% at the lowest to nearly 
100% at the highest. Division of this spectrum 
into discrete categories may be necessary for 
regulatory purposes, but it is necessarily 
arbitrary from a scientific point of view. Thus 
the recommendation of a scientist would be 
to make the criteria for categorization 
flexible, and to apply as much scientific 
judgment to each case as is compatible with 
legal and regulatory requirements. 

"On the specific criteria proposed, there is 
no question that two positive tests provide 
greater confidence than one, even in the same 
species. There is no question that positive 
results in short-term tests (such as the Ames 
test, induction of unscheduled DNA repair, or 
malignant cell transformation in vitro) add to 
the confidence that one would have in a 
single positive animal test. This is not to say 
that these short-term tests are equivalent to 
lifetime bioassays in rodents: it merely 
reflects the fact that most carcinogens give 
positive results in short-term tests. Hence, if 
there is any reluctance to accept the result of 
a single animal bioassay, positive results in 
short-term tests would add sufficient 
evidence to overcome this reluctance. 
Certainly, it seems reasonable to use them in 
this way rather than to demand a second 
lifetime test in a rodent, which would be 
lengthy and expensive. In fact, most experts 
in carcinogenesis would be willing to accept 
the results of a single well-conducted test as 
definitive evidence for carcinogenicity (as 
indeed the IARC does in its monographs)." 
(Rail, S. 13-14) 

Dr. Donald Kennedy (Commissioner, 
FDA) also emphasized the importance of 
the quality of tests: 

"Very often it is the case that one good 
experiment with a lot of animals and very 


careful conditions, very carefully controlled 
conditions, is better than two experiments 
with minimal numbers. I often feel, for 
example, that in my own regulatory work, 
that I wish that more effort and more 
resources had been put into single 
experiments than into replications with 
equally inadequate numbers of the same 
experiments." (Kennedy. Tr. 502) 

Other witnesses who expressed the 
opinion that a single well-conducted test 
that gave a clear positive result would 
suffice included Dr. Harold Stewart 
(N1H) (S. 5); Dr. Robert Squire (Johns 
Hopkins Univ.) (S. 25-26); Dr. Richard 
Griesemer (NCI) (S. 10-11); Dr. Benjamin 
Trump (Univ. of Maryland) and Dr. 

Curtis Harris (NCI) (Tr. 2003-2004); Dr. 
Renate Kimbrough (CDC) (Tr. 1786); Dr. 

I. Nathan Dubin (Medical College of 
Pennsylvania) (Dubin, Tr. 1197); Dr. 
Richard Bates (NIEHS; FDA) (Bates, Tr. 
631); Dr. Samuel Epstein (Univ. of 
Illinois) (S. 39); and Dr. Philippe Shubik 
(Eppley Institute, Univ. of Nebraska) (S. 
23). 

Two exhibits were entered into the 
Record which discussed in 
mathematical terms the relative 
confidence that can be placed in 
replicated and unreplicated results. Dr. 
Robert W. Morgan (Univ. of Toronto) 
presented a paper by Morgan and Corey 
(1978) which formulated the probability 
that a substance is a carcinogen after 
considering results from carcinogenicity 
tests, the presumed sensitivity and 
specificity of these tests and an 
assumed a priori probability of 
carcinogenicity for the substance in 
question. The results of this paper are 
not very useful, however, because the o 
priori probability factor is extremely 
arbitrary and does not consider the 
relationship between sensitivity and the 
degree to which the treatment actually 
differs from the control procedure. A 
more sophisticated analysis of the 
problem is that by Fears et al. (1977), 
who showed that the probability of 
obtaining false positive results under the 
conditions of the NCI bioassay is 
reduced to a very low level by requiring 
replication within a single test, 
specifically by requiring a significant 
increase in tumors at the same site in 
the same species at two dose levels. For 
a fuller discussion of this analysis, see 
Section V.D. 5: Statistical Significance. 

c. OSHA’s Conclusions 

On reviewing the evidence in the 
Record, OSHA is impressed by the fact 
that essentially no witness nor 
participant supported OSHA’s original 
proposal, even semantically. A number 
of participants argued that positive 
results in two species should be required 
as a minimum requirement for any 
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inference of carcinogenicity. A number 
of other witnesses objected to the 
proposal that replication of results 
should suffice as confirmation, arguing 
that a result in an inappropriate species 
might be replicable although not 
biologically significant. On the other 
hand, an impressive body of expert 
opinion was presented to indicate that a 
single well-conducted test should 
suffice, and that to require replication or 
confirmation would unreasonably delay 
regulation of hazardous substances. 

For reasons set out in Section V.D. 1 
above, OSHA rejects the argument that 
positive results should be required in 
two species before an inference is 
drawn about human hazard or risk. The 
principal question to be addressed is 
how much confirmation is needed for a 
single positive result in one species. 

The primary consideration which led 
OSHA to make its original proposal was 
that occasional false positives might 
arise in single unreplicated tests.The 
analysis by Fears et al. (1977) shows 
that the likelihood of false positives 
arising for statistical reasons can be 
reduced to an extremely low level if the 
statistical decision rules are chosen 
appropriately, with consideration of the 
spontaneous incidence of tumors at the 
site in question. This analysis, which 
was quoted extensively in Sections 
V.D.2 and V.D.5, shows that statistically 
reliable conclusions can be drawn from 
the results of single experiments 
(although in some cases the appropriate 
decision rules may require positive 
results in two or more groups of animals 
within the experiment). Thus, although 
OSHA will normally require some 
concordant evidence, as defined, before 
classifying a substance as a Category I 
Potential Carcinogen, OSHA is 
persuaded that positive results in single 
tests should be subjected to thorough 
scientific evaluation. As pointed out 
above, a number of distinguished 
scientists testified that a single test 
which gives a clear positive result 
should suffice for the identification of 
carcinogenic activity. This is 
particularly true if the positive result is 
extremely compelling—e.g., the 
induction of many unusual tumors, or 
the early deaths of most treated animals 
due to cancer. As pointed out by Dr. 
Tomatis (S. 4), Dr. Rail (S. 13-14) and 
Dr. Kennedy (Tr. 502), among others, 
such results may be fully valid if "the 
experimental procedures were 
adequate;" or if the test is judged to be 
"well-conducted." For these reasons, 
OSHA is providing in § 1990.112(a) that 
a substance may be classified as a 
Category I Potential Carcinogen on the 


basis of scientifically evaluated positive 
results. 

.... in a single mammalian species 
in an adequately conducted long-term 
bioassay, in appropriate circumstances 
where the Secretary determines the 
requirement for concordance is not 
necessary. 

OSHA’s intention is that this 
provision should only be used in cases 
where the evidence has been carefully 
scrutinized and found to be unusually 
compelling. For reasons stated 
elsewhere in this preamble (Section 
V.D.ll) it is not possible to establish 
specific criteria for the judgment that a 
test is "adequately conducted" and that 
the results are "positive". As in other 
cases, the principal need is for the 
exercise of good scientific judgment in 
the evaluation of data. 

OSHA believes that its position on 
this issue is similar to that 
recommended by the Food Safety 
Council: 

"The outcome of a chronic animal test may 
be regarded as positive if clear evidence of 
neoplastic or non-neoplastic toxic effects is 
obtained, as judged by end-points that may 
be clinical, pathological or biochemical. 
Circumstances in which such positive 
evidence is obtained may include a similar 
result in a different animal species or in a 
separate experiment with the same species, 
recognizing the possibility of one experiment 
yielding erroneous conclusions. In the case of 
a single experiment with one animal species, 
the evidence may also be sufficiently 
compelling to exclude the likelihood of a 
false positive. Examples would include the 
induction of rare tumors or diseases, 
evidence of dose-related response in two or 
more dosage levels, positive results in both 
sexes, or in the case of animal 
carcinogenicity, positive evidence for genetic 
toxicity as described in Chapter 6." (Food 
Safety Council. 1978, p. 107) 

10. Can "Safe" or "No-Effect" Levels Be 
Set For Exposure To Carcinogens? 

a. OSHA s Proposal 

OSHA proposed (42 FR 54167, 54185) 
that substances deemed to meet the 
definition of Category I Toxic 
Substances, by the previously 
mentioned criteria, would be regulated 
to the lowest feasible level of employee 
exposure, as determined by the 
Secretary of Labor. 

This position was proposed because 
of the scientific evidence discussed in 
the preamble to the proposed set of 
regulations that "safe", "no-effect", or 
"threshold" levels of exposure could not 
be objectively established for 
carcinogens for any individual and 
certainly, not with respect to any given 
human population. And, in the event 
that such levels do characterize any or 
all carcinogens for all persons, OSHA 


did not believe it possible to determine 
these levels exactly nor practicable to 
estimate them precisely. For the 
purposes of regulation, therefore, OSHA 
proposed that it was necessary for 
regulatory purposes to assume that 
"threshold", "safe" or "no-effect" levels 
could not be established. For this reason 
OSHA proposed to establish its future 
standards for exposures to individual 
carcinogenic substances at the lowest 
feasible levels for all substances 
identified as Category I Toxic 
Substances. 

b. The Public’s Response and OSHA s 
Evaluation 

A number of scientific witnesses 
expressed general support for OSHA’s 
position. Dr. Richard Bates (NIEHS; 
FDA) commented; 

"One of these assumptions is that there is 
no threshold below which exposure to a 
carcinogenic chemical entails no risk. That is 
to say. although decreasing the exposure will 
decrease the risk of cancer induction, there is 
no level below which the risk becomes 
absolutely zero until zero exposure is 
reached. Debate over this question is partly a 
matter of semantics or definition of terms. 
Some scientists approach this issue as a 
mathematical problem by which the 
likelihood of induction of cancer becomes 
very, very small as exposure becomes very, 
very small, but the possibility still remains. 
Others will conclude that when the risk gets 
small enough it is the practical equivalent of 
zero. Thus, the first group might argue that a 
risk of one in one billion of inducing cancer is 
a finite (though perhaps tolerable) risk and 
not a threshold while the other group may 
argue that for practical purposes this is so 
low as to be the practical equivalent of a 
threshold. More scientific arguments for 
threshold may point out the possibility that 
chemicals are metabolized differently at high 
exposure levels than at low levels, that 
protective mechanisms may be more effective 
at low exposure levels than at high ones, and 
that repair mechanisms may be more 
effective at low exposure levels than at high 
levels. In principle, these arguments can only 
be used as arguments in favor of a threshold 
if it can be shown that the carcinogenic 
metabolite present at high exposure levels is 
totally absent at low exposure levels (rather 
than simply present as a lower proportion of 
total metabolites), or that defense and repair 
mechanisms are totally effective (rather than 
proportionately more effective) at low 
exposure levels in contrast to high levels. In 
the absence of this information as a general 
principle or for any specific chemical under 
question, these arguments may suggest that 
the risk from low levels of exposure may be 
somewhat less than otherwise might be 
projected from high exposure experiments, 
but they fail to provide convincing arguments 
for the general concept of threshold." (Bates. 
S. 13-15, references omitted) 

Dr. Donald Kennedy (Commissioner, 
FDA) commented: 
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"A second scientific issue that I think 
requires comment is that relating to the 
matter of "safe" levels of human exposure to 
arcinogens. As a scientist I must hold to the 
view that it may some day be possible, once 
the mechanisms by which carcinogens exert 
their effects are well understood, to establish 
.rocedures for estimating levels of 
carcinogen exposure that represent no risk to 
humans. For the present the best available 
information on this subject leads me to the 
conclusion that scientists do not have the 
knowledge to permit such estimations. We 
must for the present hold to the view that 
some health risk exists at any level of 
carcinogen exposure." (Kennedy, S. 10-11) 

Dr. Marvin Schneiderman (NCI) cited 
several NAS committees whose 
conclusions concurred with the OSHA 
proposal: 

"Anticipating a later remark by Sidney 
Weinhouse in the Cold Springs Habor 
Symposium on the Origins of Human Cancer 
(Book C. p. 1300), Cold Springs Harbor 
Laboratory, 1977, and the conclusions of the 
anonymous authors of the "Drinking Water 
and Health" and "Contemporary Pest Control 
Practices and Prospects: 

"Another problem, and one which 
unfortunately is not amenable to scientific 
solution, is the existence of a threshold. Is 
there a lower limit of exposure below which 
normal repair and recuperative processes 
will prevent cancer? This is perhaps one of 
the most pernicious questions that confront 
the regulatory agencies. It is the refuge of the 
apologist for industry and has support from 
traditional toxicology. However, there is as 
vet no evidence whatsoever that thresholds 
H.xist for the irreversible process of 
carcinogenesis. If they do exist, they would 
be at a nondeterminable low level, and they 
would probably differ for each substance and 
for each test species. It is important to 
recognize also that carcinogenic risks to man 
have to be weighed against a substantial 
background of an already existing 
environmental as well as probable 
endogenous cancer burden, which more than 
likely has already exceeded any threshold 
which might exist. (Crump et al. 1976). For 
these reasons, prudence requires the 
assumption that thresholds for carcinogens 
do not exist. Unless some new, compelling 
information appears, the concept of threshold 
serves no useful purpose in regulatory 
decisions. The authors assumed that no 
threshold could be demonstrated for 
carcinogens". (Schneiderman. S. 26-27) 

Dr. Matthew Meselson (Harvard 
Univ.) presented this issue in his oral 
testimony: 

"It is conceivable, but my belief is that it 
should be assumed in general that there is no 
such thing as a threshold. I have three 
reasons for this. And by the way, none of 
these three reasons is the reason which is a 
further reason you could use, but I do not, 
used by my colleague. Dick Wilson, who says 
it is the most conservative, generally 
reasonable hypothesis. I do not take that—I 
do not use conservatism as my choice. 

But the first is that I know of no 
publication in the entire literature on dose 


response of primary carcinogens that 
provides evidence for the existence of a 
threshold. I have asked toxicologists to send 
me publications with such evidence, and I 
have not received a single one. I have gone 
through the— as mentioned in the National 
Academy report that is part of my 
testimony—the dose response study by the 
Franklin Institute done under contract with 
the National Cancer Institute, in seeing there 
not a single case, and they have tried to 
review the entire world literature on dose 
response, 150-some odd dose response curves 
are reviewed in that study. I have not seen a 
single case in which the data depart 
significantly from either the probit or single 
particle hypothesis in a way demanding a 
threshold. 

"More than that, one has to remember a 
very simple but for some reason until the last 
few years overlooked point, and I think a 
very powerful point, and that is as animals 
we humans are way past the threshold. We 
are like an experiment with mice or rats in 
which 25 percent of them are coming down 
with tumors. We are not a cancer-free 
population. We have an enormous incidence 
of cancer in our population. So that unless 
one is talking about a chemical which is 
being activated by an absolutely unique 
pathway unique to that chemical, an 
activating enzyme that does not work on 
anything else, or does something unique to 
the entity that no other chemical does, 
activates a mutagenic repair pathway that no 
other chemical does, unless that is the case, 
we are just talking about adding a little bit 
more when we talk about low dose, to what 
is already a lot, and demonstrably past the 
threshold, because we are already past any 
thresholds as a population. 

"So to take the burden on one’s self of 
saying that I believe this chemical is unique 
in the world, is operating by a mechanism 
that is not already going on in our bodies, is 
an incredibly arrogant statement. There 
would be no basis in scientific fact for such 
an a priori statement. So it would be different 
if nobody ever got cancer, and some 
scientists came along and said, we have just 
discovered that there could be a disease if 
you let this certain thing in the environment. 
We are going to call it cancer. Then 
somebody could say. but how do you know 
there is not a threshold for this hypothetical 
disease that at present nobody is getting, 
because if nobody is getting it, clearly we 
could be below the threshold. That might be 
why nobody is getting it. But if 25 percent of 
us are getting it. you have to make some, in 
my opinion, very far out assumptions before 
you can conclude that a chemical under—a 
particular chemical under scrutiny is going to 
operate in such a way as to not already be 
past that hypothetical threshold. 

"And then finally, the most plausible 
biological models for the—and here we are in 
an area of more theory, but to me the most 
plausible biological models for 
carcinogenesis, do not involve mechanisms 
that would admit of a threshold. 

"So I see no basis at all for any policy 
assumption of a threshold. You cannot say 
where it is, even if it were there. The strong 
theoretical argument is to believe that if there 
were one we are out past it anyway. And 


there are even strong arguments. I believe, for 
saying there is not one in most cases. 

"Now, does this mean that you could not 
someday come up with some chemical or 
some imagined pathway that would have 
threshold-like characteristics? No. But it does 
mean that for your average chemical that you 
have to think about, a new chemical, or a 
chemical that has been in use, it seems to me 
that the overwhelming burden of all the 
arguments is that you must assume that there 
is no threshold." (Meselson, Tr. 1544-1547) 

Dr. Samuel Epstein (Univ. of Illinois) 
presented extensive evidence in support 
of OSHA’s position (S. 28-33) citing the 
IUAC in 1954 and 1956, HEW Secretary 
Flemming in 1960, and the "expert" Ad 
Hoc Committee of the Surgeon General 
in 1970. He asserted in cross- 
examination: 

"I assert that there is no method of setting 
safe levels for chemical carcinogens." 
(Epstein, Tr. 1393) 

Dr. David P. Rail (Director, NIEHS) 
opened his oral testimony with a 
comment which put matters in 
perspective: 

. . [Ajlthough theoretically no-effect 
thresholds may exist for carcinogens, the 
threshold concept is presently inapplicable to 
the human population in the United States. 
Since 16% of our population now dies of 
cancer, I submit that as a population we have 
now exceeded any theoretical population 
threshold." (Rail, Tr. 354) 

Dr. Harold Stewart (NIH) quoted the 
minutes of the Ad Hoc Committee on 
Testing for Environmental Chemical 
Carcinogens of which he was chairman: 

"In the case of the human population, with 
the completely unknown variations in 
sensitivity to any chemical carcinogen, and 
with the impossibility of knowledge of other 
variables that may affect responsiveness to 
these agents, attempts to establish threshold 
levels for carcinogenicity are unrealistic." 
(Stewart, S.3) 

Dr. William Nicholson (Mt. Sinai 
School of Medicine) commented: 

"Despite considerable research on the 
effects of carcinogenic substances and their 
dose-response relationships, no data exi$t 
that would define a threshold for any 
carcinogen. The task confronting one who 
would define a level below which no 
carcinogenic risk exists for human 
populations is virtually an impossible one." 
(Nicholson. S.l) 

Mr. Richard Peto (Oxford Univ.) 
introduced a paper into the Record 
which: 

"... argues that what should in general be 
expected from chronic low exposure levels is 
that, because of the (frequently ignored) 
effects of the general background of 
carcinogens, no safe threshold doses will 
exist." (Peto, S.l) 

Other witnesses who supported 
OSHA’s position on this issue include: 
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EPA, S.3; Dr. William Lijinsky (NCI— 
FCRC), S.31; Dr. Robert Squire (Johns 
Hopkins University) S.22; Dr. Benjamin 
Van Duuren (NYU), S.9; Dr. Bo 
Holmberg (Swedish NBOSH), S.14; Dr. 
David Hoel (NIEHS), S.l; Dr. Lawrence 
Fishbein (NCTR), Tr. 1873-1874; Dr. 
David Wegman (Harvard Univ.), Tr. 
1674; and Dr. Arthur Upton (Director, 
NCI), S. 6-8. 

In addition to the reports cited in the 
proposal, several other reports of expert 
committees were introduced into the 
Record which provided additional 
general support for OSHA’s proposed 
position. For example, the National 
Academy of Sciences Report on Pest 
Control (1975a) described the issue as 
follows: 

‘Threshold hypothesis. This hypothesis 
assumes that there is a dose below which 
cancer induction cannot occur. An 
examination of published dose-response data 
for chemical carcinogenesis in laboratory 
animals provides no clear indication of a 
threshold for any carcinogen (Craig and 
Miller 1974). In a review of 151 dose-response 
curves, none was found to be clearly 
inconsistent in a manner suggesting a 
threshold with both the single-event and the 
probit hypotheses discussed below. Neither is 
there any adequate theory of chemical 
carcinogenesis that would require the general 
existence of thresholds. Thus, even if a 
threshold is postulated, there is presently no 
empirical or theoretical basis for determining 
the dose at which it may occur. Unless and 
until this can be done, the threshold concept 
does not provide a practical basis for risk 
estimation.” (NAS, 1975a, p. 83. Exhibit H to 
Rail Statement) 

Another Committee of the National 
Academy of Sciences, charged with 
evaluating the potential carcinogenicity 
of the pesticides heptachlor and 
chlordane, reported as follows on the 
issue of thresholds and “virtually safe 
level of exposure”: 

“Question IV: If chlordane or heptachlor or 
their metabolites pose a carcinogenic risk to 
man, is it possible to determine a level of 
exposure to chlordane or heptachlor or their 
metabolites which does not pose a risk of 
cancer to man or which constitutes a virtually 
safe level of exposure? 

“Answer: Neither statistical nor 
biochemical procedures permit determination 
of a threshold dose for any carcinogen. 
Furthermore, since the committee believes 
that there are not sufficient data to permit a 
reliable estimate of the magnitude of risk to 
humans from these pesticides, it is unwilling 
to propose a virtually safe level of exposure. 

“Discussion: 

The first part of Question IV asks, in effect, 
if thresholds exist for agents that pose 
carcinogenic risks to humans. This question 
has been considered in depth by the many 
experts and expert committees referred to in 
the discussion on Question II. Their 
conclusions indicate that it is not known if 
true thresholds exist in the carcinogenic 


responses of humans and laboratory animals 
to chemical carcinogens. Even if they do 
exist, there are no data for humans that 
would permit the estimation of threshold 
concentrations of chlordane. heptachlor. or 
their metabolites. Nor is it possible to 
calculate such threshold concentrations for 
humans from the carcinogenicity data 
obtained from tests with laboratory animals 
because of the uncertainties inherent in the 
extrapolation of such data from one species 
to another. 

With regard to the second part of Question 
IV, it is impossible to guarantee 
noncarcinogenicity of a compound in animals 
or humans. Furthermore, the determination of 
a "virtually” safe dose requires knowledge of 
the dose-response relationship in humans 
and the specification of an acceptable risk. 
The committee is of the opinion that 
knowledge of the carcinogenicity and 
metabolism of these compounds is 
inadequate for the prediction of dose- 
response relationships in humans and that 
the determination of acceptable risk would 
be a societal judgement and not one based on 
scientific facts. "(NAS, 1977b, pp. 31-32; 
Appendix lOd to Epstein Statement). 
(Footnote omitted) 

A third Committee of the National 
Academy of Sciences, reporting in 1977 
to EPA on Drinking Water and Health, 
provided an extensive discussion of 
thresholds in the context of risk 
assessment for carcinogens in drinking 
water. This Committee formulated four 
principles “that underlie efforts to 
assess the irreversible effects of long- 
continued exposure to carcinogenic 
substances at low dose rates.” Principle 
2 reads as follows: 

"Methods do not now exist to establish a 
threshold for long-term effects of toxic 
agents" (NAS 1977a, p. 54; Appendix I to Rail 
Statement). 

In support of this principle, the 
Committee provided an extensive 
discussion of the scientific evidence for 
low-dose effects of carcinogens. This 
discussion read in part as follows: 

"Whether or not a particular effect follows 
a dose-response relationship'that has a 
threshold depends entirely on the mechanism 
of the effect. Many effects have thresholds. 
For example, the gastrointestinal-radiation 
syndrome, acute drug toxicity, and radiation 
or drug control of some tumors all have dose- 
response curves that show thresholds. The 
curves are sigmoid, and below a particular 
dose there is zero probability of producing 
the effect, because it requires many 
independent occurrences and will not occur 
until the number of such events exceeds some 
critical value. The gastrointestinal-radiation 
(or drug) syndrome is a case in point. An 
animal will not die until the number of 
intestinal crypt cells that have been killed 
exceeds some value that is critical to the 
integrity of the organ. Any radiation or drug 
dose that kills fewer cells than this critical 
number can be considered to be "safe" (at 
least for this one syndrome). 


"We are used to thinking in terms of 
thresholds and sigmoid dose-response curves. 
For example, if it costs $4,000 to buy an 
automobile, we do not imagine that we will 
have a 50% chance of buying the same 
vehicle for $2,000. If 100 aspirin tablets 
constitute a lethal dose, we do not calculate 
that we will have a 1% chance of dying if we 
swallow a single tablet. Because we know 
the mechanisms underlying these events, wc 
expect thresholds to the dose-response 
curves, and indeed they are evident. 

"However, other effects may well not have 
threshold dose-effect relationships. If an 
effect can be caused by a single hit, a single 
molecule, or a single unit of exposure, then 
the effect in question cannot have a threshold 
in the dose response relationship, no matter 
how unlikely it is that the single hit or event 
will produce the effect. Mutations in 
prokaryotic and eukaryotic cells can be 
caused by a single cluster of ion pairs 
produced by a beam of ionizing radiation. We 
would expect that mutations can be caused 
by a single molecule or perhaps group of 
molecules in proximity to the DNA. The 
necessary conclusion from this result is that 
the dose-response relationship for radiation 
and chemical mutagenesis cannot have a 
threshold and must be linear, at least at low 
doses. 

"It is one step further to correlate 
mutagenesis with carcinogenesis. 
Nevertheless, the evidence is strong that 
there is a close relationship between the two 
(McCann et al., 1975; McCann and Ames. 
1976; Ames. 1976; DHEW, 1977). 

"We therefore conclude that, if there is 
evidence that a particular carcinogen acts by 
directly causing a mutation in the DNA. it is 
likely that the dose-response curve for 
carcinogenesis will not show a threshold and 
will be linear with dose at low doses. 

Consideration of the Dose-Response 
Relationship 

"In considering the possibility of thresholds 
for carcinogenesis, it is important to 
understand that there is no agent, chemical or 
physical, that induces a form of cancer in 
man that does not occur in the absence of 
that agent. In other words, when there is 
exposure to a material, we are not starting at 
an origin of zero cancers. Nor are we starting 
at an origin of zero carcinogenic agents in our 
environment. Thus, it is likely that any 
carcinogenic agent added to the environment 
will act by a particular mechanism on a 
particular cell population that is already 
being acted on by the same mechanism to 
induce cancers. This reasoning implies that 
only if it acted by a mechanism entirely 
different from that already operating on the 
tissue could a newly added carcinogen show 
a threshold in its dose-response curve. 

Examination of Experimental Dose-Response 
Curves 

"The most extensive information on 
carcinogenesis both in experimental animals 
and in humans is with ionizing radiation 
(BEIR. 1972). Although there is evidence 
implicating thresholds in some animal tissues 
(Walburg, 1974). thresholds have in general 
not been established for most tissues. If such 
thresholds exist, they occur at sufficiently 
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low doses that it would require massive, 
expensive, and impracticable experiments to 
establish them. In view of the common 
finding —for example of a linear dose- 
response relationship (unaffected by dose- 
rate) —for cancer induction in animals by 
high LET radiation, it is unlikely that such 
thresholds exist. Linearity is not essential to 
the no-threshold argument since nonlinear, 
tlose-response relationships do not 
necessarily imply the existence of thresholds. 

“Recent reviews by Bardensen (1975) and 
Brown (1976) suggest that the dose-response 
urve for mutation induction, the production 
,)f chromosome aberrations, and the 
induction of tumors in mammals is linear 
with low-LET radiation up to about 50-100 
rads. Brown (1976) concluded from the 
available human data that this also applies to 
man. Such findings argue against a threshold 
for ionizing radiation. Because many 
carcinogenic agents act like radiation in 
producing mutations, chromosome 
aberrations, and cell killing, we see this as an 
additional argument against the likelihood of 
thresholds in the dose-response curves of 
these agents. 

Heterogeneity of the Population 

“The human population in the United 
States— the population we are trying to 
protect— is a large, diverse, and genetically 
heterogeneous group exposed to a variety of 
toxic agents. Genetic variability to 
carcinogenesis is well documented (Strong, 
1976 ), and it is also known that individuals 
who are deficient in immunological 
competence (for genetic or environmental 
reasons) are particularly susceptible to some 
forms of cancer (Cottier et al., 1974). It seems, 
therefore, that even if we were to postulate 
an average threshold for a particular cancer 
induced by a particular agent, we would in 
practice need a series of thresholds for 
different individuals. It would be extremely 
difficult to establish a single threshold. 

"We conclude from these arguments that, 
despite all the complexities of chemical 
carcinogenesis, thresholds in the dose- 
response relationships do not appear to exist 
for direct-acting carcinogens. If they do exist, 
they are unlikely to be detected and, hence, 
'mpossible to use. This means that there can 
be no totally "safe” exposure to a particular 
carcinogen, nor can the term "margin of 
safety" have any meaning. Any dose of a 
carcinogen must be considered to btf 
associated with a risk, and even if that risk is 
vanishingly small, it must be estimated." 
***** 

“Even if a normal cell has been 
transformed to some intermediate stage in 
the carcinogenic process, this would not 
necessarily mean that cancer must occur. Cell 
repair or recovery or some other response 
from the immune mechanisms may be 
sufficient to stop or reverse the process 
before the final stage is reached. In addition, 
the death of these transformed cells may 
occur before the process has a chance to 
continue toward the eventual cancer. This is 
one of the major arguments in favor of the 
existence of a threshold. However, if there is 
some probability that these recovery 
mechanisms will not complete their role 
before the occurrence of another event or 


transformation, this type of threshold will not 
exist. 

"Thresholds may be considered from two 
viewpoints—an "actual" threshold, which is 
an exposure below which any carcinogenic 
response attributable to the specific agent is 
impossible, and a "practical" threshold, 
which is an exposure below which an 
attributable carcinogenic response is highly 
unlikely. In discussing carcinogenic 
thresholds. Mantel (1963) has argued that it is 
immaterial whether or not "actual" 
thresholds exist, and that one should 
consider the "practical" thresholds when 
estimating human risk. Mantel and Bryan 
(1961) stated that a risk of cancer of 1 in 10 s 
could be thought of as a "practical" threshold 
and that efforts should be made to estimate 
exposures that would produce no more than 
this risk. Using mathematical models that 
relate the latency period (time between 
initiation of exposure and appearance of 
cancer) to the exposure. Jones (1976) 
suggested that a "practical" threshold could 
be defined as an exposure for which the 
latency period is beyond the normal life span. 

"Experimental or observational evidence of 
the existence of an "actual" threshold is 
usually presented in the form of a dose- 
response graph, in which the percentage of 
animals with tumors or the average number 
of tumors per animal is plotted against the 
dose of the carcinogen. Either the existence 
of doses that do not lead to an increase in 
tumor incidence over controls, or the 
extrapolation of such curves to low doses 
that apparently would result in no tumor 
increase, is cited as an indication of the 
existence of a threshold below which no 
response is possible. This type of reasoning is 
an exercise in self-deception. 

“In the first case, failure to observe 
positive responses does not guarantee that 
the probability of response is actually zero. 
From a statistical viewpoint, zero responders 
out of a population of size N is consistent at 
the 5% significance level with an actual 
response probability between zero and 
approximately 3/N (eg., when N = 100 and 
zero responders are observed, the true 
probability of response may be as high at 
3%). 

"In the second case, when an observed plot 
of dose against tumors is extrapolated 
downward to find a no-effect dose, it is 
assumed that the observed dose-response 
relationship, usually linear, will obtain 
throughout the entire spectrum of doses and 
that one threshold exists for the entire 
population at risk. The assumption of 
linearity throughout the entire dose spectrum 
can easily lead to erroneous conclusions. For 
example, consider the true dose-response 
relationship shown by the dashed curve in 
Figure II—I. 

"The curve is convex, which would be 
consistent with a multievent theory of 
carcinogenesis in which more than one event 
is affected by the carcinogenic agent. This 
type of convex dose-response relationship, 
when sampled in an animal experiment over 
only a part of the dose range, could be 
thought to imply the existence of a threshold 
if simple linear extrapolation is used. If the 
animal experiment is performed at doses 
between A and B, one could conclude that a 


threshold exists at dose d»; if the experiment 
is performed at doses between B and C, the 
conclusion could be that a higher threshold 
exists at dose d». In fact, with convex dose- 
response curves, simple linear extrapolation 
will always imply the existence of a 
threshold, if the experiment is performed over 
any range of doses that appears to produce 
linearity between dose and response. 

"In addition, the assumption of one 
threshold is unrealistic. It is much more likely 
that, if thresholds do exist, not all members of 
the population have the same one. The 
human population is a very diverse, 
genetically, heterogeneous group that is 
exposed in different degrees to a large 
variety of toxic agents. Many different 
disorders may affect the frequency of 
mutational events in specific tissues. 

Disorders characterized by chromosomal 
instability have been found to be predisposed 
to malignancy. Patients with xeroderma 
pigmentosum are highly susceptible to 
ultraviolet-induced skin cancer, and it has 
been found that they have deficient DNA 
repair mechanisms (Robbins et al., 1974). In 
Bloom's syndrome, there is an immune 
deficiency and increased risk of leukemia 
and cancer of the colon (German, 1972). 

These systems may provide a model in which 
the risk of mutation and subsequent 
malignancy after exposure to an 
environmental carcinogen may be genetically 
determined. If malignancy is the result of a 
series of mutational events, there must be 
subpopulations at various degrees of risks or 
with various thresholds for the carcinogenic 
agent. Therefore, the search for thresholds 
should not be a search for one specific no¬ 
effect dose applicable to all members of the 
population at risk; rather, the problem is to 
find many thresholds for each of the 
subgroups within the population." (NAS, 
1977a, pp. 37-44; Appendix I to Rail 
Statement). 

c. Areas of Confusion Presented in the 
Record 

A large number of witnesses 
presented testimony on the subject of 
thresholds or no-effect-levels for 
carcinogens. Many witnesses expressed 
general support for the OSHA position 
or provided additional details on 
specific points; other witnesses either 
objected to the OSHA proposal in 
general terms or proposed specific 
reasons why it should not apply in 
certain individual cases. However, some 
of their testimony appears to have 
reflected confusion over terminology or 
scientific concepts. It is important to 
resolve this confusion before analyzing 
the evidence on the principal points at 
issue. 

First, the distinction between a "no 
observed effect level" or "no effect 
level" (NOEL or NEL) and a "threshold" 
was frequently blurred. For example, Dr. 
Paul Kotin (Johns-Manville) stated in his 
written submission: 

"Chemical carcinogens can be 
administered at dose levels that yield no 
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cancers in laboratory animal models and that 
neither shorten the animals 1 life span nor 
results in demonstrable abnormalities in 
metabolic and physiologic capabilities. This 
is clearly a no effect (threshold) level." 

(Kotin. S. 13) 

and in his oral presentation: 

"I do not know how you define threshold, 
so let us avoid that: but 1 hope you will 
accept no effect level as a euphemism for it 
for our discussion." (Kotin. Tr. 4905) 

Drs. P. J. Gehring and G. E. Blau in 
their article, "Mechanisms of 
Carcinogenesis: Dose Response" stated: 

"Biologically, "threshold" has been 
interpreted to mean that there is a dose 
below which no response will occur. Hence 
when a dose is found that did not produce a 
toxic response in a reasonable number of 
subjects, laboratory animals or humans, it is 
assumed that the dose is subthreshold." 
(Gehring and Blau, 1977. p. 165: Exhibit 9 to 
Hoel Statement). 

Dr. Robert Olson (St. Louis Univ.) 
disposed of the issue by defining 
threshold to be synonymous with no¬ 
effect level: 

"Threshold" is an operational term 
denoting the highest dose at which no 
measurable effect occurs. No-effect levels 
have been repeatedly demonstrated for 
carcinogens in animals and man." (Olson, S. 
10 ) 

For scientific or regulatory purposes. 
threshold would be a dosage level 
below which an effect (cancer) could not 
and never would occur, not merely a 
point below which an effect would be 
infrequent, no matter how very 
infrequent. The National Academy of 
Sciences in their report, "Principles for 
Evaluating Chemicals in the 
Environment" cited by Mr. Sheldon 
Samuels (AFL-CIO) noted: 

"The term "no-effect level" is statistically 
meaningless, and therefore of limited value, 
since it merely means that no effect was 
observed in studies using a group of animals 
of particular size." (Samuels. Tr. 7263) 

Thresholds may hypothetically exist 
at the cellular, individual, or population 
levels. It was often unclear exactly what 
type of threshold was being discussed in 
the written statements and oral 
testimony. Occasionally, arguments 
developed from a biochemical basis 
were generalized to the population level 
without due consideration of all the 
potential complications. 

Dr. Paul Kotin (Johns-Manville) 
observed that there is a "series" of 
thresholds, in his oral responses to the 
following question: 

"Q. "Our understanding of chemical 
carcinogenesis at the molecular level is so 
primitive as to make the question of a 
threshold almost premature. Would you agree 
with that statement? 


"A. It even sounds familiar. I might even 
have written it. 

"Q. Yes. In fact, you did. 

"A. Yes, I know. I have to elaborate very 
briefly here. You see. the question of a 
threshold, there are series of successive 
thresholds, and what I was speaking [of] 
there was the kinetics of the interaction 
between an environmental agent, a molecule 
of beta naphthylamine, whatever it is in a 
chlorinated hydrocarbon or whatever it is in 
a fiber that initiates the change with the 
genetic material. This is what I had in mind; 
that the threshold there we really know 
nothing about." (Kotin, Tr. 4903) 

The determinants of a cellular 
threshold alone would be very 
complicated, as explained by Dr. R. W. 
Hart (Ohio State Univ.) in his written 
testimony: 

"There are four general categories of DNA 
repair in mammalian cells: a) excision or 
prereplication repair, b) strand break repair, 
c) postreplication repair, and d) 
photoreactivation. It is now apparent that the 
first three of these are composed of multiple 
pathways. However, little is known 
concerning the specific enzymology. kinetics, 
or biological consequences resulting from 
alterations in these pathways. Additionally. 
DNA repair is a dynamic process in which: 1) 
various repair mechanisms coexist, 2) the 
state of the cell cycle may favor one repair 
system over another. 3) the state of 
differentiation of a given tissue may play a 
role in the extent and type of DNA repair that 
predominates, and 4) the biological 
manifestations of the type and/or quantity of 
repair or lack thereof may vary as a function 
of the aforementioned factors." (Hart, S. 15- 
16) (Footnotes omitted) 

Dr. Richard Bates (NIEHS; FDA) 
discussed the intricacies of this question 
at some length in his written submission: 

"The science of toxicology will have made 
immense strides when it becomes able to use 
the results of animal experiments to precisely 
predict the toxic risk of a chemical to any 
individual or group of humans. Unfortunately 
we are not there yet. The problem is terribly 
complicated. Absorption, rate of metabolism, 
and excretion of environmental chemicals 
may differ among species. Species may differ 
in the types or relative ratios of metabolites 
formed from any chemical and in the 
sensitivity of various organ systems to the 
toxic effects of these chemicals. Individuals 
within each of these species may show wide 
differences among these parameters 
depending upon their genetics and on 
modifying environmental circumstances. 
Susceptibility in the same individual may 
fluctuate during the phases of various 
biological cycles. Although we know these 
variables exist, we do not have enough 
knowledge to weigh each of the factors in 
any particular case and come up with a 
reliable multiplier for converting results of 
animal experiments to risk for any individual 
human under his or her conditions of life." 
***** 

"The concept of threshold is also confused 
by some scientists using the term to apply to 


individuals while others use it to apply to 
populations. As discussed earlier, the 
sensitivity of any individual to a chemical 
carcinogen will vary depending upon his 
genetics, his state of health, age. and 
exposure to a wide variety of environmental 
factors. Thus more resistant individuals may 
be able to tolerate an exposure level that 
would result in cancer for the more 
susceptible. One way of thinking of threshold 
would be to define this level as below the 
threshold for carcinogenicity of the first 
individual but above that for the second. 

"When these considerations are applied on 
a population basis, it can be seen that this 
level might increase the total incidence of 
cancer in a large exposed population even 
though the level might be one that could be 
tolerated by many individuals within it. Since 
approximately a quarter of the American 
population will develop some form of cancer 
during their lifetimes, it is apparent that man> 
are already over their threshold and 
additional exposures are likely to push more 
over that limit. 

"At the present time, we are still in a 
position of being unable to unequivocally 
decide whether or not thresholds exist, as 
defined at the molecular or population level, 
or to determine which individuals in the 
population may or may not be able to tolerate 
additional exposure from carcinogenic 
chemicals." (Bates, S.9,15). 

Dr. David Rail (Director. NIEHS), in 
response to a question about whether 
other scientists may adopt assumptions 
which may lead to the prediction of 
thresholds, commented: 

"It is very interesting. I am really not awarf* 
of any other scientists who have explicitly 
doubted or considered population thresholds 
The discussion that I have seen and read 
deals with individual thresholds, but I have 
not seen discussion doubting the fact that for 
populations, there probably are no 
thresholds." (Rail, Tr. 455) 

Later he clearly expressed the 
differences between a population 
threshold and an individual threshold: 

". . . there are variations in the way 
chemicals are activated in the body to 
become carcinogens, and the mechanisms the 
body has to inactivate those chemicals. There 
are immunological mechanisms which may or 
may not serve to rid the body of newly- 
developing cancers. In looking at a very clean 
animal population, you can conceive that the 
first little bit of a chemical that is 
carcinogenic may be totally detoxified by 
these and other mechanisms. But they all 
have a limited capacity. They are not infinite, 
and the more chemicals or the more radiation 
or other carcinogenic agents that that 
individual is exposed to. you will begin to 
find that those protective mechanisms no 
longer protect. 

"Now, if you are dealing with a population 
of many people over long periods of time, it is 
inconceivable to me that on a population 
basis, these people will not be exposed to a 
varying amount of other carcinogens and 
obviously, we are every day, if our death rate 
is 16 percent from cancer. Other drugs and 
chemicals which can influence these various 
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protective mechanisms, infections which can 
influence these various protective 
mechanisms, the intrinsic genetic variability 
of the population where some people are 
richly endowed in these and some are not, 
and this is why I say that as populations, it is 
very hard to conceive as a threshold, and 
further, with a 16 percent incidence of cancer 
deaths, I think it is clear we have all 
exceeded those thresholds”. (Rail, Tr. 483- 
484) 

Several witnesses expressed the 
opinion that, if there is a threshold 
mechanism for carcinogenesis, it would 
probably be determined at the cellular 
level and that particular values would 
characterize each individual rather than 
the entire human population. Thresholds 
of this nature would not simplify the 
regulatory dilemma as was explained in 
the written submission of Dr. John A. 
Zapp (Du Pont): 

"In the relatively small finite populations 
studied in the laboratory it is generally 
possible to find a ‘no-observed effect level’ 
(NOEL). But the question remains that in 
large populations there may be a few 
individuals who react to lower doses than 
any individual in the observed population. 
Hence for regulatory purposes some 
extrapolation of the risk to very large 
populations must be considered in attempting 
to get acceptable dose levels. As an example, 
that dose might be set at a level which might 
be expected to affect only one person per 
million at risk. Various formal schemes have 
been proposed to make such extrapolation, 
but have not been widely adopted for 
regulatory purposes. 

“Several things should be observed about 
these extrapolations: (1) each leads to an 
unverifiable conclusion: (2) each takes us far 
from the observed data base into the 
unknown; (3) each is dependent on subjective 
assumptions about how the dose-effect curve 
Koes in the unobservable region; and (4) none 
leads to a guaranteed safe finite dose for 
every individual in the population.” (Zapp. S. 
20 ) 

Summarizing this evidence, it is 
possible to postulate that each 
individual human has a tolerance level 
for a given substance, but as to any 
given population, no threshold would 
necessarily be anticipated. OSHA is, of 
course, required to protect populations 
of workers against the effects of 
carcinogens. For this reason, evidence 
presented in the Record suggesting the 
existence of thresholds at the cellular or 
individual level was not particularly 
helpful, except where it was explicitly 
related to the prediction of population 
thresholds. 

Perhaps because of the strong 
association of the two concepts in 
toxicology, there was a tendency by 
some witnesses to confuse the existence 
of a threshold with that of a dose/ 
response relationship and to assume 
that, without a threshold, a dose/ 


response curve would not be logical. For 
example: 

“What are the unique chemical and 
physical properties of carcinogenic agents? 
What is unusual in their anatomic and 
metabolic fate that could be expected to 
isolate them from ‘dose response’ and 
‘threshold?’ Most important, what might be 
the characteristics of the development and 
natural history of the group of diseases we 
call cancer, which, when viewed as a 
continuum, might erroneously generate the 
position that cancer originates in a non- 
threshold event and progresses in a nondose- 
response manner?” (Dr. Paul Kotin, Johns- 
Manville, S. 16) 

• * * * * 

“There is abundant experimental testimony 
supporting the view that the effect of 
carcinogens, like that of other biologically 
active substances, is dose related and that 
there are levels of intake below which no 
effect can be observed.” (Dr. Paul Woolrich, 
AIHA. S.6) 

* * * * * 

”In the case of certain exogenous 
carcinogenic factors, epidemiological studies 
suggest the existence of a threshold. Cigarette 
smoking, for example, is well known to cause 
human cancer in a dose-related fashion.” 
(Truhaut, 1977. p. 33-34; Exhibit 24 to Scala 
Statement) 

***** 

“While it recognizes dose-response 
relationships in the case of ‘known’ 
carcinogens, it questions the existence of 
thresholds and chooses to treat any 
substance shown to be carcinogenic in 
animals as having no ‘safe’ or ‘no-effect’ 
levels." (Dr. Bernard Oser, AIHC, S.19) 

The assumption implicit in these 
quoted passages, that a dose-response 
relationship is synonymous with the 
existence of a threshold, is not justified. 
It is possible to envisage dose-response 
relationships for carcinogens without 
thresholds, and indeed many such 
relationships were discussed by 
witnesses at the hearing (e.g. by Dr. 

Hoel (NIEHS), Mr. Peto (Oxford Univ), 
Dr. Rail (Director, NIEHS), and Dr. 
Schneiderman (NCI)). Drs. Gehring and 
Blau discussed this confusion in their 
article quoted above: 

“For chemical carcinogenesis, dose- 
response is not a universally accepted 
concept. However, its lack of universal 
acceptance is likely the result of the 
erroneous assumption that the dose-response 
and threshold concepts are inextricably 
associated. Chemical carcinogens, regardless 
of chemical composition, produce a greater 
incidence of cancer when administered in 
large doses than in smaller doses and a dose- 
response curve does exist (Weisburger, 1975). 
It may be argued that for some chemicals the 
response is related linearly to dose rather 
than to the logarithm of the dose. However, 
this deviation, if true, does not preclude the 
establishment of a dose-response 
relationship. Furthermore, such a deviation 
does not alter, whatsoever, application of the 


dose-dependency concepts to the hazard 
assessment of chemicals, as will be presented 
later.” (Gehring and Blau, 1977. p. 165; Exhibit 
9 to Hoel Statement) 

An article by Dr. Irving Selikoff (Mt. 
Sinai School of Medicine), introduced 
into the Record by Du Pont, also made 
this clear: 

”3. Threshold levels for carcinogenic 
agents—The existence of dose-disease 
response relationships is not a contradiction 
of the concept that thresholds do not exist for 
the occurrence of cancer following exposure 
to carcinogenic agents. The fact that it may 
be very difficult to obtain definitive 
information on the incidence of cancer at 
very low levels of exposure provides a 
background for our current uncertainty in this 
area." (Selikoff, 1975, p. 91; Attachment I to 
Du Pont Post-hearing Comment). 

When questioned at the hearings, Dr. 
Paul Kotin (Johns-Manville) firmly 
stated that a dose response relationship 
did not necessarily imply a threshold 
(Kotin, Tr. 4928). 

Several witnesses argued that the fact 
that some exposed individuals do not 
develop cancer implies a common 
threshold for all: 

“What is important is to recognize that 
there are exposures possible that will not 
automatically result in cancer.” 
***** 

“The list is potentially endless, and 
encompasses virtually every facet of life for 
all of us. Why. then, do we not all die from 
cancer? Again, the answer must be that 
nature has devised biological thresholds that 
function to protect us from casual exposure to 
potential carcinogens.” (Organization 
Resources Counselors, S. 36, 43) 
***** 

“The no-safe-level hypothesis is denied 
readily by the populations who have been at 
long-term risk in an acceptable risk 
environment to the many toxic materials with 
which we are surrounded. The no-safe-level 
hypothesis ignores the capacity of the human 
organisms not only to accommodate to finite 
low levels of toxic materials, but also to 
make beneficial use of them." (Dr. Blaine 
Mays (Chemetron), Tr. 8189) 

However, the wide variability in 
susceptibility to cancer within a 
population was pointed out by many 
witnesses: Dr. Harold Stewart (NIH), S. 
4-5; Dr. William Lijinsky (NCI), Tr. 1017; 
Dr. Donald Kennedy (Commissioner, 
FDA), Tr. 578-579; Dr. Umberto Saffiotti 
(NCI). Tr. 950, Dr. Curtis Harris (NCI), 

Tr. 2017; and Dr. David Kaufman (Univ. 
of N. Carolina), Tr. 2200. 

Another paper cited by several 
witnesses argued vigorously against the 
importance of stochastic processes in 
carcinogenesis: 

“Although this approach [MTD bioassay) 
may be acceptable for screening chemicals 
for further evaluation, translation of the data 
to predict the hazard of low-level exposure is 








5124 


Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 


presumptuous guesswork at best. The 
presumptuous guesswork has been 
sophisticated by the statistician who has 
applied his stochastic, statistical processes, 
and “stochastic'’ (which is defined as 
guesswork) is emphasized. Not considered in 
making such statistical extrapolations is the 
fact that the fate of many chemicals changes 
as the magnitude of the dose.” (Gehring et al.. 

1977. p. 187. Reference to Bates Statement). 

Dr. Marvin Schneiderman (NCI) and 
his co-workers presented a more 
sophisticated view of this issue: 

"The importance of Falk's work on 
threshold is to remind us of the complexity of 
the carcinogenic process and, although Falk 
doesn't say it directly, of the stochastic or 
probabilistic nature of the process. He 
reminds us that we must not lose sight of the 
possibilities of anticarcinogens, or chemo- 
prevention, but this involves an entirely 
different set of concepts and no 
generalization seems possible at this time. 
While Falk gives arguments about numbers of 
molecules necessary, inactivation, and 
reaction with cellular constituents other than 
DNA they all have force. What he neglects to 
tell us is that these reactions are not likely to 
be perfect, complete. He doesn’t discuss 
whether it is likely that many paths lead to 
the (possible) same somatic mutation that is 
one stage in the development of cancer. 
Incomplete deactivation and incomplete 
repair or “unscheduled" repair remain very 
likely and being likely, and being contributors 
to one or more stages of carcinogenesis, we 
should see not threshold, but rather lowered 
real dose and thus lower, but still non-zero 
probability of cancer." (Schneiderman et al. 

1978, pp. 12-13; Appendix D to Schneiderman 
Post-hearing Comment) 

Thus, rather than being ‘‘guesswork”, 
a stochastic view of carcinogenesis 
takes into account that the process is 
not understood in complete detail and 
that its causal components extend to the 
molecular level which will probably 
never be entirely predictable. 

d. Specific Points at Issue in the Record 

After clarification of these areas of 
confusion, the principal scientific issues 
raised during the proceeding were the 
following: 

1. Are there features of the process of 
chemical carcinogenesis which distinguish it 
from other toxicological processes and would 
invalidate the automatic extension of the 
principle of thresholds? 

2. Are there protective mechanisms that 
would eliminate the possibility of 
carcinogenic effects at low doses? 

3. Is it logical to assume that there must be 
thresholds for "bionutrients"? 

4. Have thresholds ever been observed for 
specific carcinogens in laboratory animals or 
in humans? 

5. Is there a consistent relationship 
between dose and latent period that would 
result in a practical threshold at low doses? 

6. Would the interaction between 
carcinogens invalidate the concept of a 
threshold? 


7. Are all individuals equally susceptible to 
the actio'n of a carcinogen? 

1. Distinctive features of 
carcinogenesis. 

Several witnesses expressed the 
opinion that carcinogenesis should be 
similar to other toxicological processes 
in various respects, including the 
existence of thresholds. For example, 

Dr. Paul Kotin (Johns-Manville) made 
the following statement: 

"1. A dose must exist below which a 
carcinogen is ineffective. 

"Chemical carcinogens of every known 
category, chemical composition, and steric 
configuration produce more cancers when 
administered in large doses than smaller 
ones, and a dose response curve can be 
demonstrated for graduated doses (references 
omitted) 

"Carcinogens are like all biologically active 
substances: they owe their effect to the 
manner in which they react with the chemical 
constituents of living organisms. For active 
substances in general, the greater the extent 
of reaction, the greater the magnitude of 
effect. Moreover, the response of a biological 
system (both experimental animal and 
human) to a physiologically active agent is 
proportional, over some range of 
concentrations, to the concentration of the 
active agent within the system. 

"In the scientific community there are 
investigators who maintain that the 
evaluation of the effects and response of a 
carcinogenic substance should be different 
from the evaluation of the effects and % 

responses of toxic chemical substances that 
are not carcinogens. Disregarding established 
principles of dose response and biological 
thresholds, they believe that the effect of a 
carcinogen is all or none, that a single 
molecule is sufficient of itself to be the 
ultimate agent of harm, whereas they believe 
a biological system can tolerate certain 
concentrations of a noncarcinogenic toxic 
chemical without any demonstrable adverse 
effect, There are convincing theoretical 
arguments as well as data to show that a 
dose must exist below which a carcinogen is 
ineffective." (Kotin. S. 11-12) 

Dr. Harry Skalsky (Reynolds 
Aluminum Co.) stated: 

"Thresholds exist for every biological 
phenomenon. OSHA. as a matter of policy, 
and FDA. as required by law, do not 
recognize a minimum level of a carcinogen. 
However, recent advances in cellular biology 
indicate that this position should be 
modified." (Skalsky. Tr. 7588) 

In their article ‘‘Mechanisms of 
Carcinogenesis: Dose Response", 

Gehring and Blau delineated the stages 
at which a threshold might come into 
effect: 

"(1) Chemical carcinogenesis is a 
multistage process involving: 

(a) Exposure, absorption, distribution, 
activation, deactivation, and elimination of 
the chemical per se or products formed from 
it. 


(b) Interaction with critical receptor sites 
leading to molecularly transmittable 
products. 

(c) Survival and proliferation of 
transformed cells to clinical cancer. 

"Interference with any of these processes 
may constitute a threshold. For example, 
there is a plethora of data showing that 
promoters, which in themselves cannot 
initiate cancer, can enhance greatly the 
incidence of cancer induced by 
administration of an initiator. Also, the 
damaged receptor site may undergo repair.' 
(Gehring and Blau, 1977, p. 165; Exhibit 9 to 
Hoel statement.) 

The late Dr. Hardin B. Jones (Univ. of 
Calif.), however, distinguished in his 
submission between toxicants and 
carcinogens in terms of whether or not 
they have a threshold: 

"In carcinogenesis, the dose response 
relationships follow closely to a direct 
proportion between degree of exposure and 
incidence of neoplasms. Such quantitative 
relationships indicate a constant risk of 
neoplastic change per unit exposure to the 
carcinogen, and there are many carefully 
done examples showing this to be the rule. 
Biology has advanced in the theory of 
understanding of the process of 
carcinogenesis and we believe that this 
constancy of risk reveals an underlying 
molecular process. Dilution does not affect 
the characteristics of this molecular process 
which stays constant per unit of dose over a 
much wider range than is the case with forces 
causing physiologic change.” 

"Toxic substances induce physiological 
disturbances, since the degree of disturbance 
depends upon the extent physiological 
controls are overloaded. Toxicant effects 
subside disproportionately rapidly on 
lowering dosages; viewed the other way, they 
begin from a threshold level and build up 
gaining in degree of effect per unit dose as 
dose increases. My analysis shows that the 
appearance of the liver "neoplasms" with 
exposure to chloroform, chlordane or 
heptachlor fits the dose response dynamics of 
toxicant and not of a carcinogen." 

* * * • * 

"The difference between toxicants and 
carcinogens is that, with decreasing dose, 
toxicants reach a no-effect level, a threshold, 
and as the threshold is approached, the toxic 
effects greatly subside. In contrast, true 
carcinogens continue to exert influence, as 
dose decreases, and the tumor risk appears 
constant, per unit of carcinogen, over the 
detected range of cancers. Yet through animal 
bioassays at very high doses, toxicants may 
be implicated in the causation of cancer. 
Examples of such toxicants for which 
thresholds can be established are chloroform, 
carbon tetrachloride, chlordane and 
heptachlor." (Jones, S. 4.19-20) 

Dr. Arthur Upton (Director, NCI) 
provided an explanation of the 
differences between carcinogenesis and 
other toxicological processes: 

”. . . experience teaches us that the kind 
of toxicity that results in acute renal 
shutdown, that results in respiratory failure. 
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cardiac arrest, acute hematologic 
insufficiency, generally involves a measure of 
tissue insult that does in fact to all practical 
intents and purposes represent a threshold; 
whereas with other kinds of effects, we may 
be dealing with subtle injury to perhaps only 
a single cell in the body: The induction of a 
mutation in a germ cell; induction of a 
carcinogenic change in one of the body cells. 

. * * * * 

. I only have to damage perhaps one 
cell in the bone marrow to give myself 
leukemia, and that is the problem. That is the 
great difference between this threshold 
phenomenon in toxicology and the non- 
threshold phenomenon. 

“We have to be much more careful about 
the non-threshold category because that type 
of damage, for what we know about it, is 
permanent. It is not reversible.” (Upton, Tr. 
343-345) 

Dr. Upton enunciated four principles 
that apply to radiation carcinogenesis, 
and proposed that on the basis of 
present knowledge it would be prudent 
to apply these principles to chemical 
carcinogens. The first two of these 
principles were: 

”1. Any exposure to ionizing radiation is 
considered to pose some risk of increased 
cancer incidence. 

“2. At low exposure, the excess risk is 
considered likely to be proportional to the 
increase in exposure (relative to 
background)." (Upton, S. 6-7) 

Another specialist in radiation 
carcinogenesis, Dr. Richard Wilson 
(Harvard Univ.), agreed with the 
application of these principles to 
chemical carcinogenesis (Wilson, Tr. 
3421), as did Dr. Bo Holmberg (Swedish 
NBOSH) (Holmberg, S. 14). 

In a 1975 publication by Dr. Upton, 
observations on dose-response 
relationships for radiation 
carcinogenesis were summarized as 
follows: 

“The dose-incidence relation in 
experimental animals is generally curvilinear, 
with the following features: (a) in the high 
dose region, the incidence tends to reach a 
plateau or to decline with increasing dose, 
presumably because of excessive injury 
(Upton. 1967; United Nations. 1972); (b) in the 
intermediate dose region, the incidence tends 
to rise more steeply with increasing dose 
than at lower or higher dose levels; (c) with 
decreasing dose and dose rate, the curve 
tends to become shallower, at least in the 
case of low-LET radiation. 

From the foregoing, the cancer biologist is 
tempted to infer that at low dose levels (1) 
"initiating” effects of radiation predominate, 
which are to some extent reversible in 
incipient stages; (2) these effects may be 
magnified by other types of effects 
(‘ enhancing,” “promoting” etc.) at 
intermediate dose levels; and (3) both types 
of carcinogenic effect fail to be expressed 
fully at high dose levels, because of side- 
effects or excessive injury.” (Upton. 1975. p. 
397) 


This passage was erroneously quoted 
at (Tr. 4884) as though it supported the 
concept of a ‘‘no effect level", although 
in fact it stands for exactly the opposite 
position, as reflected in Dr. Upton’s 
direct statement. 

Dr. Upton also quoted a 1960 Report of 
the Federal Radiation Council: 

“There is a particular uncertainty with 
respect to the biological effects at very low 
doses and dose rates. It is not prudent, 
therefore, to assume that there is a level of 
radiation exposure below which there is an 
absolute certainty that no effect may occur. 

“This consideration, in addition to the 
adoption of the conservative hypothesis of a 
linear relation between biological effect and 
the amount of dose, determines our basic 
approach to the formulation of radiation 
protection guides." (Upton, 1975, p. 399) 

To paraphrase the WHO Technical 
Report 546 (pp. 9-10) quoted in the 
proposal: Carcinogenesis, whereby one 
event can cause irreversible damage in 
a single cell which can be.perpetuated 
by self-replication like a somatic cell 
mutation and produce an observable 
effect only after long latency, is 
qualitatively very different from the 
acute or even chronic non-carcinogenic 
effects of toxic chemicals. 

Carcinogenesis now appears to be a 
multi-causal, multi-stage disease process 
which involves the interaction of a 
multitude of inherited susceptibility 
factors and environmental risks. 

Dr. Schneiderman (NCI) and his 
colleagues discussed some of the unique 
properties of carcinogens: 

“Is cancer different then from other ills the 
flesh is heir to? (This cliche does not 
necessarily imply a genetic mechanism). 
There is evidence that it is different. Dinman 
in advancing his theory of the "minimum 
number of molecules” required for damage 
did not include cancer among the diseases 
that his argument would apply to. First, 
cancer appears often to be a disease of DNA 
damage or mis-repair, or incomplete repair 
and there is evidence that large numbers of 
molecules of an offending agent are not 
needed to cause DNA damage. Second, 
cancer is a progressive process. Once the last 
stage is started, the cells appear to develop 
an existence of their own, growing out of 
bounds as it were. The initiating agent 
doesn’t need to be present any longer once 
the process has started on its way (although a 
"promoter” may need to be around for a long 
time to produce high risks). Third, many 
agents seem to lead to the same cancer. This 
implies that unlike bacterial diseases where 
one agent leads to one disease, we must not 
consider each agent in isolation, but we need 
to put the doses of these same end result 
materials together additively (at least). If n 
materials lead to the same event and each is 
at an effective dose of dj, and each one of 
these below its own separate threshold, 
assuming there was one, we would have to 
be concerned whether the sum of the d, 
would be below the organism's personal 


threshold. Thus, on a theoretical basis, if the 
same cancer can be brought about by several 
agents, being exposed to each of these agents 
below its own individual threshold could still 
lead to the sum of the exposures exceeding 
the threshold for the organism.” 
(Schneiderman et al.. 1978, pp. 2-3; Appendix 
D to Schneiderman Post-hearing comments) 

Dr. Robert Squire (Johns Hopkins 
Univ.) also expanded upon the unique 
aspects of carcinogenesis in his 
prepared statement: 

“It is well established that carcinogenesis, 
like other forms of toxicity, is dose- 
dependent. and carcinogenic risk often 
correlates with levels and duration of 
exposure to carcinogens (Druckrey 1967). In 
contrast to other forms of toxicity, however, 
there may be a cumulative effect of exposure 
to a carcinogen because of the irreversible 
nature of the carcinogenic toxicity. This has 
been demonstrated in animal studies and by 
the increased incidence of respiratory cancer 
in chloromethyl methyl ether workers as 
related to cumulative exposure. Nelson (1976, 
p. 87) stated. "Again, lung cancer occurrence 
follows in an orderly way the cumulative 
time-weighted exposure.” 
***** 

“It is probably true that all substances are 
toxic at some level and that most are safe at 
another, since many metabolic, 
pharmacokinetic, and detoxification or repair 
processes are dose-dependent. 

“Not all substances, however, are 
carcinogenic, including many that exhibit 
other types of toxicity and can cause death. 

In the current NCI carcinogenesis bioassays 
(reports in progress), over one-half of the 
substances tested showed no carcinogenic 
effects, although most were to some extent 
toxic at the levels tested. These results are 
particularly revealing, since the chemicals 
were selected for testing because some 
concern for their carcinogenic potential 
existed. Carcinogenicity is in fact a specific 
type of toxicity, resulting in a persistent and 
self-perpetuating alteration of cells, 
apparently through the interaction of the 
ultimate carcinogen and cellular genetic 
material or other cellular macromolecules 
that control cellular differentiation (Miller 
1977). It is perhaps identical to somatic 
mutation, a type of genetic toxicity, but it is 
to be distinquished from most other types of 
toxicity, which do not result in heritable cell 
alterations. The mechanisms of 
carcinogenicity are unknown, but the 
phenotypic expression of the carcinogenic 
process is clearly different from that of non¬ 
neoplastic toxicity. 

"Thus, I believe that we are compelled to 
consider carcinogenesis a specific and 
perhaps unique toxic manifestation. We 
should not. in my view, regulate carcinogens 
as we do many other toxic substances.” 
(Squire, S.5, 7-8) 

Dr. Richard Griesemer (NCI) stated 
similarly: 

"The assumption that the “principles of 
toxicology” apply to carcinogenesis has not 
been proved. In particular, the evidence that 
exposure of cells to very small amounts of 
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carcinogens results in irreversible changes 
that can be shown to be the beginning of the 
carcinogenic process indicates that caution 
should be used in attempting to predict 
threshold levels until more data are 
obtained.” (Griesemer. S. 7) 

Dr. Curti9 Harris (NCI) testified also 
about the irreversibility of early stages 
in cancer induced by cigarette smoke: 

“There is some evidence that the 
histological appearance of the metaplasia, the 
amount of metaplasia, the number of foci 
decrease in number and in extent. There is no 
evidence that they go away completely, and 
there is no evidence that the carcinogenic 
process is reversible....” 

"What happens... is that the risk plateaus 
off. but it is still a much higher risk than 
someone who does not smoke, and I think 
that is—so far, as we know, it is an 
irreversible process.” (Harris, Tr. 2023-2024) 

Dr. Hoel, Mr. Peto, and their 
colleagues summarized evidence that 
cancers often originate from single cells: 

"Single-Cell Origin. If individual cancers 
arise from an original, single, "transformed” 
cell, then the statistical nature of the 
carcinogenic dose response will be governed 
by the extreme tail of the "transformation” 
response distribution. The effect of this is to 
make virtually any process of discrete events 
approximately linear at low dose. Two 
primary observations indicate the single-cell 
origin of cancers. In women who are 
heterozygous for electrophoretic variants of 
X-linked glucose-6-phosphate dehydrogenase, 
cancers are uniformly of one phenotype or 
the other (6). whereas a comparable amount 
of normal tissue is composed of a mixture of 
cells of the 2 phenotypic classes. Further 
evidence for the single-cell origin of cancers 
comes from experimental efforts in which 
"transformed” cells are transplanted into 
whole animals. Although there is much 
controversy associated with various aspects 
of this line of research, it seems that the 
ability of a single cell to give rise to a cancer 
is well demonstrated (7). Thus, 2 lines of 
evidence indicate that cancer can be most 
reasonably assumed to arise from events 
associated with or occurring inside single 
cells. (6)” (Crump et al„ p. 2977 (citing 
Fiaklow, 1974 and Gartler, 1974). (Annex C to 
Peto Statement). 

These points were discussed more 
fully in the Introduction (see Chapter III. 
A. The Nature of the Disease ). The 
consensus of the scientific witnesses 
was that carcinogenesis is a distinctive 
process which differs from other 
toxicological processes in several key 
features. There is, therefore, no sound 
reason to assume that it must 
necessarily resemble other processes in 
displaying a threshold. Indeed, there are 
substantial empiricial and theoretical 
reasons why it should not. 

(2.) Protective mechanisms. 

One phenomenon which was 
proposed as a mechanism that might 
lead to a threshold in carcinogenesis is 
immuno-surveillance: 


"There is a substantial and growing body 
of evidence that carcinogenesis is subject to 
immunosurveillance, particularly cell- 
mediated immunity (Roe and Tucker, 1974; 
Weisburger. 1975)." (Gehring and Blau. 1977. 
p. 166; Exhibit 9 to Hoel Statement) 

However, the significance of this 
mechanism was questioned by Dr. 

Curtis Harris (NCI): 

"Q. What I am asking you is if you had 
evidence that immunosuppression led to an 
increased incidence of cancer— 

"A. Well, you are talking about something 
that is very hypothetical and you just said 
that you have no evidence—there was a 
theory, and I guess it is still a theory, that 
there is such a thing as immunological 
surveillance, and that has become a bit passe 
now. 

"There is an association, that is a fair 
statement, but there is an association 
between the risk of cancer and a lot of 
exogenous factors . . . Most of the increased 
risk happens to be in a couple of very rare 
kinds of tumors, such as lymphomas, and it is 
not clear whether or not the 
immunosuppression per se was the cause of it 
or the antigenic stimulus of the kidneys, the 
foreign kidneys, from another individual that 
we put into the patient, or a combination of 
the two. The mechanism of that, frankly, is 
not known.” (Harris. Tr. 2040) 

Another mechanism cited by a 
number of witnesses that might 
hypothetically lead to a threshold effect 
at low doses is DNA repair. Several 
witnesses cited the example of 
xeroderma pigmentosum to illustrate the 
importance of DNA repair. Persons 
suffering from xeroderma pigmentosum 
are characterized by an impaired ability 
to repair DNA and are much more 
susceptible to skin cancer after 
exposure to ultra-violet light than 
normal persons, e.g.: 

". . . there is a tendency to denigrate 
repairs, but let me give you an example of 
where repair represents the difference 
between the manifestation of a disease or its 
non-occurence, and that is cancer in patients 
with xeroderma pigmentosa. 

"It is the absence of one repair mechanism 
that is the fulcrum which determines the 
occurrence or non-occurrence of cancer.” 
(Kotin. Tr. 4893) 

However, the logic of this statement 
and its application to the threshold 
concept are not clear. Skin cancer is 
frequent in persons who do not suffer 
from xeroderma pigmentosum : hence the 
reference to “non-occurrence of cancer” 
was incorrect. 

Dr. Umberto Saffiotti (NCI) discussed 
this repair mechanism and the 
individual susceptibility it is subject to 
at length during his oral testimony: 

"We know that xeroderma pigmentosum 
patients—these are patients with a special 
genetic disorder that makes them 
extraordinarily susceptible to the induction of 
skin cancer by agents such as sunlight—we 


know that these patients with this 
particularly high genetic susceptibility would 
develop literally hundreds sometimes or 
certainly a large number of skin cancers, 
essentially by the age of 20 or something like 
that. 

"And we know that if we have people of a 
somewhat lower level of susceptibility but 
still very high, which I characterize by certain 
genetic features in their skin complexion, we 
know that those are particularly high-risk 
individuals. Now, if we have certain 
occupations that involve high-level exposure 
to actinic radiation, to sunlight, such as 
certain agricultural or marine activities and 
others, or certain activities in exposure to 
sunlight at high altitudes, we know from 
epidemiologic studies that some of these 
people are indeed at a very high risk for skin 
cancer. We also know that if they are 
protected from sunlight this skin cancer 
would not appear. There is a recent case 
report on two patients diagnosed with this 
genetic condition, xeroderma pigmentosum 
at birth because of their genetic background 
who have been raised in complete protection 
from sunlight, yet with living a fully active 
life, having outdoor exercise after sunset and 
such provisions, they are now 18 or 
something like that. They were reported 
when they were 18 years old. and they have 
not had a single skin tumor, which is 
extremely different from what you would 
expect from such very high-risk people if they 
had had exposure to this agent. 

"Now, what I am really driving at is that 
even the very high-risk people can be 
effectively protected by removing the 
exposure, and that one should always worry 
about high-risk individuals in the population 
For those cases where we do not know what 
the high-risk markers are, then obviously we 
take a prudent attitude of cutting down all 
the exposures. The question is posed whether 
we should select employment characteristics 
or exposures and so on for those people. I 
think that without going into the legal and 
labor negotiation aspects of that problem, 
certainly all the information should be made 
available to such people that would indicate 
to them, with documentation, what are the 
high risks that they could take and those they 
would be particularly affected by. What I 
would say is that if I would advise, as a 
scientist, an employer who has to have a 
crew of people working at high altitudes in 
sunlight. I would make these points known to 
them so that the workers and their unions 
would be fully informed of this particular 
aspect. Beyond that, I know there are policy 
issues that I am really not in a position to sort 
out. They are delicate problems of freedom of 
employment and all that. 

"But what I want to stress in this context is 
that even for those high-risk people, there can 
be protective mechanisms that would prevent 
their exposure to this agent and allow them 
to work even in what other people consider 
an exposure case, protecting them from their 
exposure. So I think you do the best you can 
under both circumstances.” (Saffiotti. Tr. 966- 
968) 

A detailed description of DNA repair 
mechanisms was provided by Dr. 

Ronald W. Hart (Ohio State Univ.}: 
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'It thus appears a reasonable assumption 
that excision or prereplication repair plays a 
primary role in the modulation of the 
carcinogenic potential of a number of 
chemical and physical carcinogens and thus 
should be considered when evaluating their 
potential hazard. This may be especially the 
case since it is a reasonable expectation that 
the capacity of a cell to repair DNA damage 
may determine its threshold level for such 
physiological endpoints as cytotoxicity, 
mutagenicity, and potential carcinogencity. 

For example. XP fibroblast cell cultures from 
patients of complementation Group A (the 
most excision repair defective class of XP 
patients) have a lower threshold level for 
cytotoxicity and mutagenicity (for many 
physical and chemical carcinogens) than do 
Fibroblast cell cultures derived from normal 
individuals. 

" Strand Break Repair 
"A second general form of DNA repair is 
strand break repair. Strand break repair is 
generally measured by following the rejoining 
of single-or double-stranded DNA on, 
respectively, an alkaline or neutral sucrose 
gradient subsequent to exposure of cells to 
either X-rays or chemical alkylating agents. 
Breaks in DNA may arise from: a) alkali- 
labile apurinic sites in DNA, b) alkali-labile 
phosphotriester groups in alkylating DNA, c) 
cellular metabolism, and d) the action of 
excision repair enzymes. Regardless of the 
nature of the factor inducing strand breaks in 
cellular DNA treated with either X-ray, 
alkylating agents or 4NQO, with the possible 
exception of the latter, there is little data 
suggesting correlation in vitro between 
strand break repair and carcinogenesis. 

"Postreplication Repair 

“Postreplication repair is a process in 
which DNA newly synthesized from a 
defective or damaged template is repaired. 
This concept was derived from the 
observation that newly synthesized DNA in 
UV-irradiated cells is initially of lower 
molecular weight than in unirradiated cells. 
The gradual increase in molecular weight on 
subsequent incubation of UV-irradiated cell 
cultures has been interpreted as the repair of 
gaps formed in the newly synthesized DNA 
opposite the UV-induced DNA lesions. 
Obviously, this system would be important 
only in cells actively synthesizing DNA and 
in cells that were unable to excise all lesions 
from their DNA prior to the onset of DNA 
synthesis. 

In bacterial systems, it is now fairly 
certain that mutations may be induced by 
either mispairing of the DNA bases during 
DNA replication or by misrepair during 
postreplication repair. Both misreplication 
and misrepair can be induced by DNA 
damage entering DNA replication. Other 
causes for the induction of misreplication 
have been covered in an elegant review by 
Drake and Baltz and will not be covered here. 
While misrepair (presumably postreplication 
repair, since prereplication repair is assumed 
to be error-free) has been directly related to 
mutagenesis in bacterial systems, the 
evidence for either postreplication repair 
(error- free or error-prone) or its mutagenic 
nature is. at best, only indirect in mammalian 


systems. This evidence includes: a) the 
existence of a variant form of xeroderma 
pigmentosum which is normal for excision or 
prereplication repair, but is abnormal with 
regard to the rate at which newly synthesized 
(lower molecular weight) DNA in UV- 
irradiated celb increases in size on 
subsequent incubation (these studies 
presumably indicate an error in 
postreplication repair): b) the observation 
that xeroderma pigmentosum cells derived by 
XP variant individuals have a higher than 
expected mutation frequency following 
exposure to certain carcinogens such as UV- 
light, polcycylic aromatic hydrocarbons, and 
acetoxyacetyl-aminofluorene: and c) the 
observation that caffeine, a known blocker of 
error-free postreplication repair in certain 
bacterial systems, enhances under selected 
conditions the number of ouabain-resistant 
mutants in the Chinese hamster cell line V- 
79. Thus, while it is tempting to suggest that 
mammalian cell mutagenesis and 
carcinogenesis may be partly due to an error- 
prone postreplication repair system occurring 
in mammalian cells, as it apparently does in 
bacterial cell systems, there is at this time 
insufficient evidence to draw such a 
conclusion. 

“From the evidence presented in Section 2 
above, it is apparent that various forms of 
DNA repair systems operate in mammalian 
cells and. further, that these systems operate 
to remove DNA damage induced by both 
physical and chemical agents. The form of 
DNA repair most closely associated with 
modulation of the cytotoxic, mutagenic, and 
carcinogenic action of physical and chemical 
carcinogens appears to be excision or 
prereplication repair. While other forms of 
DNA repair may also modify the cytotoxic, 
mutagenic, and carcinogenic action of 
environmental agents, the lack of scientific 
data makes it difficult to draw such a 
conclusion. It is, however, a reasonable 
assumption that at least excision repair is a 
major modulator of the carcinogenic and 
mutagenic potential of many but not all 
carcinogens.” (Hart. S. 20-23) 

Dr. Hart went on to summarize his 
comments as follows: 

“35. The presently available evidence 
suggests that: 

(a) DNA is the primary target for most but 
not all physical and chemical carcinogens: 

(b) For many chemical carcinogens 
metabolic activation is required to produce 
the carcinogenic form of the agent; 

(c) DNA repair (of at least the excision 
form) appears to modulate the cytotoxic, 
mutagenic and carcinogenic potential of 
physically or chemically induced DNA 
damage; 

(d) Correctly repaired DNA damage is 
assumed to have no deleterious biological 
effect; 

(e) Unrepaired DNA damage, entering DNA 
replication, is believed to produce mutations 
by either misreplication or misrepair; 

(f) For many, but not all carcinogens, 
mutagenesis appears to correlate well with 
carcinogenesis. 

"36. It is thus a reasonable assumption that 
species differences in either or both the 
ability to metabolically activate chemical 


carcinogens or repair carcinogen-induced 
DNA damage would relate to the 
carcinogenic potential of many of these 
agents. The presently available evidence on 
species differences with regard to these two 
factors is meager, but suggests that: 

(a) Fibroblasts derived from longer-lived 
species (e.g. humans) are less able to 
metabolically activate the polycyclic 
aromatic hydrocarbons than those derived 
from shorter-lived species (e.g. mice). 

(b) Fibroblasts derived from longer-lived 
species (e.g. humans) are better able to excise 
UV-induced DNA damage than those derived 
from shorter-lived species (e.g. mice). 

“37. If further examination shows that 
humans cells have either a lesser or greater 
ability to repair various forms of DNA 
damage than cells from rodent species and/or 
that human cells have either a greater or 
lesser ability to metabolically activate 
various chemical agents to their carcinogenic 
forms than rodent cells, then either way these 
factors should be taken into account when 
setting threshold levels for occupational 
exposure to potentially hazardous agents." 
(Hart. S. 27-28) 

Strictly speaking, any failure in repair 
leaves the possibility of initiation of the 
carcinogenic process and so precludes 
the existence of a threshold. Dr. Hart in 
his exhibit "The Role of DNA Repair in 
Aging" indicated that the repair process 
is not 100% reliable: 

“The majority of the genetic information in 
a differentiated cell is normally 
nontranscribable (Cutler. 1974). Most 
mammalian systems do not show total repair 
of DNA damage and the fraction of damage 
repaired decreases as the amount of insult to 
DNA increases (Hart and Setlow. 1974). 
Preferential repair of DNA damage in 
nonchromatin-bound DNA following UV- 
irradiation has been demonstrated in human 
fibroblast cultures in vitro (Wilkins and Hart, 
1974). When previously UV-irradiated cells 
are exposed to a high salt solution and the 
number of endonuclease-sensitive regions 
remaining are determined, a significant 
fraction appear to remain unrepaired in the 
chromatin-bound regions even several days 
after UV treatment. Thus, even if the rate of 
occurrence of random DNA is constant and 
the fraction of new damage accumulates at a 
constant rate over the lifespan of an animal, 
it would be expected that there would occur 
a preferential increase in the amount of 
distortion of the DNA helix in the chromatin- 
bound regions of the DNA. 

“At the functional level, unrepaired or 
incorrectly repaired DNA damage can be 
reflected in (1) transcription of erroneous 
mRNA; (2) synthesis of nonfunctional 
enzymes; (3) cessation of transcription; or (4) 
gene de-repression (Trosko and Chang, This 
Volume; Trosko and Hart, 1975). In any 
system where repair of DNA is incomplete 
and damage thus accumulates with time, the 
results of these functional alterations would 
also be expected to increase. When the 
amount of damage a system can tolerate is 
exceeded, system malfunction and death 
ensue." (Hart, 1976, p. 540-541; Exhibit to 
AIHC Statement) 
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The critical issue is whether DNA 
repair is 100 percent efficient in some or 
all circumstances. Some witnesses 
stated that excision repair is 100 percent 
efficient (Dr. Robert Olson (St. Louis 
Univ.j, Tr. 3332; Dr. James Jandl 
(Harvard Univ.), S. 19-20), but agreed 
with Dr. Hart that postreplication repair 
is not (Jandl, S. 19-20). Dr. David Brusick 
(AIHC) was equivocal on the issue, 
stating that “the DNA repair system can 
eliminate essentially 100% of induced 
lesions . . but without specifying 
which type of repair was being referred 
to. 

Dr. Arthur Upton (Director, NCI) made 
the following statement: 

“We know of repair mechanisms that 
operate on the gene, but we know that they 
do not operate with 100 percent efficiency. So 
that there is always some residual level of 
damage that is not repaired. 

"We also know that there can be misrepair 
of damage, and there is some evidence that it 
is in fact the misrepair, the faulty repair, that 
eventually leads to cancer." (Upton. Tr. 346) 

Dr. Bertram Dinman (Alcoa) went 
further and expressed the opinion that 
none of the repair mechanisms could be 
expected to be 100 percent efficient; 

"Q. On page 2 of your statement, the very 
last paragraph, you have written: “By 1978 it 
has become apparent that errors in DNA 
sequences can be corrected by at least three 
general mechanisms," and you list excision or 
[pre] replication repair, strand break repair, 
and post replication repair. 

“To the best of your knowledge, are any of 
these repair mechanisms known to be 100 
percent effective? 

"A. I do not think there is any biological 
phenomenon which could be expected to 
occur 100 percent of the time.” (Dinman. Tr. 
7026-7029) 

OSHA concludes from the testimony 
cited above that DNA repair is not 
normally 100 percent efficient, and 
indeed that it would be unreasonable to 
expect it to be so. Accordingly our 
knowledge of DNA repair cannot be 
used to justify the assumption of 
population thresholds for carcinogens, 
either in general or in specific cases. In 
addition, DNA repair appears to be a 
general phenomenon and would be 
expected to be significant in 
experimental animals as well as 
exposed humans. Accordingly, its 
principal significance from the point of 
view of regulation is for the quantitative 
rather than the qualitative extrapolation 
from animals to humans. At present 
there is insufficient evidence for 
interspecific comparison of repair 
efficiency (Hart, S. 23-28; Tr. 3500), but 
any variations in efficiency would 
greatly complicate the problem of 
quantitative interspecific comparisons. 


A third protective mechanism cited by 
many witnesses is the detoxification of 
carcinogenic metabolites prior to their 
interaction with DNA or other cellular 
macromolecules. Some aspects of this 
mechanism have been discussed above 
relative to the hypthesis of “metabolic 
overloading” at high doses. The specific 
question relevant to threshold is 
whether detoxification mechanisms can 
be 100 percent efficient at low doses. 

Dr. Ralph Freudenthal (Stauffer 
Chemical Co.) spoke of the possibility of 
detoxification: 

“. . . there is a concentration at which 
detoxification can handle the material in such 
a way that the reactive metabolites do not get 
to the critical macromolecule9, and therefore 
you do not get tumorigenicity. So I believe not 
only in these studies is there a no-effect level. 
I think there is a real no-effect level.” 
(Stauffer, Tr. 6758) 

However, Dr. Curtis Harris (NCI) 
challenged the idea that it would be 
completely effective: 

“We are looking at conjugation of 
carcinogens with glutathione, sulfates, 
glucuronides. But as I mentioned, you cannot 
equate conjugation with detoxification, in 
that you cannot assume that the 
detoxification mechanisms are 100 percent 
efficient. And there are examples in which a 
conjugate can be deconjugated, leading to the 
active form of the carcinogen...” 
***** 

"I said that detoxification mechanisms are 
not 100 percent efficient, and it is 
unreasonable to believe that they would be. 
and that what some people call 
detoxification, conjugation reactions, can in 
fact lead to a conjugated product that can. by 
bacteria, or by normal human cells, be 
deconjugated. and you are right back where 
you started again, with the active form of the 
carcinogen.” 

***** 

“No, I think that there are several ways 
that you might, in understanding the 
mechanism, be able to prevent 
carcinogenesis. One is inhibiting activation, 
and the other is enhancing deactivation. 

Now, deactivation does not necessarily 
correlate with conjugation. It we could find a 
way of making everyone so that they could 
100 percent efficiently get rid of carcinogens, 
that would be very nice. I think that is an 
unreasonable hope, though." (Harris. Tr. 
1998-1999) 

A number of witnesses cited in 
support of the hypothesis of 
detoxification at low doses a paper by 
Dr. Jerome Cornfield (Cornfield, 1977; 
Hearing Exhibit No. 9). This paper, 
however, only explored the 
consequences of a mathematical 
hypothesis, and did not cite any 
evidence in support of its basic 
assumptions. In the Record of this 
rulemaking, it was shown that 
Cornfield’s model: (a) was applicable 
only at the cellular level, and not at the 


organism or population level; (b) would 
apply only to a single dose exposure; 
and (c) predicted a threshold only in the 
improbable circumstances in which 
deactivation was irreversible and takes 
place instantaneously, before any of the 
active metabolites is able to interact 
with DNA (Dr. Marvin Schneiderman 
(NCI). S. 28-30; Dr. David Hoel (NIEHS) 
S. 6; Dr. David Rail (Director, NIEHS). 
Tr. 395-396, Drs. Gerald Chase and Paul 
Kotin (Johns-Manville), Tr. 4941-4942). 
Dr. Marvin Schneiderman (NCI) and his 
colleagues discussed the Cornfield 
model in a paper presented to the New 
York Academy of Sciences Conference 
“The Scientific Basis for the Public 
Control of Environmental Health 
Hazards:” 

"Cornfield does not claim that this model 
demonstrates the existence of threshold but 
rather that the model is sufficiently 
permissive to accommodate a threshold. The 
model has been criticized as being deficient 
in its biological base in that (a) to get the 
"hockey stick" requires nearly instantaneoi 
and complete detoxification or instantaneou 
achievement of the subsequent steady state; 
(b) it seems to be concerned with a single 
pulsed exposure and not lifetime exposure, 
and (c) it has yet to deal with variation in 
detoxifying ability in an exposed population. 
Cornfield has withheld his model from 
current consideration as a practical risk- 
assessment procedure “because it appears to 
require quantitative information on metabolic 
pathways that will often not be available.” In 
fact, he gives no example of a case in which 
this information is available." (Schneiderman 
et al., 1978, p. 6; Appendix D to Schneiderm.m 
Post-hearing Comment, emphasis added) 

In his direct testimony Dr. 
Schneiderman (NCI) concluded: 

"Thus, I would conclude if one assumes 
instantaneous complete deactivation, one can 
show a threshold. If it is necessary to have 
instantaneous, complete deactivation, which 
is biologically most unlikely, to show 
threshold, then threshold is also most 
unreasonable." (Schneiderman, S. 30) 

Dr. Schneiderman (NCI) included in 
his direct testimony a letter addressed 
to the journal Science in which some of 
these objections were presented. 
Subsequently, this letter has been 
published by Science together with 
critical letters by G. McGaughey 
(Veterans Administration Hospital, Long 
Beach, CA), K.S. Crump (Louisiana 
Tech. University), J. Neyman (University 
of California), E. Scherer and P. 

Emmelot (Netherlands Cancer Institute) 
(Science. 202:1105-1107,1978). In reply. 
Dr. Cornfield stated: 

"An author cannot escape complete 
responsibility for misinterpretation of his 
writings, but I nevertheless suggest that only 
a misreading of my article could have led to 
characterizing the model given there as a 
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threshold model." (Ibid., p. 1107, emphasis 
added) 

Thus there appears to be no 
substantial evidence, either empirical or 
theoretical, in the Record to support the 
concept of a threshold resulting from 
low dose detoxification. 

Another hypothetical biological 
mechanism presented to support the 
concept of a threshold is that early 
lesions induced by carcinogens regress 
upon cessation or reduction of exposure. 
Strictly, this mechanism would result in 
a threshold duration of exposure rather 
than a threshold dose, below which no 
cancer would eventuate. One of the two 
witnesses who offered documented 
evidence for such an hypothesis was Dr. 
Leon Golberg (CUT): 

“One view of the primary changes, such as 
thyroid hyperplasia, that progress to 
neoplasia, regards them as precancerous 
processes. The question then arises: Are such 
primary changes irreversible, or does 
lowering or cessation of exposure to the 
igent that elicited them cause them to 
disappear? The latter course is observed with 
antithyroid agents (Jemec. 1977). Evidence 
also exists that, in the liver, bladder or other 
>rgans. what appear to be preneoplastic 
changes can be reversed in their early stages, 
depending on dose and duration of exposure 
[Pitot. 1977; Farber, 1976; Pitot, Bareness, and 
Kitagawa. 1978; Farber and Solt. 1978; 

Friedell, Jacobs, Nagy, and Cohen, 1977). The 
implications of these few observations are 
potentially momentous. They may not be 
found to be universally applicable, but they 
do emphasize that measured caution, and a 
search for understanding, is more appropriate 
in the interpretation of scientific observations 
Than insistence upon rigid criteria.” (Golberg, 
S. 6) 

Dr. Paul Kotin (Johns-Manville), 
apparently citing the same sources, 
estified that he had changed his 
scientific opinion and now believed in 
the concept of threshold “on the basis of 
three almost simultaneous, epoch- 
making observations in liver 
carcinogenesis”: 

“. . . within the recent past Dr. Farber has 
convinced himself, and incidentally, he has 
convinced me, that he has identified some 
enzymatic markers which are critical to the 
carcinogenesis in the liver, and he has used a 
rat model rather than a mouse model. And 
Dr. Pitot himself has demonstrated, certain 
enzymatic pathways and enzymatic 
production of the pathways enzyme, which 
he thinks are significant to and involved with 
the development of malignant neoplasms in 
the liver. And the same of Peter Emmelot of 
the Netherlands. 

• * * * * 

“Several things have happened as a result 
of their studies. One, both Dr. Pitot and Dr. 
Farber have observed regression of lesions 
which were characterized as being on the 
way toward neoplasia. So I guess the reason 
r or my changing my mind is that until such a 


time—and again, let me say that these are 
neoplasms in animals with no genetic 
selection for high liver cancer—so that the 
whole question of the hepatoma which was 
used in the diagnosis of—or in the regulation 
for carcinogens becomes a moot point, that at 
least using the liver model one cannot say 
positively that an increased incidence of 
these genetically predetermined tumors is 
sufficient to indict an agent as a carcinogen.” 
* « * • * 

”. . . Of course liver tumors in mice and 
rats can predict or show some correlation 
with liver cancer in man . . . what I am trying 
to say is that they predict, but do so within 
the confines of dose response and exposure 
to levels which do not result in cancer, and 
even more dramatically, result in the 
regression of some of the benign nodules, 
much the same as skin papillomas regress 
when you have an inadequate dose of a 
carcinogenic polycyclic hydrocarbon. (Kotin, 
Tr. 8740-8744) 

In response to questions about 
whether all the “benign nodules” regress 
at low doses, however. Dr. Kotin replied: 

"I can’t say some or all.. . . Whether they 
all regress or not. I don’t know.” (Kotin, Tr. 
8744) 

In fact, two of the scientists 
responsible for these “epoch-making 
observations” presented testimony in 
these hearings, and neither cited his 
own work as supporting the hypothesis 
of a threshold. Papers by Dr. Pitot and 
Dr. Farber were introduced into the 
Record (Pitot, 1977, Hearing Exhibit 181, 
no. 1; Farber 1973,1978, Appendices to 
Farber Statement; Farber et al. 1977, 
Hearing Exhibit 181, no. 2). These papers 
do not support the issue of thresholds. In 
fact, Dr. Pitot made the following 
comments in his prepared statements: 


’’Although it is true that we can not specify 
the precise level at which possible hazard to 
an individual becomes zero, it must also be 
recognized that living is not a "no-risk” 
situation. 

* * « * * 

"Although, as emphasized in the OSH A 
document , it is not possible to establish a . 
threshold for a chemical carcinogen or even 
the shape of the dose-response curve at low 
levels of exposure, many data show that the 
incidence of tumors decreases markedly as 
the dose of a carcinogen is decreased.” (Pitot, 
S. 2-3.) (Emphasis supplied.) 

And Dr. Emmanual Farber (Univ. of 
Toronto) commented on Dr. Kotin's 
interpretation of his work as follows: 

“As he correctly pointed out, early 
preneoplastic liver lesions do regress unless 
the environment is appropriate for continued 
stimulation of the initiated cells (promotion). 
However, we also pointed out that the 
induction of initiated cells was an 
irreversible phenomenon. As in the skin, 
these early lesions were found to persist for 
long periods (up to 44 weeks) and could be 


stimulated to proliferate at will by creating 
the appropriate environment for selection. 

“Using our new assay for initiation, we 
have not found a dose of diethylnitrosamine 
that does not initiate if accompanied by cell 
death plus regeneration or better a round of 
cell replication. Thus, we cannot be certain 
that a threshold actually exists for initiation 
of carcinogenesis. This is particularly so. 
given the well known variation in 
susceptibility to carcinogens of animals of 
different genetic background. 

"Judging by our own work and a 
knowledge of the published literature, and 
given the wide variation in susceptibility with 
genetic diversity, I cannot convince myself 
that a threshold has ever been clearly 
demonstrated for initiation of the 
carcinogenic process." (Farber. Post-hearing 
Comment, p. 1) (Emphasis supplied) 

Finally, Dr. Emmelot, in his response 
with Dr. E. Scherer to Dr. Cornfield 
[Science, 202:1978,1107) pointed out 
that neither Dr. Cornfield’s data nor Dr. 
Gehring's are consistent with Dr. 
Cornfield’s model. Thus it appears that 
Drs. Kotin and Golberg were in error in 
citing the works of Drs. Pitot, Farber and 
Emmelot in support of the threshold 
hypothesis. 

3. Do “bionutrients ” necessarily 
display thresholds? 

A number of witnesses proposed the 
hypothesis that because certain 
chemicals (“bionutrients”), which 
appear to be essential at low doses for 
the existence of human life, are 
carcinogenic at high doses in 
experimental animals, these substances 
must therefore necessarily have 
thresholds. This hypothesis is 
apparently based upon an assumption 
that “Nature wouldn’t do it to us.” See, 
e.g.: Dr. Robert Olson (St. Louis Univ.); 
Dr. James Jandl (Harvard Univ.): Dr. 
Bernard Oser (AIHC); Dr. Ronald Hart 
(Ohio State Univ.); Dr. George Claus 
(AIHC); Dr. Elwood Blanchard (DuPont); 
Dr. Leonard Goldwater (AIHC); Dr. John 
Thorpe (API); Dr. Arthur Furst (Univ. of 
San Francisco); Dr. Ralph Freudenthal 
(Stauffer Chemical Co.); Dr. Gary ter 
Haar (Ethyl Corp.); Dr. Paul Gross (IHF); 
and Dr. Adrianne Rogers (MIT). Dr. Paul 
Kotin (Johns-Manville) alluded to this 
issue in his written submission: 

“There are two instances of biological 
circumstances which unequivocally 
dramatize the concept of a threshold level of 
carcinogenic effect. The first relates to the 
carcinogenicity of certain steroid hormones. 
Estrogens and androgens are carcinogenic for 
experimental species, and in the case of 
estrogens, the occurrence of disease in 
humans has been documented (23). In the 
case of the synthetic estrogen stilbestrol and 
the naturally occurring estrone, cancer has 
been observed only after the administration 
of large doses of these agents. Estrogenic 
hormones are ever-present at subthreshold 
levels in the earth’s population. 
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'The second instance relates to the 
universal occurrence of certain trace metals, 
such as nickel and chromium, in the bodies of 
man (24. 25). In both animals and man these 
elements have been shown to be carcinogenic 
at high dose levels. Their physiologic 
presence, however, is unaccompanied by any 
demonstrable abnormalities." (Kotin. S. 15) 

Other substances cited in this context 
were tryptophane. Vitamin D, cobalt, 
selenium, indole, calcium, lactose and 
maltose. 

A number of witnesses contested this 
hypothesis. Dr. Richard Bates (NIEHS; 
FDA) discussed the hypothesis as 
follows: 

"On the threshold question, the assumption 
is often made that since hormones are natural 
chemicals of the human body, there are levels 
that are noncarcinogenic and a small 
incremental exposure over natural levels will 
have no significant effect This overlooks the 
fact that a substantial proportion of human 
cancers occur in organs under the control of 
hormones even among individuals who have 
never received synthetic hormonal chemicals. 
Thus, "normar levels of exposure do appear 
to be related to the development of cancer in 
some people. A small increase in those levels 
may have a small impact on the total cancer 
incidence, but is not necessarily negligible. 
The problem with the second question is 
illustrated by the drug, dieihyl9tilbestrol. This 
drug is carcinogenic in experimental animals 

(32) and has been shown to cause cancer of 
the vagina in the offspring of some women 
who were treated with it during pregnancy 

(33) . It almost certainly can induce cancer 
through the same mechanism as natural 
estrogens, but it also has a chemical structure 
that some have suggested might be capable of 
being activated to a chemical that can bind to 
DNA (34), and therefore may act through 
other meidianisms of carcinogenesis as well." 
(Bates. S. 17-18) 

Dr. Upton (Director, NCI) agreed with 
this position: 

"I do not see that the existence of evidence 
for essentiality of a materia) as a trace 
nutrient is incompatible with the concept that 
that same material may be carcinogenic in 
trace amounts. So 1 don't think that kind of 
evidence in any way contradicts the notion 
that there may be in fact no non carcinogenic 
or safe level in the cancer risk sense." 

(Upton. Tr. 272) 

And in speaking of sunlight as another 
example, he remarked: 

. . conceivably in any amount [it] is 
both deleterious, and in appropriate amounts, 
useful. There is no reason why it shouldn’t be 
both deleterious and useful a priori." (Upton, 
Tr. 348) 

Dr. Robert Squire (Johns Hopkins 
Univ.) submitted a post-hearing 
statement concerned with the question 
of bionutrients. At the outset. Dr. Squire 
stated: 

"Several witnesses proposed that no-effect 
levels or 'thresholds* of carcinogens are 
demonstrated by the fact that some essential 


bionutrients or endogenous substances are 
also carcinogenic at higher doses (see 
Appendix IV for a list of such claims). The 
presumption is that if substances are 
normally present, i.e., physiologic at certain 
tissue levels, they cannot also be carinogenic 
or otherwise harmful at the same or similar 
levels. 

"There is no logical basis for such 
reasoning, and it most certainly is not 
supported by scientific evidence. In fact, 
analysis of the available data, substance by 
substance, clearly shows that evidence for a 
threshold cannot be derived from this 
reasoning ... It cannot a priori be assumed 
that low levels of different substances, in 
bionutrients or otherwise, do not contribute, 
at least in part, to the existing incidence of 
human cancer. To the contrary, the 
unpredictable side effects of several drugs 
and food components suggest that low levels 
o£certain nutrients and other substances 
probably do account for considerable disease 
burden in the population. This is particularly 
true if one considers the potential additivity 
of synergistic capability of many 
substances." (Squire and Goodman. P.H.C., p. 
1 - 2 ). 

Dr. Squire then carefully reviewed 
and catalogued the proffered evidence 
found in the Record in considerable 
detail (Appendix IV) and concluded that 
none of the cases provided evidence for 
thresholds. Dr. Squire reviewed the 
evidence for the carcinogenicity of 
number of the substances in question 
(cobalt, selenium, calcium, vitamin D2, 
tryptophane, indole, and eggs) and 
determined that the carcinogenicity of 
such substances has not yet been 
conclusively demonstrated. He stated 
that nickel and chromium were 
acknowledged bionutrients, but it was 
not known whether their carcinogenic 
forms were the same as their 
biologically necessary ones. The 
hormone, estrogen, presented the most 
completely documented case according 
to Dr. Squire. He pointed out that 
estrogen is an acknowledged 
bionutrient, an endogenous substance, 
and, yet. an established carcinogen. In 
addition, animal data (Heston, 1975) and 
human epidemiological data (Feinleib, 
1968, Exhibit to Squire’s Post-hearing 
Comments) both showed reduced 
frequencies of breast tumors in 
ovariectomized females, indicating that 
estrogens, even while performing their 
necessary biological functions at 
physiological levels, simultaneously 
contribute to the "background” 
incidence of breast cancer. The risks 
appear to rise continuously with dose 
without any evidence of a threshold. 

Dr. Rail concurred with this 
interpretation: 

"I know of no biochemical or physiological 
principle that indicates there is any reason to 
believe that. 1 find it much more comfortable 
scientifically to believe that they are indeed 


carcinogens, even at that concentration 
which is a biological necessity. 

"I think the critical point is that chemicals 
are not known to induce any tumors that do 
not naturally occur. Therefore, somd of the 
background incidence of tumors, cancers in 
the population may well be due to these 
critical, important, necessary trace elements, 
hormones, and so forth. That, to me. bears no 
relationship to the threshold hypothesis." 
(Rail. Tr. 374-375) 

The idea that these essential 
bionutrients might at least in part, 
account for the "background" 
occurrence of cancer was supported by 
others. Dr. Benjamin L. Van Duuren 
(NYU) stated: 

", . . there are certain chemicals which are 
natural body constituents that can cause 
cancer, and that is why there is a certain 
incidence of spontaneous cancer." (Van 
Duuren. Tr. 1851) 

Dr. Lawrence Fishbein (NCTR) 
concurred (Fishbein, Tr. 1889). 

Drs. Squire and Goodman offered the 
following summarizing comments: 

"In the preceding pages, the inability to 
demonstrate a threshold was based upon a 
lack of adequate evience for carcinogenicity, 
or, with the exception of hormones, lack of 
evidence to demonstrate that certain 
carcinogens are also required nutrients or 
endogenous substances. In the case of 
hormones, the evidence shows that normal, 
endogenous substances may also contribute 
to cancer development, and there is no basir 
to conclude that the same phenomenon does 
not apply to other physioiogical substances. 
Primarily, however, one fundamental issue 
prevails, i.e.. without specific supporting 
evidence, there is no logical a priori basis for 
concluding that because something is 
required or beneficial for some specific 
function, it cannot also be harmful or 
carcinogenic." (Squire and Goodman, Post- 
hearing Comment, p. 14) 

Finally, Dr. Saffiotti (NCI) also 
reviewed this hypothesis, drawing 
similar conclusions: 

"The specific examples used by Dr. Olson 
were those of selenium, chromium, nickel and 
of steroid hormones. The argument appears 
to be a logical non-sequitur. The fact that a 
substance is essential to normal body 
functions at a certain level in no way 
precludes the possiblility that this substance 
may under certain circumstances also enter 
into particular chemical-biological reactions 
which induce specific damage to certain cells, 
such as neoplastic transformation. The best 
example to illustrate this point is the case of 
estrogens (cited by Dr. Olson himself)- It is 
well known that a normal level of these 
hormones indeed causes the induction of 
mammary tumors, as known by the fact that 
reduction of the levels of these endogenous 
hormones by ovariectomy leads to a marked 
reduction of the "spontaneous" incidence of 
breast tumors. This phenonemon has been 
shown not only in experimental animals but 
also in human females. Another relevant 
example is that of sunlight, which under 
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"normal” conditions is beneficial or even 
essential and is well tolerated by populations 
with highly pigmented skin. The same level of 
sunlight, however, is associated with a 
definite skin cancer incidence in light¬ 
skinned populations and results in an 
extremely high incidence and mortality from 
skin cancer in individuals with a specific 
genetic predisposition [Xeroderma 
pigmentosum). The same general argument 
applies to the cases of selenium, chromium 
and nickel, but in these cases, it has not been 
established that the chemical compounds of 
these elements which are essential are in fact 
the same as those discussed as carcinogenic. 
The evidence for carcinogenicity of selenium 
has been reviewed by the IARC and 
considered inconclusive (IARC 1975: NAS. 
1976). The evidence for the carcinogenicity of 
chromium and nickel is limited to some 
specific compounds (IARC 1973. Vol 2; 1976, 
Vol 11). The chemical relevance of this 
evidence to the mechanisms of physiological 
action of chromium and nickel is uncertain, 
and it seems unlikely that the same 
compounds would be involved. 

“Other witnesses in the hearing have cited 
other compounds in this context, such as 
tryptophan and its metabolites for which 
carcinogenic effects are experimentally well 
documented; for these compounds—as 
discussed above—there is no evidence on 
which to assume that they do not ever exert 
any carcinogenic effect at "normal" levels in 
humans. 

"A few other compounds, discussed in the 
record of the hearing in this context, are 
Vitamin D, Vitamin A. calcium, cobalt and 
lactose. The evidence for the carcinogenicity 
of these agents is either inadequate or highly 
questionable. They do not pose any different 
problem than those reviewed above. 

"In conclusion, the data available on the 
carcinogenic activity of compounds which 
are considered as essential nutrients or body 
constituents does not warrant any general 
inference that population thresholds can be 
determined for chemical carcinogens." 
(Saffiotti. Post-hearing Comment, pp 1-3) 

OSHA concludes that it is not logical 
to assume that there must be thresholds 
for "bionutrients”. Indeed, OSHA 
believes that there is substantial 
evidence in the Record showing that 
such thresholds probably do not exist. 

4. Are there theoretical reasons to 
expect that a threshold exists at the 
cellular level? 

Several witnesses presented a 
theoretical argument that a minimum 
number of molecules—about 10,000 —of 
a toxicant must be present in a cell 
before any biological effects could take 
place: Dr. Robert Scala (Exxon), S. 11- 
12: Dr. George Claus (A1HC), S. 22-27; 

Dr. Robert Olson (St. Louis Univ.), S. 29- 
33; Dr. Bernard Oser (AIHC), S. 4-5; and 
the AIHC Panel on Alternatives, S. A-4. 
All of these arguments referred directly 
or indirectly to a paper by B. D. Dinman 
(1972), who reviewed data on dose- 
response relationships for enzyme 
inhibition and concluded as follows: 


"Hutchinson in a perceptive essay has 
proposed the concept that there might be a 
concentration limit below which biologically 
significant reactions probably would not 
occur." 

***** 

"Obviously the construction of a 
satisfactory stochastic model is beyond our 
present capabilities. But if we use the 
approach suggested by Hutchinson, it would 
apparently be reasonable to suggest that, 
"there might be too many commoner, 
accidentally and potentially interfering 
materials (or sites?) around in the ceil for any 
very important substance to work practically 
at a concentration of less than 10 4 atoms or 
molecules per cell". 

"... To believe that a single molecule’s 
presence in a cell implies a definite potential 
for deleterious effect disregards stochastic 
consideration. To believe that such molecules 
cause an undesirable effect disregards the 
presence of multiplicity of interfering 
substances. Such thinking also does not take 
into account the fact that the dose of a 
foreign atom may be related to the 
probability of its interacting with an 
available active site or that a similar 
probability governs the answers to the 
question of whether interactions will occur at 
discrete topographical loci upon a structural 
or functional molecule (or on a possible 
precursor). While the construction of 
stochastically sound model is remote, the 
reasonableness of the hierarchy of cellular 
element concentrations as these relate to 
metabolic function suggests that a threshold 
for biological activity exists within a cell at 
10 4 atom8."(Dinman, 1972, pp. 495, 497; 

Exhibit 7 to Scala Statement) 

No evidence was presented in the 
Record that this argument has any 
relevance to carcinogenesis. Dr. 
Dinman’s original paper presented data 
only for enzyme inhibitors. Drs. Olson 
and Claus cited evidence only for 
enzyme inducers, hormones, and 
vitamin B 12 (loc. cit.). All these agents 
affect macroscopic functions of the cell, 
and there is no scientific reason 
whatsoever to extrapolate from such 
data to events such as reactions with 
genetic material. At a recent symposium, 
Dr. Marvin Schneiderman (NCI) 
addressed this issue and commented as 
follows: 

"First, cancer appears often to be a disease 
of DNA damage or mis-repair, or incomplete 
repair and there is evidence that large 
numbers of molecules of an offending agent 
are not needed to cause DNA damage." 
(Schneiderman et al.. 1978, p. 2; Appendix D 
to Schneiderman Post-hearing Comment) 

Other reasons for regarding 
carcinogenesis as a phenomenon 
different from toxic effects such as 
enzyme inhibition were given above 
(subsection 1). Indeed, Dr. Dinman 
himself presented testimony in these 
hearings and did not make any claim 
that this argument would be relevant 
(Alcoa, Statement). Finally, even if the 


argument did apply to some class of 
carcinogens, it would have no practical 
relevance to OSHA standard-setting, 
because the hypothetical threshold 
concentration of 10 4 molecules per cell 
would appear to correspond to an 
extremely low level of exposure. For a 
substance of a molecular weight 600, it 
would correspond to only about 5 
micrograms in a human liver, which 
could result from an occupational 
exposure to a concentration of less than 
1 ug per cubic meter. 

5. Have thresholds in fact been 
demonstrated for specific carcinogens? 

Several witnesses claimed that 
thresholds had been observed for 
various carcinogens, but, in spite of 
questioning, only a handful of 
documented cases were proffered for 
the record. Dr. Paul Kotin (Johns- 
Manville) cited radiation, DDT, and 
asbestos as examples (Kotin, Tr. 8700; 
Kotin, Post-hearing Comments). The 
case of radiation has already been 
discussed above with citations to the 
work of Dr. Upton and the report of the 
Federal Radiation Council. The most 
extensive and detailed review of dose- 
response relationships for radiation 
carcinogenesis concluded that existing 
data could all be represented by a 
linear, non-threshold function 
(Committee on Biological Effects of 
Ionizing Radiation. 1972, pp. 8&-87; 
Reference to Wilson Statement). 

The case of asbestos was discussed in 
detail by Dr. Marvin Schneiderman 
(NCI): 

"The authors say "The methods agreed in 
demonstrating a clear direct relationship, 
which may well be linear, between excess 
lung cancer mortality and total dust 
exposure. One of the discussants of the paper 
(Mr. G. Berry of the Medical Research 
Council of Great Britain), says "The way the 
x 2 statistics are presented (in Table 4) 
suggests that the authors were considering a 
threshold model, i.e. that there was no excess 
below some non-zero exposure. Certainly 
there was no detectable excess for an 
exposure less than 300 10 6 pf“^r but they 
obviously do not attach too much weight to 
this since they remark in the summary that 
the relationship may well be linear. It is 
difficult to quarrel with this in view of the 
fact that the x 2 of 38.76 with 9 degrees of 
freedom may be subdivided into 38.00 with 
one degree of freedom representing a linear 
trend and 0.76 with eight degrees of freedom 
for deviations about the trend; this is almost 
too good to be true!" It seems to us that this 
excellent piece of work, with careful 
attention to problems of data collection and 
analysis, with a rather large number of cases 
and controls, further indicates the almost 
insurmountable problems in establishing 
threshold for humans. We find it impressive 
that no clear threshold has been shown for 
this, or any other human exposure studies." 
(Schneiderman et al., 1978, pp. 25-26; 
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Appendix D lo Schneiderman Post-hearing 
Comment) 

Dr. William Nicholson (Mt. Sinai 
School of Medicine) also discussed the 
case of asbestos at length (Nicholson. 

Tr. 1706-1712), with similar conclusions: 

M . . . we cannot establish thresholds for 
cancer, whether for asbestos, as has already 
been discussed, or for other carcinogens.” 
(Nicholson. Tr. 1706) 

For DDT, carcinogenic effects have 
been demonstrated in animals at the 
lowest doses tested, and there are no 
adequate epidemiological studies (IARC. 
1973, vol. 5, pp. 106-109; NIOSH 1978a; 
see Chapter IV, Evidence Derived From 
The Human Experience , above). 

Dr. Harry Demopoulos proposed 
cigarette smoke as a carcinogen for 
which a threshold had been observed 
(Tr. 5463). However, there are extensive 
data in the Record demonstrating a 
linear, non-threshold dose-response 
relationship for cigarette-caused lung 
cancer, down to a non-zero incidence in 
“non-smokers” [Doll, 1964,1971; 
Whittemore and Altshuler, 1976; Figure 1 
to McCann Statement; OTA 1977). 

Dr. Robert Olson (St Louis Univ.) 
claimed that thresholds had been 
established for “numerous biologically 
active compounds”, but he cited few 
except for the so-called “bionutrients” 

(S. 32-36). In any case, as pointed out 
above, he used the term threshold 
synonymously with “no-observed-effect 
level” (S. 10). Dr. Paul Woolrich (AIHA) 
who proposed dimethyinitrosamine (Tr. 
4286). and Dr. Francis J.C., Roe, who 
proposed cadmium (S. 24). also 
apparently were referring to “no- 
observed-cffect levels.” since the papers 
they cited provide no evidence of 
thresholds. 

The issue of identification of 
thresholds from empirical data was put 
into scientific perspective by Dr. Charles 
C. Brown (NCI) in a paper referenced by 
Dr. Arthur Furst (Univ. of San 
Francisco): 

Thresholds may be considerd from two 
viewpoints—an '‘actual” threshold, which is 
an exposure below which any carcinogenic 
response attributable to the specific agent is 
impossible, and a "practical” threshold, 
which is an exposure below which an 
attributable carcinogenic response is highly 
unlikely . . ." 

", . . Experimental or observational 
evidence of the existence of an "actual” 
threshold is usually presented in the form of a 
dose-response graph, in which the percentage 
of animals with tumors or the average 
number of tumors per animal is plotted 
against the dose of the carcinogen. Either the 
existence of doses that do not lead to an 
increase in tumor incidence over controls, or 
the extrapolation of such curves to low doses 
that apparently would result in no tumor 
increase, is cited as an indication of the 


existence of a threshold below which no 
response is possible. This type of reasoning is 
an exercise in self-deception. 

"In the first case, failure to observe 
positive responses does not guarantee that 
the probability of response is actually zero. 
From a statistical viewpoint, zero responders 
out of a population of size N is consistent at 
the 5% significance level with an actual 
response probability between zero and 
approximately 3/N (e.g., when N= 100 and* 
zero responders are observed, the true 
probability of response may be as high as 
3%). 

"In the second case, when an observed plot 
of dose against tumors is extrapolated 
downward to find a no-effect dose, it is 
assumed that the observed dose-response 
relationship, usually linear, will obtain 
throughout the entire spectrum of doses and 
that one threshold exists for the entire 
population at risk. The assumption of 
linearity throughout the entire dose spectrum 
can easily lead to erroneous conclusions.” 
(Brown. 1977; reprinted with minor changes in 
NAS. 1977a; Appendix I to Rail Statement) 

Finally. Drs. Marvin Schneiderman 
(NCI). David Rail (Director, NIEHS), 
Donald Kennedy (Commissioner. FDA) 
and Matthew Meselson (Harvard Univ.) 
referred to an extensive review of the 
world literature on dose-response 
relationships for carcinogens: 

"Threshold hypothesis. This hypothesis 
assumes that there is a dose below which 
cancer induction cannot occur. An 
examination of published dose-response data 
for chemical carcinogenesis in laboratory 
animals provides no clear indication of a 
threshold for any carcinogen (Craig and 
Miller 1974). In a review of 151 dose-response 
curves, none was found to be clearly 
inconsistent in a manner suggesting a 
threshold with both the single-event and the 
probit hypotheses discussed below. Neither is 
there any adequate theory of chemical 
carcinogenesis that would require the general 
existence of thresholds. Thus, even if a 
threshold is postulated, there is presently no 
empirical or theoretical basis for determining 
the dose at which it may occur. Unless and 
until this can be done, the threshold concept 
does not provide a practical basis for risk 
estimation." (NAS, 1975a. P. 83; Appendix H 
to Rail Statement) 

Dr. Meselson commented further: 

"But the first is that I know of no 
publication in the entire literature on dose 
response of primary carcinogens that 
provides evidence for the existence of a 
threshold. I have asked toxicologists to send 
me publications with such evidence, and I 
have not received a single one. I have gone 
through the—as mentioned in the National 
Academy report that is part of my 
testimony—the dose response study by the 
Franklin Institute done under contract with 
the National Cancer Institute, in seeing there 
is not a single case, and they have tried to 
review the entire world literature on dose 
response, 150-some odd dose response curves 
are reviewed in that study. I have not seen a 
single case in which the data depart 
significantly from the either probit or single 


particle hypothesis in a way demanding a 
threshold." (Meselson. Tr. 1545) 

OSHA believes that, based on this 
testimony and the other evidence in the 
Record, no threshold levels should be 
presumed to exist for regulatory 
purposes at the present time. 

6. Is there a consistent relationship 
between dose and latent period that 
would result in a practical threshold at 
low doses? 

A number of witnesses presented an 
hypothesis that there is an inverse 
relationship between the dose of a 
carcinogen and the latent period for 
development of the consequent tumors, 
such that at sufficiently low doses, the 
latent period would exceed the lifetime 
of the animal and no tumors would be 
manifested. The corresponding dose 
would then be regarded as an 
“effective” or “practical” threshold. This 
argument might also be characterized as 
the “You shouldn't live so long” theory. 
This hypothesis is derived ultimately 
from the work of Druckrey who 
presented his results in the form of the 
following empirical generalization: 

"In conclusion, the results of the 
quantitative experiments presented here 
conformingly show that also in 
carcinogenesis at continuous exposure with 
all substances tested and without regard to 
the organ of tumour development, clear dose- 
effect and time relationships exist, which are 
explained by the general formula 

dt n = const. 

(10) with n>l. Accordingly on logarithmic 
coordinates linear regressions are obtained. 
Even in the range of very small doses d no 
deviation from linearity is recognizable. 

There is no indication for the existence of a 
"subthreshold dose" as far as the primary 
effects on the cellular level are considered. 

"Formula (10) proved to be valid not only 
in animal experimentation but also in human 
cancer statistics as demonstrated by Nordling 
(1953) and by Doll (1963). The numeric value 
of n, however, differs considerably with 
different carcinogens ranging from 1.1 up to 
6.5 and can be considered as an indicator for 
the carcinogenic activity of the individual 
compound." (Druckrey, 1967, p. 75; Exhibit 8 
to Scale Statement). 

This generalization was narrowed by 
the late Dr. Hardin B. Jones (Univ. of 
San Francisco), who presented the 
following conclusion: 

"Both threshold and non-threshold patterns 
of dose-effect relationships show a further 
influence of dose on risk of cancer in that the 
time to the appearance of cancers (the "latent 
period”) increases as a fractional power of 
the reduction in exposure. When degree of 
exposure to a carcinogen becomes 
sufficiently small, the risk of cancer may 
become zero because there is not enough 
time, within the life span, for any cancers to 
develop. (Jones, S. 3) 
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Dr. Jones supported his conclusion 
with some documentation (Jones, 
Appendix B) and the following 
irgument: 

"It is not practicable to determine just 
when the initial carcinogenic change takes 
place even when there is a single exposure to 
a carcinogen, and the starting point is even 
more uncertain when there is chronic 
exposure to a very low environmental level 
of the carcinogen. It is also difficult to 
determine the exact point at which a viable 
•umor has evolved; that should be the 
ndpoint, as the former is the starting point, 
for the measurement of what is commonly 
called "the latent period for carcinogenesis". 
But even with relatively crude boundaries of 
the latent period, it turns out that a general 
law governs its relationship to dose. If a dose, 
D 0 is associated with a latent period, t* for a 
siven species of animal and a given 
carcinogen under specific conditions, then the 
latent period, t, associated with another dose. 
D, can be expressed as: 

t=t 0 (D 0 /D)'" 

and n usually has a value close to 3." 

"This is a relationship that lends to a linear 
graph when plotted on log-log paper. The 
following examples show the generality of 
the power relationship between dose and 
’ime, and the possibility of simple 
extrapolation, in graphic analysis of the 
relationship, by prolonging the straight line. A 
statistical association of mathematical 
ormulation. however, is of little force 
without a sound explantion of a way the 
relationship has come about as a biological 
response. Alexander Grendon and I have 
proposed the hypothesis that the carcinogen 
generates a fairly uniform density of initially 
altered cells in the tissue of concern, but that 
the affected cells result in tumors only if two 
or more clones that develop from them grow 
to a point where they make contact. We have 
postulated that it requires interaction of some 
unknown number of affected cells to generate 
an autonomous tumor. If the density of 
initially altered cells is proportional to dose, 
as indicated by the tumor-dose relationship, 
then the mean distance between any two 
adjacent altered cells should be proportional 
to the cube root of dose. If the rate of growth 
of the individual pretumorous clones is 
uniform, the mean values of the time for 
adjacent clones to join should be inversely 
proportional to the cube rooj of the dose of 
carcinogen. Probably very few of the clones 
survive to reach this stage because of 
modifying factors, including those that relate 
to the defense mechanisms of the body 
against tumor formation. Thus, the actually 
measured dose-time effect will vary from the 
inverse cube root of dose. Instead of n=3 in 

t = constant/D ,y " may be some value such as 
2.4 or 3.5, etc. 

Linear extrapolation of dose and yield of 
tumors may theoretically indicate that N 
cases of cancer may result from even trace 
amounts of a carcinogen in food. In this case 
the risk is assumed to remain unchanged per 
unit of exposure form the high levels inducing 
tumors in experimental animals to the dilute 
residue in food. Linear extrapolation of the 
dose-latent period graph, however, indicates 


that these theoretical cancers would appear 
long after the maximum life span, so that, in 
fact, the hazard at trace residue levels is 
negligible or perhaps truly zero." (Jones, S. 
14-10) 

Dr. Jones’s contention that the 
exponent “n” is usually equal to or close 
to 3 is not supported, however by the 
data cited in his own Appendices. As 
shown by Druckrey (1967), the value of 
“n” may vary between 1.1 and 6.5 for the 
chemicals he studied. Moreover, Jones 
and Grendon (1975) cited two cases in 
which n was infinite, i.e.. the latent 
period was independent of dose 
(diethylstilbestrol at low doses, and 
urethane). 

Nevertheless, Dr. Jones’s conclusion 
was used by a number of witnesses to 
argue that the dependence of latent 
period on dose would suffice to ensure a 
practical threshold dose, below which 
no tumors would occur in the lifetime of 
exposed animals. One such argument 
was the following: 

"(3) As the dose of a carcinogen is 
decreased, the latency period for cancer 
development increases. This phenomenon 
was revealed lucidly by Druckrey (1967), who 
noted that the does multiplied by some power 
of time was constant; i.e. dt"=constant in 
which n=2 to 4. For all practical purposes, 
this relationship implies a threshold in that 
multiples of a lifetime will be required for 
expression of cancer in response to low 
doses. Albert and Altshuler (1973) utilized the 
increasing latency with decreasing dose of a 
carcinogen to formulate limits for 
unavoidable exposures to carcinogens. 

"(4) Utilizing the relationship of dose to 
time-of-appearance of cancer, Jones and 
Grendon (1975) postulated that a number of 
cells in close proximity require 
transformation to allow development of an 
aberrant clone of cells and ultimately cancer. 
This multihit hypothesis, if true, will result in 
a marked reduction in the incidence of cancer 
as the dose is decreased for the same reason 
that trimolecular chemical reactions become 
negligible as the concentrations of the 
reactants are decreased." (Gehring and Blau. 
1977, p. 166; Exhibit 9 to Hoel Statement) 

The Council for Agricultural Science 
and Techonology commented: 

"A fourth form of evidence is provided by 
the observation that the length of time 
between exposure and cancer development 
increases as the dose becomes smaller (Jones 
and Grendon. 1975). Extrapolation of such 
trends to doses lower than those at which 
cancer development is found experimentally 
leads to the inference that at suitably small 
doses the time between exposure and cancer 
development should exceed the lifetime of 
the species. According to such an 
extrapolation, the dose that corresponds to a 
lag time of one lifetime between exposure 
and cancer development might be defined as 
the threshold exposure for a single dose of a 
carcinogen." (CAST, S. 13) 

Dr. Robert Scala (Exxon) pointed out: 


"Jones and Grendon (1975) have suggested 
that the data on leukemia latency in 
survivors of atomic bombing and in humans 
exposed to radium from dial painting also 
lend themselves to comparable anaylses. For 
the radium painters, the latent period could 
be shown to be a function of a constant 
divided by the true radium equivalent; there 
is a practical threshold to the carcinogenic 
effect of ingested bone-seeking alpha emitters 
in that life ends for other reasons before 
radiogenic cancer can appear following small 
ingested doses. Jones and Grendon further 
point out that no experimental situations 
have been uncovered in which the 
relationship between latent period and 
carcinogenic dose was different for man from 
that for other animal species." (Scala, S. 15) 

Reserve Mining Co. commented as 
follows: 

"Finally, numerous animal 
experimentations have unquestionably 
demonstrated the existence of the dose- 
response effects of carcinogens. The 
experiments of Druckrey,* and others, 
pertaining to numerous carcinogenic 
substances, have demonstrated the now 
accepted principles that the smaller the dose, 
the longer the time of cancer induction, and 
at very low dosages, the induction time can 
be longer than the life expectancy of the 
animal under investigation. These 
experiments amply demonstrate what has 
come to be identified at the “practical 
threshold level of exposure," i.e., the level of 
exposure which will not result in any 
carcinogenic effect within the life-expectancy 
of the subject animal." (Reserve Mining, S. 
17-18) 

However, a number of witnesses who 
commented on this issue showed that 
Druckrey’s conclusion may not apply in 
general even to animal experiments, 
may not apply to cancers in humans, 
and cannot be used in the estimation of 
risks to humans exposed at low doses. 

In the first place, “latent periods” are 
difficult to define and to measure, 
particularly in extrapolating from 
animal experiments to humans (much 
less from one human group to another). 
Dr. Umberto Saffiotti (NCI) explained 
the difficulties as follows: 

'The determination of latent period can be 
made by various techniques of observation in 
the course of a bioassay. If both test and 
control animals are sacrificed at a fixed time, 
only the early part of a temporal distribution 
curve may be observable, and consequently 
the estimate of the average latent period for 
all tumors or tumor-bearing animals may be 
artificially altered. If the test and control 
groups are allowed to live out their lifespan, 
the comparison of latent periods must take 
into account the relative survival and the 
number of animals at risk, particularly in the 
case of competing risks. A definition of 
latency period must be provided in the 
context of bioassay, and the methodology 
used for estimating it must be described. It is 
always difficult to determine the "onset" of a 
neoplasm. One can use morphometric criteria 
for tumors detectable during clinical 








5134 


Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 


observation of the animals (e.g., skin or 
subcutaneous tumors) and establish a 
minimum size as a criterion for identification. 
For neoplasms of the internal organs it is 
practically impossible to determine an 
adequate “time of onset”: methods such as 
palpation of the abdomen are highly 
subjective and generally unreliable. Large 
serial sacrifice studies can provide excellent 
data on time-to-tumor-induction. but they are 
seldom available and should not replace 
standard bioassay protocols. In most cases, 
what is referred to as “latent period” is the 
time between the beginning of the exposure 
and the time of observation of a tumor at 
death: this parameter is obviously influenced 
by all those factors which determine time of 
death, e.g., intercurrent disease or other 
tumors. Here too. the judgment of a 
competent pathologist will provide a critical 
evaluation of such aspects as tumor size, 
location, cellular differentiation and invasion 
which may contribute to an estimate of a 
temporal sequence.” (Saffiotti. S. 26-27) 

Dr. David Hoel (NIEHS) pointed out 
that the observation of a change in the 
time-to-first-tumor does not indicate any 
change in the actual latency periods: 

“Unfortunately ... the observed time-to- 
first-tumor will increase with decreasing dose 
for the multistage model yet no true threshold 
will occur at low doses with this model. In 
other words, a non-threshold model will 
predict that the data will look as through a 
threshold in time exists, when in fact it does 
not.” (Hoel. S. 7; See also Tr. 2191-2196) 

Dr. Hoel referred in this passage to a 
mathematical analysis by Guess and 
Hoel (1977), which was summarized as 
follows: 

"A number of animal carcinogenesis 
experiments have demonstrated that the time 
from initial exposure to first detection of 
tumors increases with decreasing dose. This 
observation has led to some speculation that 
at very low doses tumors would take so long 
to develop that life would end before tumors 
appeared. We show that the apparent 
increase in tumor development time can be 
easily seen as nothing more than a 
manifestation of the mathematical fact that 
decreasing the incidence necessarily 
increases the first time-to-tumor. No physical 
increase in tumor growth time need to be 
postulated to explain the observations. 
Existing methods of low-dose risk 
extrapolation implicitly account for the 
increase in time-to-tumor statistics insofar as 
they account for the decrease in tumor 
incidence.” (Guess and Hoel. 1977, p. 279: 
Exhibit 12 to Hoel Statement) 

Mr. Richard Peto (Oxford Univ.) also 
showed that the conclusion that latent 
periods lengthen with decreasing doses 
is an error of interpretation: 

“This dependence of time to first tumour, 
under conditions of strong carcinogenesis, on 
the applied dose level has been the source of 
a great deal of misleading confusion, as may 
be seen, for example, in the testimony of the 
late Professor Hardin Jones and in the 
testimony of Dr. Weil. The point is that the 
doses given in these experiments were so 


high that, had we been able to excise each 
tumour as it arose, each animal would in 
expectation have developed several tumours 
during his natural lifespan. If an animal 
would have developed several independent 
excised tumours, each with a similar age 
distribution, then what Blum or Druckrey 
would observe would only be the first of 
these several excised tumours. As with 
decreasing dose fewer tumours per animal 
arise, so the expected time of the first of the 
tumours excised from this animal would 
increase even if there was no dependence on 
dose of the age-distributions of the tumours 
which do arise. However, in this case the 
time increase will not continue indefinitely; if 
the expected number of tumours per animal is 
only 0.1 for example, then so few animals 
would get 2 or more tumours that the effects 
of the first tumour obscuring later tumours 
will be negligible, and at all total incidence 
levels below 10% there wiLl be no further 
appreciable effect of dose level on the effects 
of competing to be first on the age 
distribution of those tumours which are 
observed. It is noteworthy that if Armitage 
and Doll’s (1961) multistage model of cancer 
is accepted, leading to an incidence rate of 
cancer among cancer-free survivors which is 
proportional to (d + do) B (age) k , then Blum 
(1959) and Druckrey’s (1967) quantitative 
results—median proportional to (d + do) (n/ ,+k> 
and constant variance of the logarithm of 
tumour induction time—would be predicted, 
as would my initial principles. (This doesn’t 
prove my principles, but it does prove that 
Blum (1959) and Druckrey’s (1967) 
experimental results support them.) 

"Thus, even if. as may well be the case, the 
age distribution of tumours is really 
independent of dose (and the effect of 
increasing dose is simply to increase the 
number of such tumours that would be 
expected to arise on each animal), one would 
expect that at high doses the first tumour 
would arise earlier, simply because the first 
of ten similarly distributed tumour times is 
likely to be smaller than the first of only two 
such times. 

"Failure to allow for the numerical effects 
of competition to be first (and the consequent 
failure to realise that such a competition 
ceases to have any material effects once the 
expected number of tumours per animal 
decreases below about 0.1) is a common error 
(Jones and Grendon. 1975:1976). A much 
more common, and much more serious error, 
is failure to remember that no carcinogen acts 
alone, and that the effects of background 
processes place another substantial 
constraint, completely ignored in the 
testimonies of Professor Hardin Jones and Dr. 
Weil, on the effects of progressive dose 
reduction on the age distribution of those 
tumours which do arise. As I have already 
explained, the simple assumption of the 
existence of some background exposure 
suffices to demonstrate that all mathematical 
and biological hypotheses yield predictions 
which conform with the principles with 
which I started: proportionality of extra risk 
to applied dose, and independence of age 
distribution from applied dose.” (Peto. Annex 
B, pp. 6-7; also see Tr. 2527, 2531) 

Dr. Meselson pointed out another 
mathematical problem arising from the 


statistical assumptions made by 
Druckrey (1967) and workers who 
quoted him: 

“Assuming a log normal distribution is not 
something you would do on biological 
grounds, you do this on statistical grounds 
because it is a very easy function to deal with 
as a statistician, whether you are talking 
about railway train waiting times or cancer 
or anything. It is a statistical device, but it 
has built into it certain very unbiological 
characteristics. For example, a log normal 
distribution of time to tumor means that if 
you can get past a certain age you are home 
free: the danger starts to decrease. Everything 
we know indicates that the longer you are 
exposed to a carcinogen the hazard goes up; 
never comes down. Whereas, a bell-shaped 
curve, which is what they were talking about, 
of time to tumor, going up and then coming 
down, is a totally unbiological concept. It 
was used. I would gather although I have 
never talked to the authors about it, as a 
plausible statistical modeling device, but I 
think a not very satisfactory and not very 
biological one. There is reasonably good 
experimental evidence, in fact, that ... the 
time distribution of tumor is independent of 
dose, unless you go so high as to start killing 
off animals, and instead takes this form that 1 
mentioned before; namely, that for a steady 
product exposure to a carcinogen the 
likelihood of tumor goes, as the duration of 
exposure, to a power like three, four or five. 
That fits the results of Druckrey in Germany 
looking at a variety of compounds: it fits the 
human data . . .” 

“So I believe that there is no basis 
whatever for assuming that the age 
distribution would be changed by the dose. 

So that if you give a little bit of a carcinogen 
and you find that the age distribution is a 
certain one—let’s say that half of the tumors 
are in people 50 and lower and whatever— 
that if you give more of the carcinogen it will 
still be true that half of the induced tumors 
are in people in that age group and lower, 
that age distribution will not change unless, 
of course, you give so much that you begin 
wiping out the oldsters so there are no 
oldsters to contribute to that category.” 
(Meselson. Tr. 1533-1535) 

Finally Dr. Marvin Schneiderman 
(NCI) pointed out that the Druckrey- 
Jones argument is concerned only with 
the median time-to-tumor in a 
population, and that some individuals in 
a population will develop cancer early 
even when the median time-to-tumor is 
greater than a lifespan. Dr. 
Schneiderman also pointed out 
observational evidence that in the 
human population the age-distribution of 
many cancers does not appear to be 
dependent in any way on exposure to 
environmental factors: 

“I believe that we will find many more 
situations similar to the radiation-breast 
cancer situation in which some external 
environmental event prepares the way for the 
development of cancer in later life when 
some other event either "internal” or 
external, but operational only at or after 
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some later age. takes place. For single stage 
cancers or cancers for which the second 
stage (or the necessary later stages) is not 
age-related, then higher doses of the initial 
exposure should lead to the shortening of the 
so-called latent period. 

"One of the lessons that we could learn 
from the history of the cigarette smoking- 
cancer conflict lies right here. Early on. one of 
the counter arguments to the suggestion that 
cigarette smoking led to lung cancer was the 
observation that the average age of onset of 
lung cancer was only trivially lower in heavy 
smokers than in light smokers and non- 
smokers. The argument derived from the fact 
lhat Druckery had shown that with some 
chemical agents which produced cancer in a 
high proportion of the animals on which they 
were tested, the animals at the higher doses 
had shorter times before the cancers 
appeared. What was not realized was that 
the development of lung cancer is most likely 
a multi-stage event in which the cigarette 
smoking does not provide the last-event (or 
Joes not often provide the last event). If the 
last event the triggering event, comes from 
something within the individual (or outside 
him) which is not likely to occur until some 
later age, then we should expect only little 
- ffects of the dose of the agents leading to the 
earlier event(s) in reducing the time to 
ppearance of the disease. 

“That there is some host mediated later 
event or events is consistent with the fact 
*hat cancers in different organs in humans 
appear at different times in the life of 
humans. Cervical cancer in women occurs, on 
ihe average, at much younger age than 
ovarian cancer. Lung cancer occurs on the 
average of a younger age than bladder 
cancer. Cancer of the prostate is an old man’s 
disease (See Axtell and Murray on the 
average age at diagnosis and years of life lost 
to cancers). 

"It seems to me that the Druckrey model is 
meaningful only for single-event cancers, 
mcers caused by "complete" carcinogens to 
which no further contribution from the inside 
world of the host, or the outside world of 
other events, is necessary. 1 suspect that our 
nimal model systems are most able to pick 
> o only these one-step or complete 
carcinogens." (Schneiderman, S. 14-15) 

In discussing the Druckrey model 
during his oral testimony, Dr. 
Schneiderman (NCI) concluded: 

The consequence of this—then one of the 
’■' ays to check out on this would be to look at 
t: e average age of appearance of cancer, 
average age of diagnosis of different forms of 
cancer in which the incidence has been 
changing very rapidly. If the incidence has 
been changing, if cancer is an environmental 
disease, we would assume with increasing 
incidence there must be more exposure, 
heavier doses. The average age then ought to 
go down. If incidence is decreasing, we ought 
to expect there is reduced exposure. If there 
is reduced exposure, lower doses, the 
average age ought to go up. This has not 
h - opened. When one looks at the average 
'<ge, at the diagnosis of cancer in the United 
;tes —at least I have the data for the United 
S? tes, these average ages have not changed 
substantially. This again leads me to believe 


that the Druckrey model is not particularly 
applicable to most of human cancers. There 
may be some situations in which it is 
applicable, but to most of human cancers, it 
is not applicable. So that is that next section 
of review, my report." (Schneiderman. Tr. 
710-712) 

In a post-hearing comment. Dr. 
Schneiderman (NCI) provided further 
discussion of how changing the median 
of a distribution does not greatly 
influence when cancers are actually 
observed. 

"This formulation does not address when 
the earliest cancers appear but only the 
median time to appearance. One needs, in 
addition, information on the distribution of 
time of appearance to evaluate the concept of 
a "practical" threshold. If the distribution is 
narrow in time, the concept may have 
meaning. If the distribution is broad, it will 
not be meaningful. One might expect in 
genetically heterogeneous animal, like man, 
that the distribution will be broad. 

", . . We show that to reduce the average 
age at cancer death (of those people who will 
die of course) by one year (in the United 
States, the average survival from time of 
diagnosis of cancer is about 2 years) from 
69.23 years, when the lifetime probability is 
.0014, i.e. the probability of cancers as rare as 
the breast in men or the tongue in women) to 
68.2 years requires an increase in the cancer 
rate to a 11.16% lifetime probability—higher 
than that for any single cancer in the United 
States. The median age. in the absence of 
competing causes of death for a lifetime risk 
of .0014, is 194 years, and for a lifetime 
probability of .011 is 128 years (using the 
particular model of response we set out 
earlier). Thus the "practical" suggestion of 
reducing median cancer age to well beyond 
the human life span seems to be unrealistic, 
because it is not median age (in the absence 
of competing risks) that is important. The 
extrapolation models based on median ages 
are not appropriate." 

• * * # ~ * 

"All this leads us to say once again that 
there appears to be little or no evidence that 
the interpretations placed on the Druckrey 
model are correct when the incidence rates 
are low as they [are] in humans. If the model 
doesn’t apply when the rates are low, then it 
certainly doesn’t apply when one discusses 
"practical threshold" where the rates should 
be approching zero. The concept of the 
"practical threshold" impresses us as a will- 
o’-the wisp." 

***** 

"The time-to-appearance models that lead 
to considerations of possible "practical" 
thresholds are defective (or least 
unrepresentative) in at least two ways: first 
they deal with high incidences of cancer in 
test animals while the lifetime probability of 
cancer in man is low for any site. With low 
incidences median ages to appearance are 
trivially dose related. The human data within 
the United States show no dose-median age 
relationship. Second, the apparent 
relationship between dose and latent period 
may be an artifact of high doses producing 
many tumors per animal the first of which 


having a competitive advantage will kill the 
host, before the others can become clinically 
noticeable." (Schneiderman et al.. 1978, pp. 7, 
28, 33, 37: Appendix D to Schneiderman Post- 
hearing Comment) 

7. Would the interaction among 
carcinogens invalidate the concept of a 
threshold? 

A number of witnesses testified that, 
even if thresholds could be established 
for the circumstances in which animals 
are exposed only to single carcinogens, 
this would have little or no relevance to 
risk assessment for humans, who are 
exposed to many carcinogens, either 
simultaneously or sequentially. 
Specifically, several witnesses pointed 
out that there is already a relatively high 
incidence of cancer in the human 
population. Hence many individuals are 
already at or close to the '‘threshold” for 
certain processes involved in cancer 
development, so that incremental 
exposure to even small quantities of an 
agent that accelerates these processes 
would be expected to lead to an 
increase in the frequency of cancer. This 
point was discussed by Dr. Mathew 
Meselson (Harvard Univ.) as follows: 

"More than that, one has to remember a 
very simple but for some reason until the last 
few years overlooked point, and I think a 
very powerful point, and that is as animals 
we humans are way past the threshold. We 
are like an experiment with mice or rats in 
which 25 percent of them are coming down 
with tumors. We are not a cancer-free 
population. We have an enormous incidence 
of cancer in our population. So that unless 
one is talking about a chemical which is 
being activated by an absolutely unique 
pathway unique to that chemical, an 
activating enzyme that does not work on 
anything else, or does something unique to 
the entity that no other chemical does, 
activates a mutagenic repair pathway that no 
other chemical does, unless that is the case, 
we are just talking about adding a little bit 
more when we talk about low dose, to what 
is already a lot, and demonstrably past the 
threshold, because we are already past any 
thresholds as a population. 

"So to taken the burden on one's self of 
saying that I believe this chemical is unique 
in the world, is operating by a mechanism 
that is not already going on in our bodies, is 
an incredibly arrogant statement. There 
would be no basis in scientific fact for such 
an a priori statement. So it would be different 
if nobody ever got cancer, and some 
scientists came along and said, we have just 
discovered that there could be a disease if 
you let this certain thing in the environment. 
We are going to call it cancer. Then 
somebody could say, but how do you know 
there is not a threshold for this hypothetical 
disease that at pesent nobody is getting, 
because if nobody is getting it, clearly we 
could be below the threshold. That might be 
why nobody is getting it. But if 25 percent of 
us are getting it, you have to make some, in 
my opinion, very far out assumptions before 
you can conclude that a chemical under—a 






5136 


Federal Register / Vol. 45, No. 15 / Tuesday, January 22. 1980 / Rules and Regulations 


particular chemical under scrutiny is going to 
operate in such a way as to not already be 
past that hypothetical threshold.” (Meselson. 
Tr. 1545-1547) 

Dr. David Rail (Director, NIEHS) made 
essentially the some point, both in his 
opening statement (Rail, Tr. 354) and in 
response to a question about protective 
mechanisms: 

”... I think however, it becomes almost 
ridiculous when you recognize that 16% of the 
people in this room are going to die of cancer. 

I mean, this talk of a threshold is. to me, sort 
of an ethereal dream world. You know, 16% 
are going to die of cancer and about twice 
that will get cancer in their lifetime. 1 am 
sorry, but I think the threshold was exceeded 
a long time ago. and I just do not see any 
point in talking about it anymore, in terms of 
the population.” (Rail. Tr. 397-398). 

Mr. Richard Peto (Oxford Univ.) 
developed this point at some length in 
his direct statement (S. 5-10 and Annex 
B) and presented a mathematical proof 
that under rather general conditions no 
threshold would be expected. The basic 
requirement for this proof is the 
existence of “carcinogenic background 
alternatives”, i.e. the existence of other 
agents in the environment of the 
exposed animal which give rise to the 
same functional effect: 

“The second assumption needed is that 
some carcinogenic background alternatives 
exist to the carcinogen being considered, i.e. 
some of the spontaneous cancers that arise 
do so by mechanisms which are functionally 
similar to those whereby the test carcinogen 
works. Again. I believe that for most 
carcinogens some carcinogenic background 
alternatives are likely to exist, although again 
I would expect a few counter-examples to 
occur. (The counter-examples would 
probably involve cases where the carcinogen 
produces some gross pathological effect, such 
as suppression of ovulation, which then 
affects cancer risk, rather than cases where it 
acts directly by causing a local DNA lesion.)” 
(Peto. S. 6) 

In introducing this section of his 
testimony, Mr. Peto explained that most 
arguments for the hypothesis of 
thresholds or extremely low risks 
associated with low doses are due to 
failure to recognize the possibility that 
“equivalent background” may exist. 
Accordingly, he referred to the concept 
of thresholds as “nonsense” (Peto, Tr. 
2515). 

Many witnesses presented examples 
of experiments which had demonstrated 
additive or synergistic effects of 
different chemicals. Dr. David Kaufman 
(Univ. of N. Carolina) testified about his 
own experimental work with 
combinations of chemicals and drew the 
following conclusions: 

“Our work shows that treatment of 
experimental animals with two carcinogens 
given sequentially can result in an increase in 


tumor incidence and a decrease in time 
necessary for the appearance of tumors of the 
respiratory tract. In accord with our findings, 
the several cited examples of work by others 
show that in an analogous manner 
combinations of carcinogens can produce 
tumor incidences greater than that expected 
with either of the single treatments or that 
anticipated as the sum of the effects of the 
single treatments. The examples cited 
indicate that this type of interaction can be 
demonstrated in tissues other than the 
respiratory tract and in experimental animals 
other than the hamster as well as in vitro 
studies. Furthermore, I have cited examples 
where combination of carcinogen exposures 
in humans also produces a greater than an 
apparent additive tumor response.* 

(Kaufman, S. 19) 

Dr. Richard Griesemer (NCI), too. 
testified that synergism among 
carcinogens was a frequent 
phenomenon: 

"I recently went through an exercise of 
attempting to find good examples of additive 
effects from combinations of chemicals, and I 
had discovered that by and large, the 
evidence is for something more than additive, 
either, that is, multiplicative rather than 
additive, or on the opposite extreme, some 
combination effects are inhibitory.” 
(Griesemer, Tr. 928). 

Dr. Robert Squire (Johns Hopkins 
Univ.) referred to many examples: 

"Numerous experiments involving 
cocarcinogenesis indicate that different 
carcinogens may have additive, synergistic, 
or antagonistic effects in organisms exposed 
to them. It is unlikely that we can predict 
which, if any, of the above effects will occur 
in the case of specific chemicals without 
observing their action experimentally, but 
numerous studies do demonstrate the 
existence of potential hazards. 

"Epithelial cancer, for example, as is now 
recognized, involves a multistage process in 
which sequential cellular and subcellular 
events precede the appearance of clinical 
cancer. To describe this process, the concepts 
of "initiation” and "promotion” have been 
introduced in studies of carcinogenesis in 
skin (Berenblum 1941). These prevail today 
and are considered relevant to many other 
epithelial systems (Farber 1976; see also 
Appendix B). "Initiation” describes a specific, 
irreversible cellular alteration induced by 
carcinogenic substances and resulting in a 
population of latent or dormant tumor cells. 
"Promotion” describes the proliferation of 
those cells which is induced by subsequent 
exposure to the same or a different substance 
and which results in a progression to clinical 
cancer. Classical initiation-promotion studies 
illustrate well the synergistic effects of 
separate exposures neither of which alone 
would have^roduced cancer at the doses 
involved. Significantly, the conditions 
induced by initiator substances persist, and 
therefore exposure to a promoting substance 
even after a considerable delay can result in 
cancer (Berenblum 1974; Boutwell 1974,1976. 
1977). 

"Studies involving liver carcinogenesis 
have also shown persistent and additive 


effects of subcarcinogenic exposure to certair, 
substances. Becker (1975) demonstrated thal 
cellular alterations induced by 
subcarcinogenic doses of N-2- 
fluorenylacetamide may later be augmented 
by subcarcinogenic doses of 
dimethylnitro8amine or N-hydroxyfluorenyl 
acetamide to yield hepatocellular carcinoma 
Weisburger et al. (1965) showed an increase 
in liver cancer induction after combined 
exposure to 2-acetylaminofluorene and 
carbon tetrachloride. 

"In other systems, the studies of 
nitrosomethylurea and cyclamate by Hicks et 
al. (1975) and the Oser study (Oser et al. 1975) 
of cyclamate and saccharin demonstrated at 
least additive if not synergistic effects of twu 
substances in the induction of bladder cancp' 
in rats. Laskin et al. (1970) demonstrated that 
benzo(a) pyrene combined with sulfur 
dioxide, when inhaled, induced lung cancer 
in rats. In the doses administered, neither 
substance alone was carcinogenic. 

"Other examples of cocarcinogenesis in 
animals exist in the literature; there is also 
evidence that cigarette smoking and 
occupational exposure to asbestos have 
synergistic or additive effects in humans 
(Selikoff et al. 1968). It must therefore be 
assumed that cocarcinogenesis is not rare in 
humans or animals." (Squire, S. 5-7) 

Studies by Dr. Irving Selikoff (Mt. 
Sinai School of Medicine) on the 
interactions between the effects of 
asbestos and smoking were discussed 
by Dr. Weinstein (Columbia Univ.), Dr. 
Nicholson (Mt. Sinai School of 
Medicine), and Dr. Harris (NCI) as well 
as by Dr. Selikoff: 

“We found that among the 2,066 non¬ 
cigarette smokers there should have been, th; 
way the statisticians put it. 1.82 deaths of 
lung cancer. There were eight. In other words, 
somewhere around four to five times as 
many. But this is certainly not a major public 
health problem. You had four times or five 
times the number of a very small number; and 
five times nothing is still not very much. 

"On the other hand, you had again five 
times the already high risk of cigarette 
smoking, so that instead of 67 deaths 
anticipated, 325 actually occurred, confirming 
not simply the carcinogenicity of asbestos in 
terms of lung cancer among those exposed, 
but also the extraordinary multiple factor 
etiology. (Selikoff, Tr. 1702) 

Dr. Selikoff also mentioned the 
interaction of radiation and benzene: 

"For example, to revert to Japan, where we 
know that radiation-exposed people there 
have more leukemia than anticipated. But if. 
after Hiroshima and Nagasaki men were 
exposed to benzene in their work, they have 
much more leukemia than all other Nagasak 
and Hiroshima victims. So the potential for 
multiple factor interaction which our 
colleagues in the laboratory have been 
prodding us about for these last 20 years is 
now becoming very real.” (Selikoff, Tr. 1746; 

Additional discussion of the 
interaction between asbestos and 
cigarette smoke was presented by Dr. 
William Nicholson (Mt. Sinai School of 
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Medicine), Tr. 1713; Dr. Curtis Harris 
(NCI), Tr. 1973-1974; and Dr. Bernard 
Weinstein (Columbia Univ.), S. 7. Dr. 
Francis J.C. Roe (AIHC) also discussed 
the phenomena of tumor promotion, 
cocarcinogenesis, and additive and 
synergistic effects of carcinogens and 
gave additional examples (S. 41-44). 

The practical implications of 
additivity and synergism were discussed 
by a number of witnesses. Dr. Richard 
Griesemer (NCI) commented as follows: 

“One of the things that concerns me about 
the proposed regulations is that the emphasis 
appears to be on single chemicals and their 
carcinogenicity, where people are exposed to 
many chemicals at differing rates and 
differing amounts, and I believe that the 
combination effects are much more important 
than those of single chemicals.” (Griesemer. 
Tr. 938). 

Dr. William Lijinsky (NCI-FCRC) 
showed how additivity and synergism 
make the concept of threshold 
inapplicable: 

“In the chronic tests of chemical 
carcinogens in animals we administer a 
single substance which is the only variable 
between a treated group and an untreated 
control group. We then measure the 
increased tumor response, if any. in the 
treated group compared with the control 
group. If there is a statistically significant 
increase in tumor frequency in the treated 
group, we say that the substance is a 
carcinogen. This is not, however, the way in 
which man is exposed to a carcinogen, even 
in the workplace. Man’s exposure is to a 
multitude of carcinogens, arising from diet, 
habits and the environment, all of which 
contribute to the cancer risk which is so high 
that 1 in 4 of the population of the United 
States develop cancer of some type during 
their lifetime. Therefore, it is impossible to 
state that any exposure to a carcinogen is 
without risk, since we do not know how to 
measure this risk, nor what the other risks 
are.” [Lijinsky, S. 16) 

Drs. Crump, Hoel, and Bates and Mr. 
Peto placed similar comments in the 
Record. Dr. Kaufman also spoke very 
strongly for a cautious approach to 
regulation in this context: 

”. . .A variety of extrinsic and intrinsic 
factors can influence the development of 
cancer. Some of the examples considered 
experimental studies in animals, but it is 
likely that similar processes are operative in 
the causation of human cancer. The general 
igreement between the experimental studies 
considered and the human studies cited lend 
support to this assertion. It should be evident 
that carcinogenic risks for individual humans 
cannot be accurately estimated by simple 
extrapolation from animal carcinogenicity 
data. Other factors may influence the 
susceptibility of individuals to cancer. In fact, 
certain susceptibility factors may greatly 
increase the sensitivity of individuals to a 
given exposure to carcinogens. The 
conclusion which I draw from these 
observations is that in attempting to establish 


conditions which protect individuals at their 
place of work from cancer-causing hazards, 
other factors must be considered besides the 
risk from exposure on the job. An ample 
margin of safety must be included to provide 
for the effects of other co-carcinogenic or 
carcinogenic agents to which the individual is 
exposed as well as the effects of intrinsic 
properties of the individual which puts him at 
increased susceptibility. Although some types 
of exposures and some intrinsic properties of 
individuals may actually impede rather than 
potentiate the effects of carcinogen exposure, 
it is impossible to accurately predict these 
favorable interactions in all cases. Thus, 
prudent policy would include an effort to 
provide some protection from additive or 
synergistic effects.” (Kaufman. S. 20) 

Dr. Lorenzo Tomatis (IARC) also 
discussed this point: 

“This hypothesis does not make prevention 
any easier. In fact, if it is very difficult to 
calculate a minimal or undetectable effect 
dose of a carcinogen acting in isolation, it 
becomes an almost impossible task to define 
a no-effect or minimal-effect dose of a 
carcinogen acting in combination with 
another carcinogen or with an agent which 
may modify its activity.” (Tomatis, 1977a, p. 
301: Appendix 3 to Tomatis Statement) 

Dr. Donald Kennedy (Commissioner, 
FDA) commented as follows: 

“The problem of thresholds is further 
confounded by our knowledge that there are 
synergistic and additive effects among 
carcinogens and that the human population is 
exposed simultaneously to a number of 
carcinogens. The problem of establishing a 
“safe” exposure level for individual 
carcinogens is greatly exacerbated because 
of this. I do not expect a satisfactory solution 
to this problem for many years.” (Kennedy, S. 
11 ) 

Finally. Dr. Rail (Director. NIEHS) 
addressed the issue as follows in one of 
his exhibits: 

“But the issue is not thresholds or no 
thresholds; it is one of adding a new 
carcinogen to a pool of present carcinogens. I 
would suggest, therefore, that there may well 
be thresholds with carcinogenic substances 
when given to a very clean animal in an 
environmentally controlled situation that is, 
when there are few or no other carcinogens 
present: this is what the experimental 
oncologist tries to create in the standard 
laboratory animal test system—a clean 
animal of known and homogeneous genetic 
background with a well characterized diet 
and no known carcinogens living in sterile 
filtered air. The human population is 
different, however: the mouse doesn't smoke 
or breathe hydrocarbons or sulfur oxides 
from fossil fuels, doesn’t drink, doesn’t take 
medicine, doesn’t eat bacon or smoked 
salmon, but man does.” (Rail, 1978. pp. 164- 
165; Appendix C to Rail Statement) 

OSHA concurs with this summary of 
the evidence, that the exposure of 
humans to a variety of different 
carcinogens, which frequently have 
additive, synergistic or inhibitory 


effects, provides additional reasons to 
regard the concept of thresholds as 
irrelevant and inapplicable to the 
determination of human hazards or 
risks. 

e. OSHA's Conclusions 

After review of the very extensive 
evidence in the Record. OSHA 
concludes that its proposed position that 
there is no presently acceptable way to 
reliably determine a threshold for a 
carcinogen for any given population is 
amply supported by the evidence 
presented and also represents, to a large 
extent, a consensus of scientific opinion. 
Specifically, there is substantial 
evidence in the Record that carcinogenic 
processes differ from other types of 
toxic effects in being irreversible and 
originating from minute foci or even 
from single cells, so that there is no 
theoretical reason to expect a threshold 
even for an individual. The various 
defense mechanisms put forward as 
theoretical bases for thresholds, such as 
DNA repair, detoxification, and 
immuno-suppression, are unlikely to be 
efficient enough to ensure a threshold, 
as pointed out below. And, even if 
thresholds do exist for individual 
humans, it would not be expected that 
such thresholds exist for populations of 
exposed persons, because of individual 
human variations in susceptibility, 
additive and synergistic effects with 
other carcinogens and with intrinsic and 
extrinsic factors.* The evidence 
proffered for the existence of thresholds 
for specific carcinogens was 
inconclusive or erroneous. In short, 
there is much scientific evidence that 
thresholds do not exist for 
carcinogenesis; even if they do, there is 
no scientific way to establish what they 
are for any specific carcinogen and for 
any specific population. 

Stated a different way. the self- 
replicating nature of cancer, the 


*As pointed oul, our inability, at present, to 
determine whether humans are more or less 
sensitive than any test animal species in question is 
one lynch-pin to the determination of thresholds. In 
the case of thalidomide, for example, admittedly not 
a carcinogen but a teratogen, humans were 60 times 
more sensitive than mice, 100 times more sensitive 
than rats, 200 times more sensitive than dogs and 
700 times more sensitive than hamsters. In the case 
of inorganic arsenic, a known human carcinogen, no 
positive results have been reported in any 
mammalian test animal, including the mouse and 
rat, although non-positive results have been so 
reported. And in the case of beta-naphthylamine. a 
known bladder carcinogen in humans, monkeys and 
dogs, non-positive results have been reported in rats 
and rabbits. Hence, today it does not appear 
feasible to predict a quantitative finite "safe” level 
for a carcinogen to any individual human, let alone 
for a human population, comprised as we all are of 
aggregates of genetically heterogeneous individuals, 
with widely varying predispositions and 
susceptibilities and widely varying exposures to 
carcinogenic substances throughout our lives. 
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multiplicity of causative factors to 
which individual humans can be 
exposed, the possible additive, 
synergistic or antagonistic combination 
of effects, and the wide range of 
individual human susceptibilities work 
together in making it currently 
unreliable—and perhaps impossible—to 
predict a threshold below which any 
given working human population, 
exposed to a carcinogen, has no 
increased risk of contacting cancer. This 
was true in 1960 when Secretary Arthur 
Fleming of HEW testified that: 
“Scientifically, there is no way to 
determine a safe level for a substance 
known to produce cancer in animals”. 
This was equally true, fourteen years 
later, when HEW Secretary Caspar 
Weinberger stated on June 14,1974 that 
HEW “lacks the scientific information 
necessary to establish no effect levels 
for carcinogenic substances in animals 
in general and in man in particular. In 
the absence of such information, we do 
not believe that detectable residues of 
carcinogenic animal drugs should be 
allowed in the food supply.” It was true 
in 1975 when the Director of NIOSH 
stated that: “It is not possible at present 
to determine a safe exposure level for 
carcinogen^." (Revised Arsenic Criteria 
Doc., p. iv, 1975). And the Secretary of 
Labor believes it true today. 

OSHA concludes, based upon 
substantial evidence in the Record, that 
observation of the marked individual 
differences in the response of humans to 
carcinogens shows that some 
individuals obviously do not develop 
cancer in their lifetime, whereas others 
develop it readily after the same 
exposure to the same carcinogen. 
Although these observations may be 
compatible with the existence of 
different “thresholds” for individual 
humans in certain conditions, they are 
not a basis for predicting a “no-effect”, 
“threshold” or “safe” level of a 
carcinogen in other individuals exposed 
in the same or different conditions. 

In addition, individual humans are 
generally exposed throughout life to a 
number of carcinogens, which may be 
considered to provide a background of 
some carcinogenic risk; exposure to any 
amount of a single carcinogen, however 
small, should be regarded as capable of 
adding to the total carcinogenic risk. 
Susceptibility to cancer can vary greatly 
among individual humans due to 
genetic, racial and ethnic factors, to 
environmental and dietary exposure and 
the other factors. 

This variability among humans makes 
it very difficult to have a great deal of 
confidence that an observed “no-effect” 
levels of exposure in experimental test 


animals or even in a specific human 
population (for which individual 
variation may be small in comparison to 
the total population) will be applicable 
to any given human population at risk. A 
large number of factors (e.g., age, sex. 
race, nutritional status, immunologic 
status, general state of health, previous 
exposure to other substances) could 
affect individual susceptibility. Based on 
the very substantial evidence in the 
Record, therefore, OSHA believes that 
even if thresholds for specific 
carcinogens could be demonstrated for 
certain individual humans, no reliable 
method is known today for establishing 
a threshold that could apply to an 
exposed group of workers. 

11. Should Criteria or Protocols Be 
Established for the Conduct and 
Interpretation of Carcinogenesis 
Bioassays? 

a. OSHA’s Proposal 

In the preamble to the proposed 
regulation, OSHA stated that 
carcinogenicity results from testing in 
animals should generally be assessed 
according to sound and accepted 
principles for the design and 
interpretation of such experiments and 
that while there was substantial 
scientific agreement on what many of 
those principles are, that specified and 
rigid protocols for experimental design 
and data interpretation would not be 
prescribed by OSHA. 

OSHA made clear its intention to rely 
upon scientifically sound and 
convincing positive evidence of animal 
carcinogenicity for classifying a 
substance as a potential human 
carcinogen. OSHA proposed to “rely on 
evidence from .... adequately 
designed and conducted animal 
studies .... as the basis for such 
regulation” (42 FR 54148). OSHA 
reinterated this intention to rely on 
“. . . . positive results in tests with 
proper statistical confirmation. . . .” (42 
FR 54164). OSHA’s proposal cited the 
1969 NRC Food Protection Committee, 
which advised that: 

.. appropriate and well-executed animal 
studies are more likely to provide a 
substantial background of biological data 
from which to judge safety. . . ." (NRC. 1970, 
p.l) 

The importance of careful scientific 
scrutiny of reports of positive bioassay 
results was cited in the proposed 
regulation in a quotation from Dr. 
Umberto Saffiotti, who said, 

“. . . . some of the ‘positive* tests 
reported in the literature—particularly 
the older ones—are not quite 
satisfactory by present standards. . . ." 
(42 FR 54152). 


OSHA’s proposal emphasized the 
need to evaluate positive bioassay 
reports in light of details of 
experimental protocols and 
interpretative procedures of the 
particular experiments in question. The 
proposal stated: 

"OSHA recognizes that there are . . . 
factors involved in carcinogenicity tests 
which affect the degree of confidence in the 
results .... OSHA may require detailed 
review of each experiment before classifying 
each toxic substance . . . ." (42 FR 54165) 

The proposal further stated that a 
prsumption of carcinogenicity shall be 
rebutted if “animal data .... are 
totally inadequate to establish any 
conclusion with respect to ... . 
carcinogenicity . . . .” (42 FR 54185). 

In the proposed regulation. OSHA 
recognized that general agreement 
exists in the scientific community on the 
criteria and basic principles for judging 
the acceptability of data from animal 
carcinogenicity bioassays. The 1969 
Mrak Commission Report, for example, 
was cited in the proposed regulation on 
the point that there is a “remarkably 
unanimous view on the general 
principles and criteria to be followed in 
carcinogenesis safety evaluation, widely 
accepted in principle by the scientific 
community . . . .” (42 FR 54158). The 
1970 Ad Hoc Committee Report to the 
Surgeon General was also cited: 

"Several committees of experts in the field 
of carcinogenesis convened by national and 
international bodies over the past 15 years 
have formulated general principles for 
performance and evaluation of 
carcinogenesis studies in animals. The 
recommendations put forth by these 
committees have shown remarkable 
unanimity . . . and are widely accepted in 
principle by the scientific community." (NCI. 
1970. p. 6) 

The proposed OSHA regulation 
concluded that: 

"|i)t would seem therefore, that opinions of 
scientific experts generally are substantially 
in agreement on . . . the minimal and optimal 
experimental conditions for testing for 
carcinogenicity .... (42 FR 54160) 

OSHA’s proposed regulation did not 
suggest or specify particular minimal or 
desirable criteria or standards for 
acceptance of evidence of 
carcinogenicity from animal bioassays. 
OSHA made clear in the proposed 
regulation that while there is substantial 
scientific agreement on what constitutes 
adequate carcinogenicity testing, 
particulars of experimental design and 
interpretation have not been and should 
not be rigidly standardized in order to 
select information relevant to regulation 
of substances posing a carcinogenic risk 
to humans. OSHA's proposal stated 
that: 
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. . the general criteria and principles 
applied to the design and interpretation of 
studies in animals . . . illustrate the varying 
conditions accepted for testing for 
carcinogenicity in animals . . . (42 FR 

54157) 

As seen below, OSHA's avoidance of 
prespecification of particular minimal or 
desirable testing and/orinterpretative 
protocols accords with scientific 
opinions of most experts appearing at 
the public hearing, and also accords 
with conclusions of previous scientific 
bodies. 

A key point, made in the proposed 
regulation, is that there are necessarily 
different standards for judging the 
acceptability of bioassay results 
depending on whether or not the results 
indicate that the test substance is 
positive for carcinogenicity. Scientific 
groups responsible for judging the safety 
of substances such as food additives 
were cited in the proposal as delineating 
criteria for acceptable negative 
experimental evidence of 
carcinogenicity. Such negative evidence 
is required for approval of many 
substances for human consumption. The 
1961 joint FAO/WHO Committee on 
Food Additives, for example, was cited 
as recommending standards for 
bioassay procedures, including numbers 
of animals, numbers of species, sexes, 
and doses, as well as the duration of 
bioassays for safety studies (42 FR 
54158). Other previous scientific 
committees which specified factors for 
acceptability of safety tests were also 
cited, including the 1969 UICC Report 
and the 1969 Mrak Commission Report. 
These reports were published by groups 
concerned mainly with establishing 
minimal standards for evidence showing 
that substances are safe enough from 
the point of view of carcinogenicity for 
human consumption or exposure to be 
acceptable. OSHA, in contrast to these 
groups, is not primarily concerned with 
negative carcinogenicity data; instead, 
OSHA reacts to reports of positive 
evidence of carcinogenicity in order to 
protect employed persons from exposure 
to carcinogens. As-discussed in the 
proposed regulation (42 FR 54161), 
substances for which there is negative 
evidence of carcinogenicity from animal 
bioassays would be treated in the same 
way as substances for which there is no 
evidence for or against carcinogenicity. 

The proposed regulation indicated 
that positive and '‘negative” 
carcinogenicity results must be 
evaluated according to different 
standards. While certain basic criteria 
for the acceptability of positive bioassay 
data are necessary to avoid false 
positive conclusions, convincing 
evidence of carcinogenic activity can be 


derived from bioassays conducted 
according to a wide variety of 
experimental protocols. Standards for 
the acceptability of positive data cannot 
be defined in the same way that is 
possible in setting minimal standards for 
negative conclusions in safety testing of 
chemicals. This distinction was clearly 
reflected in the proposed regulation, 
which quoted the 1969 UICC report on 
this point: 

". . . negative results of biological testing 
are less significant than positive 
results. . . . this is all the more true when 
testing procedures are inadequate.” (UICC, 
1969, p. 18) 

b. The Public's Response and OSHA’s 
Evaluation 

(1) General Characterization of the 
Testimony. 

The preponderance of expert 
testimony presented at the public 
hearing focused on four points: (1) 
carcinogenicity data have been 
generated in the past by a wide variety 
of experimental bioassay procedures, 
and such data must be carefully 
reviewed in order to be useful for 
regulatory purposes; (2) there is broad 
scientific agreement on criteria and 
principles for assessing the adequacy of 
experimental protocols for animal 
bioassays and the reliability of 
conclusions derived from such 
bioassays; (3) narrowly defined 
protocols or particular prescribed 
standards for bioassay execution should 
be avoided by OSHA: and (4) inferences 
of human carcinogenic risk should not 
be limited to experiments which have 
been interpreted by standardized 
procedures or protocols. 

Several opinions were heard on 
factors which OSHA should take into 
account in judging the adequacy and 
reliability of animal bioassay data. Most 
witnesses described such factors in 
general ways and specifically advised 
against rigid standards for the 
assessment of bioassay results. 

(2) Specific Issues Raised at the 
Hearing 

The questions relating to adequacy of 
experimental bioassay protocols and 
results which were addressed at the 
public hearing may be summarized as 
follows: 

a. Does OSHA need to review protocols of 
animal bioassays yielding evidence that a 
substance is carcinogenic? 

b. Should OSHA prescribe protocols for the 
design and execution of carcinogenesis 
bioassays? 

c. Should OSHA prescribe standards for 
the interpretation of bioassay data? 

d. What factors need to be taken into 
account by OSHA in the interpretation and 
evaluation of animal carcinogenicity 
experiments? 


e. How should OSHA judge whether 
positive bioassay reports meet its criteria for 
acceptability? 

(a) Does OSHA need to review 
protocols of animal bioassays which 
yield evidence that a substance is 
carcinogenic? 

Long-term animal bioassays for 
detection of carcinogenic activity are 
subject to a great many factors which 
may influence the results. As Dr. Walter 
Heston (NIH) testified, ”. . . there are 
many important genetic and 
environmental factors which are known 
to influence the incidence of hepatomas 
and other tumors . . .” (S. 15). For this 
reason, OSHA intends to scrutinize 
bioassay protocols to establish whether 
any findings of carcinogenicity are 
reliable. 

The need to subject evidence of 
carcinogenicity to scientific review 
before such evidence can be used for 
regulatory purposes was clearly stated 
in the OSHA proposal and reiterated by 
many witnesses called during the 
hearing. As Dr. Richard Bates (NIEHS; 
FDA) testified: 

". . . evidence that [a] chemical has 
caused the cancer . . . requires an 
evaluation of the way in which the study was 
conducted and that [the study] was 
conducted adequately. ... I certainly would 
not myself support the concept that you use 
just any set of figures that somebody puts in 
front of your nose for making a regulatory 
decision . . . you do have to evaluate 
whether [the] study was well conducted and 
well carried out. . . (Bates. Tr. 599-600) 

Dr. Umberto Saffiotti (NCI) similarly 
advised: 

”A chemical agent should not be judged 
carcinogenic solely on the basis of a cursory 
'tumor count’, without thorough evaluation of 
the conditions of exposure and of host 
response.” (Saffiotti, S. 7) 

Dr. Donald Kennedy (Commissioner, 
FDA) concurred: 

"I support the position that no final 
conclusion about the carcinogenicity of a 
chemical should be drawn from poorly 
designed or conducted animal experiments.” 
(Kennedy. Tr. 522) 

Dr. Renate Kimbrough (CDC) agreed, 

. . how well the study was 
conducted . . . [could] make a lot of 
difference . . (Tr. 1796). Dr. William 
Lijinsky (NCI-FCRC) testified: 

"It seems foolish to accept the results of 
any test which shows a negative result 
uncritically as proving the safety of a 
substance, and equally foolish to accept a 
positive result, i.e., evidence of hazard, 
uncritically as evidence of danger. Much 
depends on the quality of the test." (Lijinsky. 
S. 2-3) 

Dr. Carroll Weil (Camegie-Mellon) 
also supported the position that there is 
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a need to review experiments before 
results could be accepted: 

. . all experiments are not created 
equal. Differences in experimental 
design . . . may radically affect results.” 
(Weil, S. 2) 

Dr. Leon Golberg (CIIT) agreed: 

. . the full data forthcoming from each 
test will need careful evaluation in 
conjunction with all other relevant data by 
appropriate experts . . (Golberg, Tr. 6488) 

Several witnesses testified that much 
carcinogenesis testing has been of 
varying, and sometimes poor, quality, 
emphasizing the need for review of 
experiments. Dr. Adrian Gross (FDA) 
testified that there have been 
“. . . widespread shortcomings in the 
. . . data submitted to [the FDA] for 
regulatory purposes. . . (Gross, S. 12). 
Dr. Gross added that not all the 
shortcomings were due to problems in 
experimental protocols or procedures: 

”. . . reports on results of animal testing 
are often false or misleading and in some 
cases they may be downright fraudulent” 
(Gross, S. 13) 

Mr. Leslie Dach (EDF) testified that: 

”. . . there have been unfortunate 
experiences where federal agencies have 
gone out and asked for further followup 
studies, and they have come back in a form 
that was then unusable to the regulatory 
agency . . (Dach, Tr. 7341) 

Dr. Sidney Wolfe (Health Research 
Group) stated that “none of these 
studies are perfect . . ." (Wolfe, Tr. 
6537). Dr. Francis Roe (AIHC) added, “In 
some cases . . . the standard of 
execution of tests has been low.” (Roe, 

S. 59). Dr. Golberg (CIIT) testified: 

”... the protocols and conduct of 
bioassays carried out even in the recent past 
leave much to be desired . . . results cannot 
be taken at their face value for automatic 
decisions on their carcinogenic potential." 

« * * * • 

”. . . we have data going back many years, 
and the standards of performance of 
toxicological tests were not as adequate then 
as we would have them today.” (Golberg, Tr. 
6487-88, 6500) 

Dr. Roe agreed that test results need 
evaluation by experts of “many 
disciplines” and went on to allege that 
U.S. regulatory agencies do not engage 
experts to interpret bioassay data. Dr. 
Roe offered: 

"The interpretation of long-term animal 
tests should not be left to lump-counters 
aided by computers and statisticians as tends 
to have become the norm in (r)egulatory 
(a)gencies within the U.S.A. (Roe, S. 62) 

OSHA and industry witnesses agreed 
that deficiencies in past test protocols 
can be taken into account by experts to 
make valid judgments on the adequacy 


and reliability of the data produced by 
such experiments. Dr. Golberg noted: 

“. . . one is always able to criticize what 
was done in the past . . . utilization of that 
data is possible, provided that the people 
who are reviewing it are experts and have 
the necessary background and breadth of 
experience.” (Golberg, Tr. 6500) 

Dr. Bernard Weinstein (Columbia 
Univ.) voiced the same opinion: 

“. . . there will be experiments where the 
data is interpretable even though it may not 
fulfill the current NCI bioassay description." 
(Weinstein. Tr. 2258) 

As explained in the proposed 
regulation, OSHA intends to act on 
reports of positive carcinogenic activity 
of substances. For this reason, 
evaluation of “non-positive” 
carcinogenicity results is of interest to 
OSHA in the limited areas discussed 
above and below, and where expert 
evaluation of results which at face value 
appear non-positive may in fact reveal 
positive evidence for carcinogenicity. 
Thus, in general, OSHA’s review of 
bioassay protocols will be mainly 
concerned with verifying that results 
which appear positive are indeed 
reliable. In his oral testimony, Mr. 
Grover C. Wrenn, Jr. (OSHA) made 
clear OSHA’s intention to avoid false 
positive conclusions to the extent 
possible: 

. . the idea that is implicit in the term 
‘exceptionally well conducted’ is that there 
should be some demonstration of the ability 
to replicate results, and . . . this stems from 
the fear of false positives, regulation 
proceeding on the basis of falsely positive 
evidence.” (Wrenn, Tr. 102) 

False positive results must be guarded 
against, even if the occurrence of such 
false positives is fairly rare. Dr. Donald 
Kennedy (Commissioner, FDA) testified 
that: 

”. . . we may experience ’false positive* 
results in some animal bioassays. This 
possibility cannot be denied, although the 
weight of scientific evidence collected thus 
far strongly suggests that such an experience 
is not the general rule, and may only occur 
infrequently.” (Kennedy, S. 7) 

Dr. Kennedy suggested a reason why 
false positives are rare: 

“It just turns out that with most animal 
studies the results of [experimental] error are 
more likely to make a substance come clean 
than to show that it is carcinogenic.” 
(Kennedy. Tr. 571) 

Dr. Francis Roe (AIHC) described 
three reasons why animal bioassays 
might lead to false positive results: 

. . because of chance . . . because the 
test agent at high dosage predisposes to a 
change . . . which, in turn predisposes to 
cancer . . . because the test agent modified 
the response of the animal to an agent 


already within it... or to an agent that is 
currently in its background environment.” 
(Roe. S. 67) 

Dr. Roe continued: 

”, . . When it comes to measuring the 
false-positive rate for predictive animal 
carcinogenicity tests, we have no way of 
doing it . . . [an] alternative is to see 
whether known human carcinogens produce 
tumors in laboratory animals. With the 
exception of arsenic, they do.” (Roe, S. 69) 

Dr. Arthur Upton (Director, NCI) also 
mentioned some factors which might 
lead to the acceptance of false positive 
results: 

"It needs to be emphasized that the NCI 
bioassays, like any other well-designed 
cancer test, are interpreted continously and 
carefully. A chemical is not labelled as a 
carcinogen automatically if it causes a 
statistically significant increase in tumors at 
one site in one species. If an increase is 
observed, the experiment is reviewed 
thoroughly, including consideration of the 
etiology of the tumor type, its occurrence in 
untreated controls in other experiments, 
dose-response relationship, etc. Many 
experiments raise specific problems of 
interpretation; the resolution of these 
problems requires evaluation by experienced 
professionals in several disciplines, and 
cannot be reduced to a formula.” (Upton. S. 
12 ) 

During oral testimony, Dr. Upton 
added that the “adequacy of the 
pathological evaluation of the lesions” 
(Upton, Tr. 289) is an additional factor 
which must be reviewed in order to 
avoid false positive conclusions. 

It is OSHA’s intention to subject 
positive evidence of carcinogenicity to 
sufficient scrutiny to take account of the 
confounding factors mentioned above 
and to rule out certain pitfalls which can 
lead to falsely positive results, despite 
the apparent infrequency of such 
occurrences. Specific steps which will 
be taken by OSHA to reduce the 
possibility of false positive results 
leading to improper regulation are 
discussed below. 

(b) Should OSHA Prescribe Protocols 
for Design and Execution of 
Carcinogenesis Bioassays? 

A few witnesses representing industry 
and environmental groups testified that 
OSHA should define protocols for the 
design and conduct of animal 
carcinogenesis bioassays, while the 
majority of testimony favored no 
designation of acceptable experimental 
protocols. 

Comments submitted by the 
Environmental Defense Fund, for 
example, included the suggestion that 
. . the Secretary should, in the 
‘cancer policy,’ establish standards for 
[the] conduct [of bioassays]... [t]he 
Secretary should coordinate with any 
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party carrying out such studies to insure 
that they met the standards set up .. 
(EDF, S. 9). Mr. Leslie Dach (EDF) 
suggested that OSHA should base such 
standarized protocols on material being 
developed by other agencies: 

“(i)n generating these guidelines there are a 
number of places that OSHA can turn to for 
guidance, including the guidelines being 
developed under the Federal Insecticide. 
Fungicide, and Rodenticide Act, and under 
the Toxic Substances Act. We would expect 
the Secretary to take a close look at these 
and use them as the basis for coming out with 
standards for studies ... "(Dach, Tr. 7341) 

Two industry witnesses, Dr. Paul 
Kotin (Johns-Manville) and Dr. Adrianne 
Rogers (MIT) were much more emphatic 
in their exhortations that OSHA should 
prescribe standards for acceptable 
bioassay procedures. Dr. Kotin said: 

.. (i)f indeed a policy, a regulation, is 
going to require among other elements of 
input a body of scientific knowledge ... this 
clearly calls for a ... detailed requirement on 
the part of the regulatory agency in terms of 
setting up of standards and guidelines for 
testing, and something more specific than 
well-performed tests or extremely well- 
performed tests, and something more specific 
than one or two species. There must be some 
attempt to identify the species and the strains 
within the species ... (Kotin, Tr. 8618) 

". . . 1 would recommend that standards 
and guidelines for testing be evolved and be 
an integral part of the regulation . . ." (Kotin, 
Tr. 8619) 

Dr. Kotin’s suggestion for the way in 
which OSHA could produce such testing 
protocols differed from that of Mr. Dach. 
He testified: 

. . an agency of the Executive—one of 
the major agencies, departments in the 
Executive Branch with its resources should 
have no trouble in convening—and not only 
find no trouble but naturally, get agreement 
on the part of a series or a number of 
acknowledged experts—and let's just assume 
that somebody in academia has no ax to 
grind—with no ax to grind who would come 
up with a series of protocols . . . these people 
can be gotten together, and this be done.” 
(Kotin. Tr. 8658) 

In his written comments, Dr. Kotin 

stated: 

. . (i)t is indefensible to base regulatory 
decisions on the use of a non-standardized 
test for carcinogenic bioassay.” (Kotin. S. 21) 

Dr. Rogers agreed with Dr. Kotin that 
OSHA should prescribe bioassay 
protocols. Dr. Rogers testified: 

”. . . we believe that proposed OSHA 
policy is deficient [in) that it does not. . . 
have clear criteria for published studies 
which will be considered acceptable as 
evidence of carcinogenicity in 
animals ... or establish protocols to be 
used for new tests to be conducted in order to 
provide acceptable evidence . . .” (Rogers, 

Tr. 6552) 


In a joint statement, which Dr. Rogers 
wrote with Dr. Paul Newbeme, these 
scientists contended that: 

”. . . The proposed OSHA policy is 
deficient in that it does not. . . have clear 
criteria for published studies which will be 
considered acceptable as evidence of 
carcinogenacity in animals ... or establish 
protocols to be used for any new tests to be 
conducted in order to provide acceptable 
evidence ... [if] regulatory decisions are 
going to be approached in an explicit, if 
arbitrary, manner, it is most important to 
include a complete definition of the quality of 
the science to be involved, e.g., what 
scientific tests should be used, how they are 
going to be run . . .” 

***** 

". . . [w]e propose that OSHA . . . 
establish protocols [guidelines], to be used . 
for new studies of test substances . . . the 
protocols should . . . cover the materials and 
methods used in all tests including sex. 
species, source, strain and age of the test 
animals, diet, water source, housing 
temperatures, humidity and so forth . . .” 
(Rogers and Newbeme, S. 6, 8) 

Dr. Rogers and Dr. Newbeme made 
the following suggestion for how OSHA 
could produce such standardized test 
protocols: 

”. . . [t]he criteria and protocols 
[guidelines] should be developed in 
conjunction with a group of scientists 
knowledgeable in all aspects of chemical 
carcinogenesis and then submitted to larger 
groups for review and comments . . .** 
(Rogers and Newbeme, S. 8) 

Witnesses who advised OSHA to 
establish specific acceptable bioassay 
protocols differed greatly on what such 
protocols should consist of. The EDF 
statement made no attempt to specify 
what acceptable protocols would be, 
except for the very general statement, 
made by Mr. Dach: 

”, . . [t]he goal we have in mind for these 
standards is to ensure that the work that is 
submitted to OSHA ... is done in such a 
way that it can support a conclusion, positive 
or negative . . .” (Dach. Tr. 7348) 

Dr. Kotin wrote that . the number 
of factors that can significantly affect 
animal bioassay data for carcinogenesis 
are myriad . . ." (S. 20). Among the 
“myriad” factors listed were very 
general factors such as “selection 
protocol for ‘test’ and control” and such 
highly specific factors as “cage 
composition” and “circadian rhythm 
effect” (Kotin, S. 20). Dr. Kotin’s written 
comments indicating that specific 
experimental protocols could be 
produced by an appropriate group of 
experts, mentioned above, appear to be 
contradictory to his oral testimony, 
where he made clear that protocols for 
testing could not be specified in 
advance: 


"... I would not want standards and 
guidelines to be interpreted as a straight 
jacket, a variety of sets and standards and 
guidelines would be necessary . . .” (Kotin, 
Tr. 8619) 

Dr. Kotin also stated in oral 
testimony: 

. . [i]f you are going to ask me for 
specific experimental protocols here, 
obviously I am not going to give them to you 
because the point again I made in my 
generalization is they would vary . . . having 
done it in the past, I suppose I could lay it out 
again but I cannot lay out a series of 
protocols for you right now.” (Kotin, Tr. 8658- 
8657) 

Dr. Rogers’ testimony on this point 
advocated prespecification of bioassay 
protocols, including such minute details 
as “water source” and “humidity” in 
animal rooms. However, when asked 
"Would you apply these criteria to all 
animal experiments?”, she replied, “Yes. 
I think most of them. It depends what 
the purpose of the experiment is. . . .” 
(Rogers, Tr. 8598.) In response to a 
further question, “if an experiment did 
not meet your criteria, would you 
consider it to be an invalid test. . . 
would you consider any conclusions 
drawn from that to be invalid with 
respect to carcinogenicity?”, Dr. Rogers 
replied: “No. It depends on what the 
conclusions are that one is going to 
draw” (Rogers, Tr. 8598). 

Other witnesses agreed unanimously 
that where a Federal agency has 
authority to conduct bioassays or 
specify proper procedures for bioassay 
design and execution, it would be 
impossible or undesirable to attempt to 
delineate what such acceptable or 
minimal protocols would consist of. Dr. 
David Rail (Director, NIEHS) was asked 
“. . . is it fair to conclude that you 
believe that there should be some 
minimum criteria of experimental 
design, of conduct and interpretation 
that have to be met before positive 
results in animal tests are used as the 
basis of categorizing a substance as a 
potential human carcinogen?” (Tr. 390). 
Dr. Rail replied that he favored 
“performance guidelines” rather than 
specific standards for performance of 
animal bioassays: 

**I think . . . it is much better to write 
performance standards than a by-the- 
numbers standard, thou shalt have x 
something or other . . . the scientific 
community could and probably should draft 
performance standards for laboratory animal 
tests . . . these should be rather guidelines 
than specific. I think you want to talk about 
what the test will show rather than exactly 
how you do it. . .so you can . . . allow the 
flexibility to design the experiment in a way 
that suits the situation." (Rail, Tr. 390) 
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Dr. Adrian Gross (FDA) addressed 
this topic when asked . . did I 
understand you to say that you would 
not favor the promulgation of rigid 
guidelines for the conduct of tests?" Dr. 
Gross replied, "That is correct, yes, sir." 
In response to the further question, 

"And did I understand you to say that 
you think that. . . flexibility in the 
design of tests would be in the long run 
a benefit [to] the industry?" Dr. Gross 
responded: "Of the industry and of all of 
us as members of the community, yes" 
(Gross, Tr. 1944-1945). Dr. Gross was 
earlier asked “. . . you stated that you 
did not favor rigid standardization of 
testing, and I think I understand that. Do 
you not favor a standardization of 
minimum standards for testing 
protocols?" Dr. Gross replied: 

"No, not really. Beyond certain minimum 
requirements. For instance . . . one minimum 
requirement... is that the test be a relevant 
one . . . test something we can deal with, test 
in a susceptible animal and so on, an 
informative sort of test. But beyond that, how 
much testing, how many animals at what * 
levels, how often, this kind of stuff I would 
say we would be better off not to specify 
that." (Gross, Tr. 1945-1946) 

Dr. Richard Griesemer (NCI) similarly 
advised OSHA not to attempt to 
prescribe experimental protocols or 
establish minimal requirements for 
acceptable studies: 

". . . as a scientist, I believe it undesirable 
to attempt to standardize protocols or to 
attempt to come up with a minimum 
requirement for a carcinogen bioassay . . ." 
(Griesemer, Tr. 930) 

Dr. Griesemer added that the question 
of standardization of bioassay protocols 
was under active consideration by 
international experts: 

"... 1 am leaving this afternoon for a 
meeting in Germany where we are planning 
an international meeting to work specifically 
on standardization. But there is already an 
awareness and an assumption that it will not 
be possible and in fact is not 
desirable . . . each chemical is different. 

Each system is different . . ." 

• * « « * 

"1 am concerned with the best possible 
experiment for the purpose. That does not 
mean standardized tests ... I think there is 
a consensus of opinion about what is a 
proper experiment after the experiment is 
over." 

f * * ♦ * 

". . . [standardized tests] might tend to 
assure uniformity in the way an experiment 
is conducted, and 1 again find that an 
undesirable approach to research. I think 
what is required is not uniformity. What is 
required is the truth." (Griesemer, Tr. 929- 
930, 932-933, 934) 

Dr. William Lijinsky (NCI-FCRC) was 
asked ". . . are you aware of [an] 


attempt to come up with one criteria 
(sic) to be used by everybody in this 
area of standards for animal 
bioassays?" Dr. Lijinsky replied: 

"I do not know of any attempt to get a 
single set of criteria. I am not sure it is 
possible, because chemicals vary so 
much . . ." (Lijinsky, Tr. 1040) 

Dr. Bernard Weinstein (Columbia 
Univ.) testified: 

"... I think it would be wrong to insist, 
for example, that the document state that x 
number of animals should be used and x 
number of species should be used, and x 
number of dosages should be used, and x 
number of histologic sections should be taken 
and so forth because . . . this is an evolving 
field ... the NCI bioassay ... is under 
surveillance ... so 1 do not think we need 
specify or can specify at the present time 
these details. 

". . . the subject is just too complex to 
spell out procedures that are appropriate for 
testing a broad range of compounds. This has 
to be taken on a compound-by-compound 
basis ... no one can spell out at the present 
time as to what should be done in terms of 
the best carcinogen assay. It is just too 
complicated and it will vary under different 
conditions." (Weinstein. Tr. 2257 , 2260) 

Additional scientists noted that the 
field of bioassay testing is an active one 
and protocols are constantly being 
refined. Dr. Arthur Upton (Director, NCI) 
pointed out that ". . . the design of the 
NCI bioassay has been progressively 
improved over the years, to incorporate 
new knowledge . . (Upton, S. 10). Dr. 
David Groth (NIOSH) testified, ". . . it 
would be inadvisable to put in a rigid 
set of criteria and then have to change 
this every year as we learn more 
information . . ." (Tr. 2890). Dr. William 
Lijinsky (NCI-FCRC) added, 

". . . [tjhese standards, the laboratory 
procedures, are continually changing, 
but there are minimal (NCI) standards" 
(Tr. 1031). 

Mr. Grover C. Wrenn, Jr. (OSHA) 
testified at the outset of the hearing that 

. . we don’t envision publishing 
detailed criteria fdr the design and 
conduct of studies ... in much greater 
detail than is suggested in the preamble 
to this proposal . . ." (Tr. 103) ". . . the 
proposal does at least set forth some 
criteria which imply the kinds of 
protocols that are appropriate for animal 
experimentation in the assessment of 
carcinogenic potential . . ." (Tr. 227). 
When Mr. Wrenn was asked: ". . . [the 
proposal] doesn’t say what criteria must 
be present or what circumstances must 
be present in a particular study in order 
to qualify it ... do I understand then 
that in not putting such criteria into the 
proposed standard, that OSHA found it 
impossible to develop such criteria as of 
October of 1977?". he replied, "I am not 


sure that would fully explain the 
absence of those criteria in the proposal. 
There is also the possible benefit of that 
measure of flexibility within the future 
operation of this policy . . .’’ (Tr. 228). 

OSHA finds that in light of the Record 
established in this proceeding, it is 
neither advisable nor possible to set 
particular experimental protocols for all 
acceptable carcinogenicity bioassays. 
The test protocols of scientific 
institutions are constantly being 
changed as new knowledge is gained, 
which makes specification of protocols 
impractical. There appears to be nearly 
unanimous agreement that competent 
scientific experts can distinguish 
between acceptable and unacceptable 
bioassay protocols. If OSHA finds that 
particular studies are of doubtful 
validity because of flaws in 
experimental design and/or execution, 
such studies will not be utilized as the 
basis for regulation. 

fcj Should OSHA Prescribe Standards 
for Interpretation of Bioassay Data? 

As discussed above, OSHA will 
review experiments of varying 
experimental designs and experimental 
protocols to decide whether there is 
sufficient indication of carcinogenic 
activity to regulate exposure to the 
substance under consideration. OSHA’s 
position, clearly indicated in the 
proposed regulation and now supported 
by substantial evidence in the Record, is 
that such interpretation of experimental 
results will be done by scientific experts 
and may involve scientific review. A 
few witnesses argued, however, that the 
proposal for expert scientific review of 
experimental results is too broad and 
needs to be defined by specific 
interpretative protocols and procedures 
for assessment of bioassay data. For 
example, some of the many reasons why 
it should be impossible to devise a 
standardized method of interpreting 
bioassay data were pointed out by Dr. 
Leon Golberg (CUT): 

"The ... issue concerns the evaluation of 
toxicity data ... the complexity of the 
confounding issues of which we are now 
aware, the plethora of procedures being 
applied nowadays . . . make it imperative to 
involve a group of the most knowledgeable 
and experienced experts ... it is essential to 
treat each compound as a unique entity . . ." 
(Golberg. Tr. 6485-6487) 

During oral testimony. Dr. Golberg 
reiterated the need for flexibility, rather 
than rigidity, in interpreting results: 

". . . we have a record of hundreds of tests 
that have been carried out in the recent past 
. . . which could not really be assessed 
adequately by . . . rigid criteria . . ." 

(Golberg, Tr. 6499). 

Dr. Roe (AIHC) also stated: 
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. . the task of distinguishing between 
. . valid and relevant tests and . . . invalid 
and irrelevant tests is not one that can be 
delegated to a computer. For this purpose, 
there is no better way than to rely on the 
collective judgment of a group of 
independent, relevantly experienced and 
well-informed scientists . . (Roe, S. 59) 

Mr. Leslie Dach (EDF), who had 
advocated standardization of bioassay 
protocols (see above), stated that such 
standardization should not be extended 
to interpretation of results: 

“. . . evaluation will be doiq; by the 
(LaborJ Department on the basis of looking at 
the data — there are many cases where the 
author of a paper reaches a conclusion which 
is not agreed to by other independent 
reviewers or readers—the standards we had 
in mind would apply to the conduct of the 
xperiment and not its interpretation.” (Dach. 
Tr. 7348) 

Many witnesses unanimously agreed 
that interpretation of bioassays should 
not be done in a standardized manner, 
but rather by reliance on scientific 
judgment of experts in the field of 
carcinogenesis testing. Dr. David Rail 
(Director, NIEHS) testified: 

... the recommendation of a scientist 
would be ... to apply as much scientific 
judgment to each case as is compatible with 
legal and regulatory requirements. (Rail, S. 

H) 

Dr. Arthur Upton (Director, NCI) 

stated: 

. . the NCI bioassays, like any other 
well-designed cancer test, are interpreted 
continuously and carefully . . . many 
experiments raise specific problems in 
interpretation: the resolution of these 
problems requires evaluation by experienced 
professionals in several disciplines, and 
cannot be reduced to a formula.” (Upton, S. 

12 ) 

Upon cross-examination, Dr. Upton 
reiterated: » 

”[a]ll these questions [of interpretation] go 
into the evaluation of a test result, and I 
suppose that if one wanted to write a book of 
pathology, one could characterize this 
nrocess. But to reduce it to a simple formula 
would be very difficult.” (Upton. Tr. 289) 

Additional scientists advising OSHA 
not to attempt to specify formulae for 
the interpretation of bioassay results 
included NIOSH, which said: 

. . the studies will be validated by 
scientists of repute or an advisory committee. 
Therefore, there is no need to write in 
obvious criteria ... to suggest that these 
criteria should be written into the document 
is excessive material. I think it is a waste of 
paper.” (NIOSH. Tr. 3005-3006) 

Dr. Richard Griesemer (NCI) wrote: 

”. . . the criteria for judging the 
f arcinogenicity of a substance cannot be 
reduced to a formula. They require the 


exercise of good scientific judgment as well 
as good experimentation.” (Griesemer, S. 11) 

During oral testimony, Dr. Griesemer f 
testified: 

“. . . there are a number of possible 
conditions under which the evidence might 
be judged as sufficient. . . when we interpret 
[bioassay results], we may not be able to 
decide whether a chemical is carcinogenic on 
^-the basis of that data . . . that is why when 
we analyze the results of experiments we 
sthrt by analyzing the adequacy of the 
experiment itself. If it is insufficient we do 
not go any further. We ask industry or 
whoever conducted that experiment to do it 
over.” (Griesemer. Tr. 930-931. 932. see also 
Tr. 934) 

Support for the concept that it is 
possible and/or desirable for OSHA to 
specify procedures for interpreting 
results of carcinogenesis bioassays was 
generally limited to testimony presented 
by Dr. Paul Kotin (Johns-Manville) and 
Dr. Adrianne Rogers (MIT) and the joint 
statement written by Drs. Rogers and 
Paul Newberne (MIT). As described 
above, industry witnesses Golberg and 
Roe specifically rejected the notion that 
data interpretation could be done by a 
prescribed protocol. In contrast, Dr. 
Kotin testified. . . standards and 
guidelines for data interpretation are 
necessary (Kotin, Tr. 8619)... it is 
imperative that. . . some form of 
evaluation be introduced into the 
regulatory procedure . . . (Tr. 4895). . . 
[the proposal] fails to provide a 
mechanism . . . with guidelines for 
experimental protocol development, 
implementation, data analysis and 
interpretation, and this indeed is where 
a generic approach is vitally needed 
. . .” (Tr. 4895). Dr. Kotin’s testimony, 
however, contains several statements 
which appear to contradict the notion 
that OSHA should set interpretative 
standards. For example, Dr. Kotin, as 
quoted above, continued, “. . . a generic 
approach (to data analysis) is vitally 
needed, not that a single test is valid for 
everything . . (Tr. 4895). 

In their joint statement, Drs. 

Newberne and Rogers wrote: 

“The proposed OSHA policy is deficient in 
that it does not establish clear criteria for 
published studies which will be considered 
acceptable as evidence of carcinogenicity in 
animals . . . tests which rely on [mouse liver] 
lesions, without adequate control 
populations, confirmation by histologic 
diagnoses, observation of biological behavior 
and other available methods, are of limited 
usefulness as a basis for regulatory decisions. 
Proper standards of acceptability of data or 
test protocols should recognize and provide 
for these factors in advance”. 
***** 

. . the proposed regulation as now 
written appears to allow acceptance of ^ 


studies which do not conform to currently 
recommended protocols”. 
***** 

”. . . we propose that OSHA establish 
clear criteria for published studies which will 
be considered acceptable as evidence of 
carcinogenicity of a test substance.” 
(Newberne and Rogers. S. 6. 7, 8) 

Drs. Rogers and Newberne also 
stated: 

”[e]stablishing the scientific criteria on an 
ad hoc, after the fact basis is highly 
unsatisfactory from a scientific point of view, 
and we would assume the same is also true 
from a regulatory point of view. 
***** 

”[t]he potential effects of this failure to 
provide standards of acceptability of 
scientific evidence are well illustrated by 
experience . . ." (Newberne and Rogers, S. 8, 
6) 

Dr. Newberne and Dr. Rogers also 
offered specific suggestions for factors 
which should be taken into account in 
data interpretation: 

”[m]any studies . . . were designed for 
purposes other than testing its 
carcinogenicity and therefore may not have 
included adequate numbers of animals, 
proper control animals, control and 
monitoring of environmental conditions 
including diet, assay of compound purity, or 
other requirements . . . 
***** 

"The protocols should, inter alia, cover the 
materials and methods used in all tests 
including sex, species, source, strain and age 
of the test animals, diet, water source, 
housing temperature, humidity and so forth 
so that tests can be exactly replicated . . .” 
(Newberne and Rogers, S. 7, 8) 

A third list of suggested factors which 
interpretative protocols might include 
was offered in Dr. Rogers’ individual 
statement. Dr. Rogers wrote: 

“An acceptable protocol must be designed 
specifically for the purpose of investigating 
the carcinogenicity of the agent in 
question . . . [fjoremost among the elements 
of a properly designed study is the condition 
that the only variable is exposure to the test 
agent . . . this requires the use of control 
animals ... as well as careful, systematic 
monitoring of the animals . . . all test 
animals should be examined grossly and 
microscopically for evidence of 
tumors . . . there should be a complete and 
accurate autopsy of each animal. . . . tests 
of statistical significance must be applied. 

. . . studies should. . . . contain a full 
description of all the materials, 
methods . . .” (Rogers, S. 4-6) 

Dr. Rogers warned: 

“Any regulation which permits the reliance 
on studies which fail to meet these or similar 
criteria will allow and encourage poor 
scientific practices, and . . . the possibility 
of significant regulatory error . . .” (Rogers, 
S. 6) 
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During oral testimony, Dr. Rogers 
stated: 

. . we believe that the proposed OSHA 
policy is deficient and that it does not 
establish clear criteria for published studies 
which will be considered acceptable as 
evidence of carcinogenicity in 
animals . . . (Rogers. Tr. 6552) 

"• . . the proposed regulation does not 
adequately specify criteria for evaluating 
animal data which will be used to determine 
whether a substance is carcinogenic. . . 
(Rogers. Tr. 8565) 

Dr. Rogers advocated concepts such 
as “a basic and common sense 
approach” (Tr. 8601) to data 
interpretation and stated: 

“. . . I think the tests that have been done 
should be evaluated using very careful 
scientific criteria, and then obviously it 
comes to a decision . . (Tr. 8605) 

Dr. Rogers also stated: 

*\ . . the proposed regulation should 
include provisions which to the extent 
possible assure that regulatory decisions 
which use it as a framework are based on 
sound, relevant data . . .” (Rogers, Tr. 8565) 

In saying that such provisions should 
be established "to the extent possible,” 
Dr. Rogers’ testimony was in agreement 
with that of three other witnesses: Dr. 
Donald Kennedy (Commissioner, FDA), 
Dr. Richard Bates (FDA/N1EHS) and Mr. 
Grover C. Wrenn, Jr. (OSHA). Dr. 
Kennedy testified that standards such as 
those involved in interpreting bioassay 
data be described and published 
“wherever possible” (Kennedy, Tr. 523). 
Dr. Bates said, ”... I do favor 
(adopting interpretative criteria] to the 
extent that it is feasible . . ." (Bates. Tr. 
597). Mr. Wrenn was asked (by Mr. 
Newman): “And you are saying ... if 1 
understand you correctly, that it would 
be desirable to the extent possible to set 
forth in this standard in its final form 
such criteria [to qualify a study]?” Mr. 
Wrenn replied, “To the extent this 
record permits doing that, yes” (Wrenn, 
Tr. 228). He then added “. . , we have 
no prejudice against including criteria of 
that sort within the final standard” 
(Wrenn, Tr. 229). Earlier in his oral 
testimony, Mr. Wrenn made the point 
that “[OSHA] will rely to some degree 
upon the evidence we get in this 
proceeding to clarify . . . what you rely 
upon to determine whether a study is 
well conducted or not” (Wrenn, Tr. 103). 

It is clear from a review of the record 
that with the exception of Dr. Rogers 
and, to some extent, Dr. Kotin, scientists 
testified that it would be unwise and 
futile for OSHA to attempt to specify 
criteria and standards for acceptance of 
bioassay results. As discussed below, 
some of the criteria which were 
suggested by Dr. Rogers, such as 


consideration of control animals and 
availability of a description of 
experimental procedures, will indeed be 
among the many factors which OSHA 
experts will take into account in an 
evaluation of bioassay data. Specified 
standards for such criteria will not be 
promulgated by OSHA, as 
recommended by witnesses at the 
hearing. 

(d) What Factors Need To Be Taken 
Into Account by OSHA in the 
Interpretation and Evaluation of Animal 
Carcinogenicity Experiments? . 

As discussed above, a clear 
preponderance of witnesses appearing 
at the public hearing did not favor 
prespecification of factors and 
standards for acceptable animal 
bioassay results. OSHA concurs. 
However, many experts testified on the 
importance of particular points which 
should or must be taken into account in 
determining the reliability of bioassay 
results. In addition, several reports were 
submitted into evidence on efforts of 
previous scientific groups to consider 
the problem of minimal and/or desirable 
standards for acceptable animal 
bioassays and their interpretation: 

1. International Agency for Research on 
Cancer. 1978. IARC Monographs on the 
Evaluation of the Carcinogenic Risk of 
Chemicals to Man: 

2. Food Safety Council. 1978. Proposed 
System for Food Safety Assessment; 

3. Environmental Protection Agency. 1978. 
Proposed guidelines for registering pesticides 
in the U.S.. Hazard evaluation: Humans and 
domestic animals: 

4. World Health Organization. 1974. 
Assessment of the Carcinogenicity and 
Mutagenicity of Chemicals; 

5. National Cancer Institute. 1976. 
Guidelines for Carcinogen Bioassay in Small 
Rodents: 

6. Health and Welfare Canada. 1973. The 
Testing of Chemicals for Carcinogenicity, 
Mutagenicity and Teratogenicity; 

7. International Union Against Cancer. 

1969. Carcinogenicity Testing: 

8. Food and Drug Administration Advisory 
Committee on Protocols for Safety 
Evaluation. 1971. Panel on carcinogenesis 
report on cancer testing in the safety 
evaluation of food additives and pesticides; 

9. Mark Commission. 1969. Report of the 
Secretary’s Commission on Pesticides and 
Their Relationship to Environmental Health; 

10. National Academy of Sciences. 1975. 
Principles for Evaluating Chemicals in the 
Environment. 

In addition to these reports, several 
witnesses submitted statements on 
criteria for experimental design and 
data interpretation: 

a. American Industrial Health Council. 

AIHC Recommended Alternatives to OSHA’s 
Generic Carcinogen Proposal; 


b. American Petroleum Institute. An 
Approach to Generic Rulemaking for 
Regulation of Occupational and 
Environmental Carcinogens (Hearing Exhibit 
252, Appendix C); 

c. Hooker Chemical Company. (Hearing 
Exhibit 71). 

Specific suggestions for experimental 
and interpretative factors are discussed 
below. 

The most important consideration in 
judging the validity of animal bioassay 
results is whether the results are taken 
to support positive or negative 
conclusions of carcinogenicity of a 
substance. As discussed above, OSHA’s 
concern is to protect employed persons 
from exposure to substances for which 
there is positive evidence of 
carcinogenicity. Since animal bioassays 
are generally rather insensitive 
measures of the carcinogenicity of a 
substance, criteria for acceptability of 
positive results need be far less 
stringent than criteria for acceptability 
of negative results or evidence of safety. 
Dr. David Groth (NIOSH) testified on 
the differences in judging reliability of 
negative bioassay results as opposed to 
positive results: “The relative 
importance of the [adequacy] criteria 
. . . does depend upon the results of the 
experiment. . .” (Tr. 2998-2999). The 
same point was made during the oral 
testimony of Dr. Samuel Epstein (Univ. 
of Illinois). Mr. Barnard (AIHC) asked: 
”... I take it then that you would not be 
willing to accept a negative study that 
used just 20 animals and were fed 18 
months . . . [a]nd yet, you refer to the 
Innes study by Litton Bionetics where 
these tests were conducted, as I 
understand it, for 18 months on 20 
animals.” Dr. Epstein replied: “Your 
question is entirely different. Your 
question asked me would I be satisfied 
with a negative. The inferences I have 
made from the Innes study related to 
positives” (Tr. 1242). This point was 
stressed by Dr. Donald Kennedy (FDA) 
(Kennedy, Tr. 571), who pointed out that 
flaws in experimental design are much 
more likely to result in false negatives 
than in false positives. For this reason, 
interpretative criteria for studies which 
are positive need to be much less 
stringent than those which are 
considered negative. Dr. Kennedy 
summarized his view on this topic by 
stating, “. . . there is a real rationale for 
taking positive results more seriously 
than negative results.” Dr. David Rail 
(Director, NIEHS) concurred with this 
view in stating: 

”. . . there are cases where a single well- 
conducted experiment giving clearly positive 
results should suffice to establish a chemical 
as a carcinogen and to justify stringent 
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measures to reduce occupational exposure.” 
(Rail, S. 13-14) 

Dr. Robert Squire (Johns Hopkins 
Univ.) also indicated that while there 
are many pitfalls in execution of 
bioassays, “any clearly positive animal 
study must be considered as the best 
qualitative experimental evidence 
available for human carcinogenic risk” 
(Squire, S. 13, emphasis added). 

This important distinction between 
negative and positive bioassay data was 
not clearly made by industry witnesses 
or briefwriters who called for specific 
guidelines and protocols without 
consideration that such guidelines are 
much more acceptable in an evaluation 
of the adequacy of negative bioassay 
data than for positive results. 

Another important distinction which 
was confused in the comments of many 
witnesses and participants was between 
defects in design of bioassays and 
defects in their conduct. If a bioassay is 
conducted with too few animals, with 
too low a dose, or for too short a period, 
this will generally invalidate a negative 
result, although a clear positive result 
will nevertheless be valid and 
meaningful. On the other hand, if an 
experiment is inadequately conducted 
or inadequately reported, it may be 
impossible to draw any valid 
conclusions, positive or negative, 
however good the experimental design. 
Many of the comments about the 
interpretation of “inadequate” tests 
failed to make the distinction between 
these two categories of inadequacy. 

It is important to emphasize that 
negative” results in carcinogenicity 
bioassays simply define a limit beyond 
which carcinogenic activity would have 
been detected. Absolute safety can 
never be demonstrated; agencies 
concerned with establishing safety 
standards must balance the relative 
insensitivity of animal bioassays with 
the high cost of such tests and the 
increasing chances of experimental error 
as the experiment becomes larger and 
more elaborate. If the results of animal 
bioassays appeaT to support a 
onclusion of lack of carcinogenicity, 
OSHA’s interest in reviewing 
experimental protocols is limited to the 
possibility that a more extensive 
examination of pathological or other 
criteria may possibly lead to the 
conclusion that the compound was in 
fact positive for carcinogenicity. If the 
available evidence indicates that the 
chemical is not positive for 
carcinogenicity, OSHA’s position on 
that particular chemical is the same as if 
the chemical had never been tested for 
carcinogenicity. 


Several expert witnesses presented 
opinions on specific factors in design 
and execution of animal carcinogenicity 
bioassays which may be important in 
judging adequacy and reliability of 
results. Such suggestions involved 
several specific areas which are 
discussed below. 

Controls. Most witnesses agreed that 
control or untreated animals are 
essential to any experimental 
determination of carcinogenicity. Few 
witnesses, however, suggested that 
OSHA set minimal or desirable 
standards for what constitutes an 
adequate control group. The importance 
of adequate controls was emphasized by 
Dr. Walter Heston (N1H), who wrote. 

“The only difference between the test 
group and the controls should be that the test 
group receive the candidate substance while 
the control animals are free of the candidate'* 
substance. In this way any difference 
between the two groups in incidence of 
hepatomas or other tumors can be attributed 
to the substance tested. While it is true that 
the incidence of induced or spontaneous 
tumors can be changed by environmental 
influences, induced changes in tumor 
incidence are not difficult to determine 
accurately if the environmental and genetic 
factors are properly controlled. In other 
words, properly controlled carcinogenesis 
bioassays in mice give reliable and 
meaningful-results.” (Heston, Post-Hearing 
Comment, pp. 15-16) 

Dr. Ralph Yodaiken (NIOSH) agreed: 
“It would be unthinkable ... to have a 
study without controls . . .“ (Tr. 3005). 
Dr. David Groth (NIOSH) added, 

“. . . in the field of science, the 
requirements for experiments and 
testing a single chemical or agent are 
that the control and exposed 
populations are different only with 
respect to one variable . . .” (Tr. 2991- 
2992). Mr. Newman asked the NIOSH 
panel, “. . . (y)ou would say, then, that 
part of your minimal criteria for the 
acceptance of animal studies would be 
that there is a control population used, 
would you not?” Dr. Yodaiken replied, 
“Yes” (Tr. 2992). *\ . . the most 
important thing ... is that ... the 
control and exposed groups must be 
similar except for the one major 
variable, so that they [can] compare the 
exposed with the control group” (Tr. 
2997). 

Dr. Rogers concurred: 

”. . . foremost among the elements of a 
properly defined study is the condition that 
the only variable is exposure to the test 
agent . . . this requires the use of control 
animals . . .” (Rogers, S. 4) 

Dr. Arthur Upton (Director, NCI) 
mentioned that the evaluation of 
bioassay results may take historical 
controls into account: 


". . . the experiment is reviewed 
thoroughly, including consideration 
of . . . occurrence [of tumors] in untreated 
controls in other experiments . . (Upton, S. 
12) 

As is discussed further below, 
historical controls may be especially 
important in evaluations of positive 
bioassay results. 

Number of animals in the bioassay. 
Acceptable positive results can be 
based on small numbers of animals. 

This was emphasized by many 
witnesses. Dr. Harold Stewart (NIH) 
related how the carcinogenicity of 
estrogen was discovered in a small- 
scale experiment: 

“Professor Lacassagne demonstrated the 
carcinogenicity of estrogen. He used five 
male mice and got cancer of the breast in all 
five . . . [ijf you have breast cancer in five 
male mice it has got to be a carcinogen . . .” 
(Stewart, Tr. 489) 

Dr. William Lijinsky (NCI-FCRC) agreed 
that “five males with breast tumors is an 
extraordinarily large number.. . .” (Tr. 
1074) 

Dr. Richard Griesemer (NCI) said: 

”. . . if ten animals are exposed to a 
chemical and all ten of them develop stomach 
tumors in six months, one does not need 
much more information to draw a conclusion. 
If, however, the same experiment were 
conducted and no tumors were produced in 
excess of those in the controls, one would say 
that was an inadequate experiment.” 
(Griesemer, Tr. 933) 

This comment provides another 
illustration of the distinction between 
the requirements for demonstrating 
positive and negative results. 

Dr. David Rail (Director, NIEHS) 
indicated that in some cases, only a few 
animals can suffice for a clear bioassay 
result: “. . . if the chemical is a hot 
carcinogen, you do not need as many 
animals as if it is not. . (Rail, Tr. 442) 

Another case where a positive 
conclusion of carcinogenicity was based 
on a small group of animals was cited 
by Dr. Ralph Yodaiken (NIOSH), who 
testified: 

“If a study comes in where only ten 
animals have been used for a variety of 
doses, as was the case with the Dow 
Chemical study on acrylonitrile, it was the 
professional judgment of the people at 
NIOSH that this was a valid [positive] study 
. . .” (Yodaiken, Tr. 2991) 

Mr. Edward Baier (NIOSH) concurred: 

“. . . it might very well be that a few 
animals can indicate enough or supply 
enough data to draw a conclusion . . .” 
(Baier, Tr. 3003) 

The relevance of the number of 
experimental and/or control animals 
must be judged in the context of the 
particular experiment under 
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consideration. Dr. David Groth (NIOSH) 
was asked . . it might very well be 
that a few animals can indicate enough 
or supply enough data to draw a 
conclusion. Is this correct?” "On the 
other hand, you can have several 
hundreds of animals and not be able to 
draw a conclusion. Is that correct?" 

Each time, Dr. Groth replied, "Yes" (Tr. 
3004). 

Other witnesses, including Drs. 

Renate Kimbrough (CDC) and Samuel 
Epstein (Univ. of Illinois), mentioned 
that the number of animals in a bioassay 
was an important consideration in 
negative studies. As Dr. Umberto 
Saffiotti (NCI) said, . . the 
detectability is largely a function of the 
magnitude of the experimental group 
. . (Saffiotti. Tr. 855). The only 
witness who said that the magnitude of 
experimental and/or control groups was 
relevant to both negative and positive 
carcinogenicity bioassays was Dr. 
Rogers, who said that tests of statistical 
significance must be utilized in the 
interpretation of bioassay results (see 
below) and that "usually at least 50 
exposed and 50 controls" were required 
for statistical tests (Rogers, S. 6). 
However, Dr. Rogers said during oral 
testimony, “The numbers of animals to 
be used really is governed by what 
levels of statistical significance one 
wants . . ." (Rogers, Tr. 8598). 

Duration of dosing. Duration of dosing 
in carcinogenicity bioassays is another 
criterion which should be specified if 
one is setting minimal standards for 
negative studies (Epstein, Tr. 1238; 
Epstein, S. 94; Weinstein, Tr. 2249), but 
which need not be so specified if 
positive results are revealed. As Dr. 

Leon Golberg (CIIT) testified, 

“. . . two complete years have not passed 
in any of the [Chemical Industry Institute of 
Toxicology] tests, but we have carried out 
interim sacrifices . , . and some of these are 
already yielding very suggestive results . . . 
we are studying aniline, and at the first 
sacrifice of the animals exposed to aniline 
hydrochloride we found a . . . fibroplasia of 
the splenic capsule . . . taken in conjunction 
with a study . . . released by the National 
Cancer Institute . . . where they observed 
tumors of the spleen derived from connective 
tissue, this is a very close link which suggests 
that what we are observing are early stages 
of what will ultimately develop into the same 
kinds of tumors." (Golberg, Tr. 6505-6506) 

Dr. Richard Griesemer (NCI) similarly 
testified that positive results can be 
obtained after relatively short periods of 
dosing; 

". . . we know of experiments where there 
was only a single exposure and cancers 
(were) produced. We know of cancers that 
are induced in very short periods . . . three 
azo dyes [produced] liver cancers in 90 days. 


I would say that is very short." (Griesemer. 
Tr. 1001) 

Autopsy and pathology procedures. 
This is another area where 
specifications can be made for negative 
studies but which must be considered in 
the context of particular positive 
studies. As Dr. Golberg testified: 

"I can give you the case of 
dinitrotoluene ... in our tests to 
date . . . the histology has not been done, 
but the gross findings at autopsy suggest that 
there is liver cancer in these animals . . ." 
(Golberg. 6506) 

Dr. David Groth of NIOSH testified 
that . . the animals should be 
autopsied and tissues examined for the 
lesions, including cancer" (NIOSH, Tr. 
2889). Dr. Arthur Upton (Director, NCI) 
agreed that accurate pathological 
diagnoses are essential in making a 
positive determination from a 
carcinogenicity bioassay: 

"... a significant or conclusive effect in a 
test species . . . involves an assessment of 
the adequacy of the pathological evaluation 
of the lesions, were they in fact tumors or 
were they misdiagnosed, were they simply 
abcesses or inflammatory lesions?" (Upton. 
Tr. 289) 

Dr. Weinstein called for "clear 
histologic verification that the lesions 
were malignant neoplasms . . 
(Weinstein, Tr. 2254-2255) 

Monitoring of animal health. Several 
witnesses mentioned that factors in the 
design of experiments which involve 
surveillance of the animals, including 
their weight and food consumption, 
could be relevant to the outcome of 
animal bioassays. Dr. Epstein mentioned 
that “diet and care" of animals, if poor, 
can make carcinogenicity bioassays 
insensitive (Epstein, S. 94). Dr. 
Kimbrough said that "what the animal 
weights were" would influence her 
judgment of the adequacy of a study 
(Kimbrough, Tr. 1796). Dr. William 
Lijinsky (NCI-FCRC) indicated that 
monitoring of animal health and food 
intake was important in the conduct of 
bioassays under his direction (Lijinsky, 
Tr. 1032-1033,1035-1036). 

Despite these concerns, only one 
witness. Dr. Adrianne Rogers (MIT) 
called for OSHA to establish specific 
"minimum criteria . . . which would 
indicate . . . systematic monitoring of 
and control over all the animals . . ." . 
(Rogers, Tr. 8565). Dr. Leon Golberg 
(CUT) stated that ". . . [n]o arbitrary 
rule of the thumb is available . . . [for] 
how to select the upper dose in a long¬ 
term toxicity test . . (Golberg, S. 3). 
When Dr. Golberg was asked: "Would 
you consider a very serious weight loss 
(to be) more than 10 percent of the 
animal’s weight?", Dr. Golberg replied: 


"... I do not think that by itself would 
vitiate the total outcome of the test and its 
interpretation." (Golberg. Tr. 6526-6527) 

Monitoring of animal diets and 
compound purity. Several witnesses 
voiced concern about the possibility of 
false positive results which might be 
caused by contaminant substances. The 
related question of false negative results 
occurring by contamination of control 
diets with carcinogens was also 
discussed. Dr. Golberg alleged that: 

". . . it [is] very rare ... for anyone to say, 
well, why wasn't this compound adequately 
characterized? Why wasn't the dietary level 
of this material checked, as it would be 
required under good laboratory 
practice" . . . (Golberg. Tr. 6522). 

Dr. Richard Niemeier (NIOSH) said 

. . probably the feed should be 
monitored periodically for [a] particular 
contaminant" (Niemeier, Tr. 2994). Dr. 
Adrianne Rogers (MIT) called for 
"systematic monitoring of . . . diets, 
exposures . . (Rogers. Tr. 8565) for 
bioassays to be acceptable. Among 
other "standards for acceptable studies" 
Dr. Rogers included "assay of compound 
purity" (Rogers, S. 7). 

This issue has several aspects which 
were not always clearly distinguished in 
testimony and comments: 

1. Monitoring of actual (as opposed to 
nominal) levels of a chemical in a test 
diet is desirable primarily in cases 
where the exact intensity of exposure is 
in question—e.g., if a quantitative risk 
extrapolation is to be made. There is no 
obvious way in which failure to measure 
dietary levels would invalidate the 
qualitative results of a test that gave a 
positive result, and no showing was 
made that it would do so. 

2. The presence of potentially 
carcinogenic impurities or contaminants 
is of importance primarily when a 
technical product is tested. In such 
cases, it is possible for the technical 
product to be carcinogenic even though 
the pure chemical may be inactive. 
However, since workers are exposed to 
the technical product, it is unlikely that 
testing in these circumstances will give 
rise to false positive results. Of more 
concern in general is the likelihood of 
obtaining false negative results by 
testing the pure chemical. 

3. Contamination of control diets with 
carcinogens is in general likely to give 
rise to false negative results, by 
increasing the tumor incidence in the 
control groups. 

4. The most difficult issue is raised by 
the circumstance in which a change in a 
manufacturing process or in formulation 
has led to the elimination of a 
potentially carcinogenic contaminant. In 
this hypothetical circumstance, a 
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positive result obtained in the past may 
be irrelevant to the inference of risk 
from the currently manufactured 
technical product. Although no cases of 
this kind were demonstrated or even 
plausibly suggested in the hearing 
Record, OSHA is cognizant of the 
theoretical possibility that they may 
arise in the future. If satisfactory 
evidence is presented that a positive 
result obtained in the past was 
attributable to a contaminant, OSHA 
will review such evidence in detail. It 
would appear that several areas of 
concern in that regard would be the 
following: 

(a) demonstration that the currently- 
manufactured product is not 
carcinogenic, in a test at least as 
sensitive as the earlier test which gave a 
positive result; 

(b) plausible evidence that the product 
used in the earlier test contained a 
carcinogenic contaminant; 

(c) demonstration that the mixture of 
this contaminant and the currently 
manufactured product yields positive 
results similar to those obtained in the 
earlier test. 

OSHA recognizes that these criteria 
are stringent, but believes that it would 
be the Agency’s responsibility to apply 
stringent standards of proof before 
discounting the results of a positive test. 
OSHA can in no circumstances discount 
a clear positive result as the basis of 
hypothesis or conjecture, but will 
require detailed verification that a 
disputed postive result can be replicated 
by re-introducing the hypothetical active 
agent. 

In addition to these factors which are 
important in judging the adequacy of the 
design and execution of bioassays, a 
number of witnesses discussed factors 
which should be taken into account in 
their interpretation. These factors 
included assessment of statistical 
significance, dose-relatedness of 
carcinogenic activity, reproducibility of 
results, and description of experimental 
procedures and results. These are 
discussed below. 

Statistical significance of results. As 
mentioned above, all experiments 
should generally include a control group 
in order to make conclusions of any kind 
justifiable, even though, in some cases, 
the control group may be simply 
historical or based on scientific 
experience with the particular colony or 
strain of test animal. Where an 
obviously positive result is not 
observed, a more sophisticated 
presentation of control versus treated 
results is needed and statistical 
significance is necessary to demonstrate 
that the incidence of tumors in 
experimental animals was indeed 


causally increased by exposure to the 
test agent. 

No clear formula for how to determine 
whether a particular set of results is 
statistically significant emerged from the 
hearing. Certain specific suggestions 
were made, including that of Mr. 

Richard Peto (Univ. of Oxford): 

“Because in most experiments animals of 
both sexes and of more than one strain are 
studied, and the separate incidence of 
tumours at each of a dozen or more 
anatomical sites is independently 
documented, some of the many significance 
levels calculated will probably be less than 
0.05 just by chance. Because of this, 
individual P-values of 0.05 (or even 0.01) are 
not necessarily convincing unless the effects 
concerned can be reproduced in independent 
experiments or unless the agents concerned 
show striking activity in a battery of short¬ 
term tests; for a single animal experiment to 
be convincing without such support, a P- 
value of well under 0.01 (perhaps even 0.001) 
should usually be required. Unless this policy 
of requiring rather extreme P-values is 
adopted, an unacceptably large number of 
misleading results will emerge by chance 
alone.” (Peto, S. 17) 

Another specific suggestion raised 
was that of Dr. Carroll Weil (Camegie- 
Mellon), who offered: 

"Statistical tests for significance are valid 
only on the experimental units (e.g., either 
litters or individuals) that have been 
mathematically randomized among the dosed 
and concurrent control groups." (Weil. S. 2) 

Several witnesses testified that it 
would be undesirable to attempt to 
predesignate statistical treatment of 
data or even to specify particular 
regulatory responses to various levels of 
statistical significance. As Dr. David 
Rail (Director, NIEHS) testified: 

. . Clearly if [the experiment) is 
statistically significant. . . it is a positive 
experiment and should be treated as such 
. . . but it seems to me quite clear that there 
are certain rare tumors in animals, and if 
after exposure to a chemical you have an 
increase in those tumors, you ought to be 
extraordinarily suspicious of that chemical, 
even though it does not quite hit the magic 
five per cent." (Rail, Tr. 387-388) 

Dr. Upton, on the other hand, warned 
against acceptance of apparently 
positive results, even if those results met 
criteria of statistical significance: 

“A chemical is not labeled as a carcinogen 
automatically if it causes a statistically 
significant increase in tumors at one site in 
one species. If an increase is observed, the 
experiment is reviewed thoroughly . . 

(Upton, S. 12) 

Dr. Donald Kennedy (Commissioner, 
FDA) testified that he would require 
statistical significance before he would 
judge the results of a particular bioassay 
positive (Tr. 563). Upon further 


questioning, however, Dr. Kennedy 
added: 

"... I see within the universe of animal 
testing enough variation in the kinds of 
experiments done, and thereby in the 
confidence limits and levels of statistical 
significance that one would want to assume, 
that I am not sure that such a prescription 
wouldn’t prove to be more confining than it is 
helpful." (Kennedy. Tr. 564) 

Other testimony supported the view 
that statistical significance must be 
evaluated on a case-bv-case basis 
before conclusions or interpretations 
can be drawn. Dr. Richard Griesemer 
(NCI) testified that under certain 
circumstances, the appearance of 
tumors in "marginally statistical 
numbers" would still lead to suspicion 
of the test substance (S. 11). Dr. David 
Groth (NIOSH) made the important 
point that evaluations of statistical 
significance are "particularly important 
in the case of negative results" (Groth, 

Tr. 2995), as opposed to the cases of 
positive results upon which OSHA is 
charged to react. Dr. Umberto Saffiotti 
(NCI) discussed the issue as follows: 

"[tjhere is no specification [in the OSHA 
proposal) about levels of statistical 
significance, clearly because these are 
subsumed in the strong requirement implied 
by a recognition of causality. As I said above, 
there is more to a judgment of causation than 
a strictly numerical value: the latter is but a 
framework for a complex diagnostic scientific 
evaluation." (Saffiotti. S. 25) 

Further discussion of this issue is 
presented above in Section V.D. The 
consensus of the expert opinion 
presented at the hearing was that, 
although tests of statistical significance 
are always desirable, it would be 
unwise to prescribe rigid criteria for the 
conduct of such tests, or for the levels of 
probability to be judged significant. 

Dose-relatedness of results. Several 
witnesses indicated that dose- 
relatedness of bioassay results could 
have a bearing on the interpretation of 
particular experiments. Dr. Arthur 
Upton (Director, NCI) said that "dose- 
response relationship" is among the 
factors involved in interpretation of a 
bioassay (Upton, S. 12). Dr. Richard 
Griesemer (NCI) mentioned that "when 
more tumors form at lower than at high 
doses" evidence for carcinogenicity was 
weaker, but under certain 
circumstances, he "would still be 
suspicious . . .” (Griesemer, S. 11). Dr. 
Griesemer also mentioned that "dose 
relationships" were among factors "not 
considered as relating to the weight of 
the evidence for carcinogenicity" at 
certain meetings of world experts on 
carcinogenicity (Griesemer, Tr. 931). 

Several witnesses warned against any 
rigid requirements for dose-relatedness 
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in judging positive evidence of 
carcinogenicity. Dr. David Rail (Director, 
NIEHS) pointed out: 

"Dose response can be very misleading, 
often at the very high dose, because the 
animals are sick: the dose is higher than it 
ought to be. You see fewer tumors than at a 
lower dose. 

So one would say. ‘Well, gee. the dose 
response is backward.’ but actually that 
really would make sense. So I think it is a 
little hard to make a categorical statement 
about that." (Rail, Tr. 389) 

Dr. William Lijinsky (NCI-FCRC) 
stated, . . it is not necessary to show 
a dose response to establish that the 
compound is a carcinogen ... it is 
helpful if there is a dose response; it is 
not necessary”. (Lijinsky. Tr. 1079). Dr. 
Leon Golberg (CUT) wrote that at least 
“three . . . dose levels” be used in 
experiments where quantitative 
conclusions of carcinogenic potency 
were to be drawn; he did not comment 
on the need for multiple dose levels or 
dose-relatedness for qualitative 
determinations of carcinogenicity 
(Golberg, S. 6). 

Reproducibility of results. Several 
witnesses mentioned that if a compound 
is shown to be carcinogenic on more 
than one occasion, this adds a great deal 
of weight to the conclusion that the 
compound is a carcinogen. However, 
these witnesses did not say that 
replication should be an essential factor 
in establishing that a compound is a 
carcinogen for regulatory purposes. Dr. 
Umberto Saffiotti (NCI) said that 
“concurrence and reproducibility of the 
observations are important elements for 
this assessment [of causality]” (Saffiotti, 
S. 7). Dr. Bernard Weinstein (Columbia 
Univ.) said that ”. . . in the area of 
carcinogen bioassay many of us feel that 
one needs reproducibility . . .” 
(Weinstein, Tr. 2249). Dr. Weinstein 
added that such evidence of 
reproducibility could take several forms, 
including ”. . . adequate numbers of 
control groups or evidence of different 
dose levels or different species . . .” (Tr. 
2249), while Mr. Grover Wrenn (OSHA) 
stated that; 

”. . . the idea that is implicit in the term 
‘exceptionally well conducted’ is that there 
should be some demonstration of the ability 
to replicate results” . . . (Wrenn, Tr. 102) 

It is important to note that these and 
other witnesses used the word 
reproducibility to refer to the ability to 
reproduce results; they did not equate it 
with the actual reproduction or 
replication of results. The need for 
replication of results is discussed in 
more detail in Section V.D.9. above. 

Description of experimental 
procedures and results. Dr. Adrianne 


Rogers (MIT) called for “certain 
minimum criteria” for “description of 
materials, methods, controls, [and] 
analytical procedures used ... to 
assure that regulatory 
decisions . . . are based on sound, 
relevant data . . .” (Rogers. Tr. 8565). 

Dr. David Groth (NIOSH) agreed that 
“[tjhere should be a sufficient 
description . . . particularly in the case 
where you have negative results . . .” 
(Groth. Tr. 2998). Several witnesses 
agreed that problems of interpretation of 
positive studies could be solved by 
additional data on materials and 
methods which could usually be readily 
obtained from the author or laboratory 
where the study was conducted. 
Although it is obvious that adequate 
description of a study is a prerequisite 
for its correct interpretation, it would be 
impossible to specify precise minimum 
criteria for acceptability without 
arbitrarily excluding some studies from 
consideration. 

Reports for several groups which have 
discussed and published statements on 
criteria for experimental design and 
data interpretation were entered into 
evidence, as were the API alternative 
approach and the Hooker Chemical 
Company alternative approach. As seen 
below, these documents all support the 
contention of OSHA witnesses that no 
simple formula for bioassay design or 
interpretation can be made, and that the 
most useful aproach is to set out general 
criteria and considerations for expert 
review. These reports on criteria which 
were entered into evidence were as 
follows: 

a. International Agency for Research on 
Cancer. 1978. IARC Monographs on the 
Evaluation of the Carcinogenic Risk of 
Chemicals to Man; 

b. Food Safety Council. 1978. Proposed 
System for Food Safety Assessment; 

c. Environmental Protection Agency. 1978. 
Proposed guidelines for registering pesticides 
in the U.S., Hazard evaluation: Humans and 
domestic animals; 

d. World Health Organization. 1974. 
Assessment of the Carcinogenicity and 
Mutagenicity of Chemicals; 

e. National Cancer Institute. 1976. 

Guidelines for Carcinogen Bioassay in Small 
Rodents; 

f. Health and Welfare. Canada. 1973. The 
Testing of Chemicals for Carcinogenicity. 
Mutagenicity and Teratogenicity; 

g. International Union Against Cancer. 

1969. Carcinogenicity Testing; 

h. Food and Drug Administration Advisory 
Committee on Protocols for Safety 
Evaluation. 1971. Panel on carcinogenesis 
report on cancer testing in the safety 
evaluation of food additives and pesticides; 

i. Mrak Commission. 1969. Report of the 
Secretary’s Commission on Pesticides and 
Their Relationship to Environmental Health. 


All these groups were in substantial 
agreement that certain factors need to 
be taken into consideration in the design 
and interpretation of carcinogenicity 
bioassay studies. These groups were 
largely concerned with negative studies. 
Despite this concern with safety studies, 
however, in almost no case was any 
specific recommendation made on 
exactly how the general considerations 
should be embodied in particular 
experimental designs or interpretation. 
Several reports specifically avoided 
prescriptions for protocols: 

"The criteria which are described are 
general guidelines and not rigid, universal 
criteria. The complexity of the problem 
dictates that the evaluation of the potential 
human hazards of a given agent must be 
individualized in terms of the chemical and 
metabolic aspects of that agent...” (NCAB 
Report, 1977, p. 461; Exhibit B to Weinstein 
Statement) 

(e) How should OSHA determine 
whether positive bioassay reports meet 
scientific criteria for acceptability? 

OSHA clearly cannot prescribe a 
formula for judging whether a given 
bioassay is adequate to form part or all 
of the basis for regulation of human 
exposure. Such determinations will have 
to be made on a case-by-case basis by 
OSHA's experts. There was almost 
unanimous support for this approach 
voiced at the hearing. Dr. Paul Kotin 
(Johns Manville) made this point with 
unusual clarity when he said, “I know 
there is not a worker in the field who 
does not have a feel for what is an 
adequate study” (Kotin, Tr. 8648). Dr. 
Richard Griesemer (NIH) testified: “I 
think there is a consensus of opinion 
about what is a proper experiment after 
the experiment is over” (Griesemer, Tr. 
932-933). Dr. Harold Stewart (NCI) made 
the following comment on experimental 
designs: .. [if] there are standards for 
setting up tests for evaluation a possible 
carcinogen ... it would be a test thai 
you could read through and say, ‘good 
test’ ” (Stewart, Tr. 590). Dr. Ralph 
Yodaiken (NIOSH) was asked, 

“. . . how should the acceptability of 
the protocol be determined?” He replied, 
“There is no set of rules which an 
investigator has to follow. Each 
experimenter determines his own 
guidelines ... then the protocol is 
acceptable ... I do not think there is any 
set of fixed guidelines we have to follow 
or scientist [who] would be prepared to 
follow” (Yodaiken, Tr. 2891). Dr. Richard 
Bates (FDA) said: ”... a variety of 
disciplines are needed, and people with 
expertise and experience are needed to 
make many phases of the evaluation 
. . ” (Bates. Tr. 592). 
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Support for a case-by-case approach 
to data evaluation also came from Dr. 
Golberg (CUT), who said: 

“Even more than in the past it is essential 
to treat each compound as a unique entity, 
and to consider all the relevant facts about it. 
Good science demands no less.” (Golberg. Tr. 
>486-6487) 

Dr. Adrian Gross (FDA) summed up 
nis feeling on this issue as follows: 

“I feel that all we have to do is publish how 
we will assess the results ... give the people 
he freedom to do whatever is right for them 
and for their own circumstances, as long as 
we state the rules of the game in 
advance . . .” (Gross, Tr. 1944) 

OSHA s Conclusions 

The issue of how OSHA will evaluate 
data from the animal carcinogenicity 
bioassays of diverse formats and quality 
was discussed in the proposed 
iegulation and in this proceeding. The 
related question of whether OSHA 
should prescribe specific standards for 
the conduct of bioassays and for the 
evaluation of bioassay results was also 
tddressed at the hearing. 

The proposed regulation noted that 
the quality of bioassay data is indeed 
variable and such data need and will get 
areful scientific evaluation. The 
proposal further noted that broad 
scientific agreement exists on principles 
for evaluating bioassay data for 
urposes of regulation of human 
exposure to potential carcinogens. 

OSHA concludes that it should not 
specify minimal or desirable standards 
of acceptability for studies yielding 
vidence of carcinogenicity. The great 
majority of witnesses testified in favor 
of OSHA's intention to rely upon 
informed scientific judgment for a 
flexible approach to evaluation of the 
adequacy and significance of bioassay 
data. Witnesses who alleged that there 
is a need for OSHA to specify protocols 
for conducting bioassays for judging 
quality and significance of bioassay 
data failed to provide evidence that 
specification of such protocols is 
desirable or feasible. Several witnesses 
testified that it would indeed be 
unnecessary, undesirable, and 
scientifically indefensible for OSHA to 
prescribe standards for use of bioassay 
data for regulatory purposes. 

Previous consideration of these issues 
by various scientific experts and 
committees was reviewed at the 
hearing. Several groups have listed 
criteria for judging adequacy of negative 
bioassay data, but the criteria have 
typically been discussed only in general 
ways and prespecification of standards 
for such criteria has been largely 
avoided for all but the most basic 
experimental factors. 


Specification of criteria for the 
acceptability of positive results was 
advised against by witnesses and has 
been avoided by most previous 
scientific groups. Most witnesses 
testified that evidence of carcinogenicity 
from bioassays should be evaluated by 
scientific experts to judge adequacy of 
the positive results. 

Case-by-case expert scientific review 
appears to be the only feasible manner 
of evaluating positive carcinogenicity 
evidence. Thus, OSHA will judge 
adequacy of bioassay data by expert 
scientific review, and not by prescribing 
experimental or interpretative protocols 
in advance. It should be noted that this 
scientific review and exercise of 
scientific judgment is not intended to 
create any legal rights beyond those 
inherent in section 6(b) of the Act. 

In summary, the field of 
carcinogenicity testing by means of 
animal bioassays is complex. There is 
simply no way to standardize 
experimental bioassays, nor is there a 
way to standardize means of 
interpreting results from bioassays. Dr. 
Arthur Upton (Director, NCI) explained 
this situation as follows: 

“Many experiments raise specific problems 
of interpretation; the resolution of these 
problems requires evaluation by experienced 
professionals in several disciplines, and 
cannot be reduced to a formula.” (Upton. S. 
12 ) 

Mr. Edward Baier (Deputy Director, 
NIOSH) explained the NIOSH position 
on experimental protocols and 
interpretation as follows: 

Q: The NIOSH does not have criteria for 
the evaluation of animal studies? 

A: Not a written policy as such. 

Q: Does it have an unwritten policy? 

A: Yes. I think as we discussed this 
morning, we could probably enumerate what 
a lot of the criteria are, unwritten. 

Q: They exist, then, in the heads of the 
people that work at NIOSH? 

A: Yes. as professional judgment. (Baier, 

Tr. 2989) 

12. Should Tumor "Promoters"be 
Distinguished from Tumor “Initiators " 
and Regulated Differently? 

a. OSHA s Proposal 

In the preamble to the proposed 
regulation, OSHA made no distinction, 
for regulatory purposes, between those 
toxic substances that may “initiate” 
carcinogenesis and those toxic 
substances that might “promote” it. 

b. The Public's Response and OSHA s 
Evaluation 

A number of participants drew 
attention to the multi-stage nature of 
cancer and to supposed distinctions 
between the mechanisms of action of 


agents that are responsible for the first 
stage in cancer development 
(“initiators”) and agents responsible for 
subsequent stages (“promoters”). One 
concise account of the difference 
between these classes of agents was 
presented by Dr. Bernard Weinstein 
(Columbia Univ.): 

“We know that in both experimental 
animals, and in humans, carcinogenesis 
frequently results from the exposure not to a 
single substance but to several substances 
and that the evolution from a normal cell to a 
tumor cell is a multi-step process with 
different agents acting at different stages. It is 
possible to define at least two different types 
of agents as well as two distinct steps. The 
first types of agents are called initiating agent 
carcinogens, and are sometimes referred to 
as "solitary carcinogens.” These compounds, 
when given at sufficient doses, produce 
tumors on their own. They also are frequently 
mutagenic when tested in mutagenesis 
assays. 

"The second class of agents, called tumor 
promoters, by themselves do not produce 
cancer but enhance the activity of the 
initiating agents. If a very low dose of an 
initiating agent carcinogen is given to 
experimental animals, and this is followed by 
treatment with a promoting agent, the 
combination will produce a high incidence of 
tumors. The classical case of this 
phenomenon involves exposing the skin of 
mice to low doses of known carcinogens such 
as benzo(a)pyrene or N-Methyl N- 
nitrosourea. Although higher doses of these 
compounds by themselves will produce a 
very high incidence of tumors, the doses 
chosen are so low that by themselves, they 
produce no tumors or a very low incidence of 
tumors. At varying intervals a second agent, 
generally from a different class of 
compounds, is applied to determine if the 
combination of exposures will produce a 
significant incidence of tumors. If such a 
result occurs, we refer to it as 
8yncarcinogenesis. and if the second agent 
would not by itself produce tumors even at 
high doses, that agent is classified as a 
promoting agent. In recent years this 
phenomenon has been studied in a variety of 
tissues, including colon and bladder. 

"There is reason to believe that this 
interaction between these two different types 
of compounds could be important in the 
production of tumors in humans. For instance, 
asbestos workers who do not smoke 
cigarettes do not appear to have a higher 
incidence of lung cancer than other non¬ 
smoking individuals who do not work with 
asbestos. However, asbestos workers who 
smoke cigarettes have at least a ten-fold 
higher incidence of lung cancer than cigarette 
smokers who do not work with asbestos. So 
we have one agent, cigarette smoke, which at 
higher doses will by itself produce lung 
cancer. A second agent, asbestos, by itself 
will apparently not produce lung cancer. 2 
However, when the two agents are placed 
together, there is a synergistic action. 

“It is likely that the incidence of a variety 
of human cancers is not determined 
exclusively by exposure to initiating agents. 

It is possible that all of us are frequently 
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exposed to initiating agents, but that the rate- 
limiting step is the exposure to promoters. 
Thus, it is extremely important to identify 
promoting agents in the human environment.” 
(Weinstein. S. 6-7) 

Another account was presented in the 
report of the National Academy of 
Sciences’ Committee for a Study of 
Saccharin and Food Safety Policy: 

"In skin, liver, mammary glands, colon, 
and, probably, in most other tissues or organs 
in laboratory animals, carcinogenesis can be 
induced by a brief exposure to one type of 
chemical, an initiating carcinogen, followed 
by a prolonged exposure to other chemicals, 
called promoting agents or promoters. 
Promoters are often not able to initiate 
carcinogenesis by themselves or they do so 
very inefficiently. At best, they are 
carcinogens of low potency. Most 
carcinogens are capable of both initiating and 
promoting and. thus, can produce cancer by 
themselves after repeated or prolonged 
exposure. 

“The apparent latent period between 
initiation and the appearance of cancer is not 
a true latent period. Rather, it is 
characterized by the presence of new cells 
that represent steps or stages in the slow 
cellular evolution from normal, through 
initiated, preneoplastic, and premalignant 
cells, to the ultimate malignant cells that 
characterized cancer. Generally, the new 
cells in the early phases grow quite slowly. 
They may have distinctive structural and 
biochemical markers that facilitate their 
identification with reasonable certainty. In 
humans, these lesions have been studied 
most thoroughly in the cervix and in the skin 
but now are receiving greater attention in the 
urinary bladder, breast, and respiratory tract, 
among other sites. 

“The process of promotion appears to be 
essential for cancer development. For 
example, in tissues such as the skin and liver, 
changes in cells or tissues that have been 
induced by a brief exposure to a carcinogen 
may persist for most of the lifetime of an 
animal without undergoing further steps in 
the carcinogenic process. The essentially 
irreversible nature of the initiating events 
emphasizes the potential hazard for cancer 
development from even a brief exposure to a 
potent carcinogen. 

“In contrast to initiation, many of the 
events that occur during the process of 
promotion and prior to the appearance of 
cancer appear to be reversible. The focal 
collections of altered cells that proliferate 
during the several steps and that fall under 
the general phenomenon of promotion may 
disappear with discontinuance of the 
promoting stimuli. Thus, for many chemicals, 
a continual exposure to a promoting 
environment over a relatively long period 
seems to be required for the development of 
cancer. 

“The essential nature of the process of 
promotion is not understood. There is general 
agreement that a stimulus for cell 
proliferation is one component. However, this 
by itself is insufficient. Although the analysis 
of promotion is largely undeveloped, it 
appears that each organ or tissue may require 


its own special type of environment in order 
to select and encourage the growth and 
further evolution of those few cells that are 
altered during initiation. For example, croton 
oil and one group of its active derivatives, the 
phorbol esters, are potent promoters for the 
skin, phenobarbital for the liver, bile acids 
and cylopropenoid fatty acids for the colon, 
and prolactin and other hormones for the 
mammary gland. If this organ-specificity 
proves to be a general phenomenon in 
promotion, it posesmajor problems in the 
development of suitable general assay 
procedures for promoters and of appropriate 
guidelines for wise government regulation.” 
(NAS, 1978. pp. 3-1-3-3). 

A more detailed account presented by 
the National Cancer Advisory Board 
Subcommittee on Environmental 
Carcinogenesis characterized initiating 
and promoting agents more precisely, 
and pointed out that they are often 
difficult to distinguish by means of the 
biological test systems presently 
available: 

“Our understanding of the latency 
phenomenon in the natural history of 
carcinogenesis was pioneered by Mottram 
(1944), markedly accelerated by the studies of 
Berenblum and Shubik (1947.1949). and 
further enhanced by Boutwell (1974), Van 
Duuren (1976), Hecker (1971), and others. The 
basic demonstration by Berenblum and 
Shubik was that skin carcinogenesis could be 
divided into a state of initiation, which 
resulted from the direct administration of a 
known chemical carcinogen such as a 
polcyclic hydrocarbon, followed by a second 
stage of promotion, which necessitated the 
repeated application of another agent, termed 
the promoting agent. The promoting agent 
alone was essentially incapable of inducing 
the neoplastic transformation. Several 
characteristics of initiating and promoting 
agents are now recognized. These qualitative 
differences in the two stages are summarized 
in Table 5. 

“Promoting agents exert effects which can 
be modulated by the environment. Boutwell 
et ai (1949), Tannenbaum (1944), and others 
(Slaga et a!.. 1978) demonstrated the effect of 
nutrition on tumor promotion, with respect to 
both the quality and the quantity of 
nutritional components given to animals 
undergoing carcinogenesis. Furthermore. 
Boutwell (1964) demonstrated by subtle 
dosage regimens that promotion could be 
reversed under appropriate circumstances. 
Retinoids, for example, can inhibit the 
biochemical effects of promoting agents in 
the skin (Verma and Boutwell. 1974) and the 
appearance of several types of neoplasms 
(Spom, 1978). Finally, promoting agents for 
the skin, especially the phorbol esters, cause 
the development of a few neoplasms on 
prolonged administration. Although some 
investigators have attributed this finding to a 
weak carcinogenicity of the promoting 
agents, an equally plausible explanation is 
that efficient promoting agents, on repeated 
administration, may promote cells initiated 
by radiation or chemicals in the environment 
such as or by spontaneous errors. Although 


the latter concept makes a clear distinction 
between the initiating and promoting agents 
it also raises difficulties in distinguishing 
clearly between weak carcinogens and 
promoting agents by the biological test 
systems presently available. 

“One may characterize initiating and 
promoting agents in terms of their biological 
and their molecular function, with the 
understanding that such definitions are not 
yet definitive but encompass the facts as 
presently known. Since, under certain 
circumstances, initiators are mutagenic and 
promoters are not, the following definitions 
are appropriate: 

Initiating Agent —an agent—chemical, 
physical, or biological—capable of directly 
altering the native molecular structure or the 
genetic component (DNA) of the cell. Such 
alteration(s) may be the result of a covalent 
reaction of DNA with the initiating agent 
itself or with one of its metabolites. Such 
alteration may also include distortion of the 
structure of DNA without covalent alteration 
of its components. Finally the agent may 
cause one or more complete scissions of the 
DNA chain, an elimination of one of its 
component parts (e.g., bases or sugars) or 
errors in reading or repair by DNA 
polymerase. Such capabilities of an initiating 
agents do not in themselves prove that 
alteration of DNA is an absolute requirement 
for the neoplastic transformation. 

‘Promoting Agent —an agent, that alters the 
expression of genetic information of the cell. 
Examples of such agents include hormones, 
drugs, plant products, etc. which themselves 
do not directly react with the genetic material 
but rather affect its expression by a variety of 
mechanisms including cell surface receptors, 
cytoplasmic and nuclear protein receptors, or 
an alteration of other cellular components 
and functions. 

'Traditionally the bioassay of tumor 
promoters has been done in whole animal 
experiments, but there have been recently 
described a few systems in cell culture, in 
which tumor promoting action can be 
observed (vid infra). Like some initiating 
agents and complete carcinogens, promoting 
agents show a significant degree of 
specificity with respect to the tissue in which 
they exert their effects, e.g., phenobarbital in 
the liver but not in the skin. Furthermore, the 
endocrine state, nutritional state and age of 
the animal are modifying factors in the 
response to both initiating and promoting 
agents (Slaga et al., 1978). 

‘Given the characteristics of promoting 
agents, one of their important effects is to 
decrease significantly the time between the 
application of the initiating agents and the 
appearance of the final neoplasms. This 
effect, verified numerous times by 
experimental studies, can also be applied to 
the “spontaneous” appearance of neoplasms 
in animals. Peraino and his associates (1975) 
reported that phenobarbital induced a 
decrease in the latency time for spontaneous 
hepatoma production in the mouse. Thus, 
promoting agents administered to animals for 
extended periods without a knowledge of the 
lifetime spontaneous incidence of neoplasia 
may give results which label a promoting 
agent as an initiating agent." (NCAB, 1979. 
pp. 12-14) 
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Characteristics of Stages of Initiation and Promotion in Skin Carcinogenesis 
(From NCAB. 1979, Table 5) 


Initiation 


Promotion 


irreversible with "memory ' 4 .......... 

initiated cells and immediate progeny not usually indentifiabie. 

"Pure" initiation (incomplete carcinogen) causes irreversible 
change but no neoplasm unless promoter applied. 

Dependent on cell cycle and. for many chemicals, on the metab¬ 
olism of the cell. 


Reversible, at least in early stages 
Promoted neoplasm seen grossly. 

Promoting agents not carcinogenic but may promote cells 
fortuitously initiated cells (i.e background). 

Modulated by diet, hormonal, environmental, and related lac- 
tors. 


A number of witnesses suggested that 
OSHA should take account of the 
distinctions between initiating and 
promoting agents in its rules for 
identification, classification and 
regulation of substances posing 
potential carcinogenic risks. For 
example, Dr. Emmanuel Farber (Univ. of 
Toronto) made the following statement: 

“As our knowledge of the sequences of 
events involved in carcinogenesis increases, 
we can no longer regard chemical 
carcinogenesis as a simple one-stage or two- 
stage process. Rather, cancer seems to 
develop progressively through a number of 
stages, each of which can be influenced by 
chemicals or other environmental factors, 
interacting with host factors such as 
nutrition, hormone levels, etc. Any proposal 
for identification and classificaton of 
carcinogens should recognize this 
complexity." (Farber. S. 4. citing Farber, 1978; 
Appendix D to Farber Statement) 

Dr. Paul Kotin (Johns-Manville) 
quoted the following statement: 

“Carcinogenesis appears to consist of at 
least two separable stages, initiation and 
promotion. Initiation is an irreversible 
process that can be produced by sufficient 
treatment with a subcarcinogenic dose of a 
physical or chemical carcinogen, while 
promotion is a reversible process requiring 
repeated application of a promoting agent 
that ultimately stimulates the initiated cells 
to give rise to a tumor. . . . Since most, if not 
all. chemical carcinogens interact with DNA 

. . it seems reasonable to assume that 
alterations in DNA (somatic mutations) may 
give rise to an initiated cell. However, 
epigenetic mechanisms cannot be 
discounted. . . .The mechanisms responsible 
for promotion are unknown and, while 
stimulation of cell replication is required, this 
does not in itself appear to be sufficient .... 
The effect of promoters on gene expression 
and other cellular metabolic processes may 
be indispensible." (Kotin. S. 17-18, quoting 
Yager and Potter, 1975) 

AIHC introduced an article by Jean L. 
Marx which suggested that the 
distinction between initiating agents and 
promoting agents may eventually justify 
different strategies for cancer 
prevention: 

The distinction between initiation and 
promotion has important implications for 
public health because the initiation step of 
the process eventually leading to tumor 
formation is irreversible. But promotion is 


reversible. If the exposure ceases before the 
cells gain the ability to multiply in the 
absence of the promoter, then tumor 
formation may be avoided. 

“Moreover, investigators have shown that 
certain agents inhibit tumor promotion even 
in the presence of the promoting agent." 
***** 

"But there is an even greater significance to 
the existence of promotion inhibitors. Several 
investigators have pointed out the 
improbability of ever removing all chemicals 
capable of initiation—which only requires 
one exposure and is irreversible—from the 
environment. But the effects of promotion are 
reversible if the promoter can be removed in 
time, and even if it cannot be removed, it may 
be possible to use inhibitors to prevent 
cancers from developing. Thomas Slaga of 
Oak Ridge National Laboratory, for example, 
has observed a synergistic inhibition of 
promotion by a combination of a steroid with 
a vitamin A derivative at doses at which 
neither of these agents is toxic. Thus, 
although many questions about the 
mechanism of tumor initiation and promotion 
remain unanswered, the investigators hope 
that the research will lead both to a better 
understanding of chemical carcinogenesis 
and ultimately of strategies for preventing it." 
(Marx, 1978, pp. 515 and 518: Hearing Exhibit 
219) 

Mr. Richard Peto (Oxford Univ.) 
suggested that some distinction might be 
made between mutagenic carcinogens, 
which he believed are likely to be 
initiators, and non-mutagenic 
carcinogens, which he believed aie 
unlikely to be: 

"Nearly all the compounds where 
difficulties, both either theoretical or real, 
arise are substances which are carcinogenic 
for animals but which are not mutagenic, and 
I would suggest that regulations be drawn up 
in such a way as to distinguish between 
these, perhaps by a difference in emphasis 
rather than a quantitative difference, but that 
some distinction be made. Perhaps that 
mutagenic carcinogens perhaps, you know, 
should be treated presumptively as proposed 
but that rebuttal should be invited. The exact 
phraseology is much better left to lawyers 
than to somebody who tries to be a scientist." 
(Peto. Tr. 2518) 

Dr. Robert Squire (Johns Hopkins 
Univ.) made a somewhat similar 
suggestion (Squire, S. 19). 

Apart from these suggestions by Mr. 
Peto and Dr. Squire, OSHA believes that 
the comments in the Record on this 
issue were generally of a non-specific 


nature. Although several witnesses 
suggested that promoters are in some 
way of less concern than initiators, none 
offered a specific, operationally explicit 
procedure for identifying or regulating 
promoters less stringently than 
initiators. As Dr. Richard Bates (NIEHS; 
FDA) pointed out, we do not have 
sufficient knowledge at the present time 
to identify promoters unequivocally as 
such or to establish ‘'threshold" levels of 
exposure to them: 

"Another class [of chemicals) would be 
promoting agents. In the experimental skin 
carcinogenesis model for which this 
terminology was developed, it is recognized 
that these agents have little or no 
carcinogenic effect themselves, that they 
markedly enhance the carcinogenicity of 
certain carcinogenic chemicals, and that their 
effect requires repeated exposure and is 
reversible in the absence of such repeated 
exposure. Since the mechanism by which this 
effect occurs in the skin has still not been 
adequately worked out, it is difficult to know 
how widespread this phenomenon is for 
various chemicals and organ sites. Thus, 
although this is probably a class of chemicals 
affecting the incidence of cancer that many 
would regafd as likely to have a threshold, 
there are usually practical problems involved 
in knowing whether or not to place a 
chemical in this class from the amount of 
data generally available to the regulator. 
There are also problems involved in deciding 
at what level such a threshold may exist, and 
there is little information on how a 
multiplicity of such chemicals in the human 
environment may interact in a additive, 
synergistic, or inhibitory way." (Bates. S. 16- 
17) (footnote omitted). 

Dr. William Lijinsky (NCI-FCRC) 
made a similar point: 

“While this model [initiation-promotion) is 
interesting and philosophically satisfying, the 
evidence that it has relevance to types of 
cancer other than skin, in animals or in man, 
is very flimsy. There are inconsistencies even 
in the animal model itself, in that it only 
works in certain strains of mice, even for the 
skin, and not in rats or in hamsters. Likewise, 
it seems to work well only when polynuclear 
compounds are the initiators, since the potent 
alkylating agents nitrosomethylurea and 
nitrosomethylnitroguanidine. although skin 
carcinogens themselves, are very poor 
initiators and give rise to only very small 
increases in skin tumors when their 
application to mouse skin is followed by 
Croton oil treatment. This reveals, yet again, 
how little we know about the mechanism of 
carcinogenesis and how risky it is for us to 
base decisions which might jeopardize 
human health on such uncertain bases." 
(Lijinsky. S. 17) 

There are a number of other serious 
practical difficulties. As NIOSH pointed 
out (S. 16), the terms "promoting agents" 
and "co-carcinogens" are "widely and 
variously used—without the same 
meanings to everyone." As the NCAB 
Subcommittee on Environmental 
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Carcinogenesis pointed out, existing 
biological test systems are not capable 
of identifying promoters clearly (NCAB 
1979, pp. 12-14). Indeed, all known 
promoting agents also have at least 
weak tumorigenic activity (Van Duuren 
1976, p. 29). It would be difficult for 
OSHA to adopt Dr. Squire’s proposal to 
regulate non-mutagenic carcinogens less 
rigorously, because several chemicals 
well established as carcinogenic in 
humans are not mutagenic (e.g. 
asbestos, nickel, diethylstilbestrol). This 
issue was put in perspective in the 
recent report of the Office of Science 
and Technology Policy: 

"It has been argued that a chemical which 
only increases an already high rate should be 
viewed as a promoter or co-carcinogen 
(rather than a direct-acting carcinogen) and 
treated differently in the regulatory process. 
While such an argument may have merit, 
current routine laboratory methods do not 
generally allow one to distinguish promoters 
or co-carcinogens from direct-acting 
carcinogens. Laboratory protocols for 
demonstrating promoter effects have not yet 
been adapted to test schemes. Until such 
methodology becomes available, we believe 
that a chemical which increases the cancer 
incidence rate in laboratory animals should 
be viewed as a potential human carcinogen 
and treated accordingly by regulatory 
agencies." (OSTP, 1979, p. 10). 

The last conclusion has been 
endorsed by others in recent years: 

"The two stage mechanism has not been 
convincingly demonstrated in carcinogenesis 
in sites other than the skin. There are many 
situations in which a two-stage mechanism 
appears as an attractive explanation. We are 
still at a stage where much more study is 
needed before many of these concepts, valid 
for the skin, can be said to have general 
application. From a practical standpoint it is 
apparent that croton oil or substances of 
similar activity would pose a considerable 
hazard to the skin. Although such 
interactions may pose an important public 
health problem, our present state of 
knowledge does not make it practical to 
recommend routine tests for 
cocarcinogenicity or promoting action; if 
circumstances suggest the existence of such 
action, testing should take this into account. 
This area needs intensive study." (FDA. 1971, 
p. 423) 

***** 

"In this document the term "carcinogen" is 
used in its broad sense, because in most of 
the current human epidemiologic approaches 
and certain animal bioassays it is not 
possible to differentiate clearly between 
initiating agents, promoting agents, and 
certain modifying factors. Any factors or 
combination of factors which increases the 
risk of cancer in humans is of concern 
regardless of its mechanism of action." 

(NCAB Report. 1977, p. 461) 

This position was endorsed by several 
expert witnesses, including Dr. Arthur 
Upton (Director. NCI). Dr. Bernard 


Weinstein (Columbia Univ.) and Dr. 
Benjamin Van Duuren (New York Univ.): 

"Because of incomplete knowledge 
concerning mechanisms. I also do not believe 
that distinctions between "carcinogens" and 
"co-carcinogens", or between "causative 
agents" and "enhancing agents" can be 
considered relevant today when ascertaining 
hazards to human health arising from 
carcinogens. In safety testing of carcinogens 
today, we are concerned with one question: 
"Does exposure to the test agent result in a 
significant induction of tumors in exposed 
populations as compared to controls?" If so. 
then the test agent has elicited a carcinogenic 
response and must, therefore, be considered 
potentially hazardous to human health. 
Precise knowledge of the mechanism of 
action of the carcinogen or of possible co- 
factors in the host animal is not required for 
preventive action unless and until we have 
such knowledge, it is difficult to make 
practical distinctions between "carcinogens" 
and "co-carcinogens" and between 
"causative agents" versus "enhancing 
agents".(Upton, S. 16-17) 

* * * * « 

"I agree with the OSHA proposal that no 
distinction should be made between the 
induction of tumors and the enhancement of 
tumor incidence in rodent bioassays." 
(Weinstein. S. 3) 

***** 

"... a number of air pollutants, phenols, 
and long chain aliphatic hydrocarbons are 
known to have co-carcinogenic or tumor 
promoting properties (18). In addition, 
cigarette smoke, a complex mixture or 
organic compounds, contains both initiators 
and promoters. In light of the continuous 
exposure to these substances, there is no 
theoretical reason to believe that exposure to 
even a very small additional amount of 
another carcinogen, cocarcinogen, or tumor 
promoter would not lead to tumor induction." 
(Van Duuren, S. 8) 

c. OSHA \s Conclusions 

For these reasons, OSHA concludes 
that it would not be practicable or 
justifiable to establish different criteria 
for the identification, classification, or 
regulation of initiating and promoting 
agents. OSHA agrees with the NCAB 
Subcommittee that "any factor or 
combination of factors which increases 
the risk of cancer in humans is of 
concern regardless of its mechanism of 
action." This is particularly important in 
the occupational setting, in which the 
likelihood of periodic exposure to 
initiators makes the occurrence of 
promoters of special concern. 

13. Should Metabolic and 
Pharmacokinetic Information be used in 
the Identification or Regulation of 
Potential Carcinogens? 

a. OSHA 's Proposal 

During the course of the public 
comment period, the question was 
raised repeatedly whether OSHA should 


take into account data on 
pharmacokinetics and metabolism in 
identifying, classifying and regulating 
potential carcinogens. While some 
participants claimed that OSHA had 
rejected such an approach, the preambl* 
to the proposed regulation clearly 
stated: 

"OSHA is not aware of any single 
molecular configuration, structural 
characteristic, or physical property of 
chemical carcinogens that can be pinpointed 
as the crucial cancer inducing element or site 
One explanation may be that a substance 
may be metabolized to a different form when 
exposed to the test model or man and that 
metabolite [may] be the carcinogen, rather 
than the substance itself. However, gross 
similarities in chemical reactivity and 
metabolic fate in the host can be identified 
for many chemical carcinogens. This 
followed the discovery by the Millers that 
metabolic conversion of environmental 
chemical carcinogens can occur in the host 
with the ultimate formation of the 
"proximate" or "active” form of the chemica 
carcinogen." (42 FR 54168) 

OSHA did, in other words, recognize 
that interspecies differences in 
metabolism and pharmacokinetics may 
exist and can complicate the prediction 
of carcinogenic activity. In discussing 
the problems of using structure-activity 
correlations for predicting carcinogenic 
effects of untested compounds. OSHA 
also commented: 

". . . there are the compounding factors of 
dose dependent variations in metabolic fate, 
species differences in anatomic and 
metabolic fate, and the influence of related 
compounds (summation, synergism or 
inhibition) upon chemical carcinogens when 
present simultaneously either in the 
environment or in the host." (42 FR 54168) 

At the time of the proposed regulation 
OSHA was following the lead of expert 
committees which did not explicitly list 
metabolism and pharmacokinetics as 
factors to be considered in evaluating 
the carcinogenic potential of a 
compound. In a report of the panel on 
Carcinogenicity of the Cancer Research 
Commission of the UICC, the panel 
commented on the role of metabolic 
studies in routine carcinogenicity 
testing: 

"In the opinion of the Panel, studies on 
metabolic changes of carcinogens in the body 
should not, in general, be part of a bioassay 
programme designed to detect carcinogens in 
man’s total environment. Too little is known 
at present about the metabolism of 
established carcinogens to enable the design 
of useful experiments for routine testing 
centres." (UICC, 1969, p. 35) 

The Ad Hoc Committee on the 
Evaluation of Low Levels of 
Environmental Chemical Carcinogens 
commented that metabolic 
characteristics or abnormalities may 
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modify the development of neoplasia 
but concluded: 

"Understanding of their specific effects in 
man. however is still not adequate to serve as 
a reliable basis for preventive action." (NCI 
Ad Hoc Committee. 1970. p. 4; Exhibit 10b to 
Epstein Statement) 

A NAS report on Contemporary Pest 
Control Practices and Prospects had 
commented: 

"Research on molecular mechanisms in 
carcinogenesis has provided evidence that 
the actual carcinogen is often not the 
compound administered but instead is a 
metabolite of that compound (Miller and 
Miller 1971). Active carcinogens tend to 
possess particular features of chemical 
structure by which they may be recognized. 
Although apparent exceptions are known, 
similarities in the metabolic fate of a 
compound in different species may imply 
similar carcinogenic properties. Hence, 
metabolic studies using human and animal 
tissues can support the case that a given 
compound that is carcinogenic in animals 
may or may not be carcinogenic in man. At 
present, however, such information is 
available only for very few compounds." 
(NAS. 1975a. pp. 66. 74: Appendix H to Rail 
Statement) 

A Report of the World Health 
Organization (WHO) discussed the role 
of metabolic activation in modifying the 
carcinogenic potential of chemicals and 
commented that: 

"Although the facts of interaction of the 
active form of chemical carcinogens with 
cellular macromolecules are well established, 
the significance of these interactions for 
carcinogenesis is not yet understood." (WHO 
Tech. Report No. 546.1974, p. 7) 

Finally, the FDA in publishing Criteria 
and Procedures for Evaluating Assays 
for Carcinogenic Residues in Food 
Producing Animals summarized the 
comments they had received regarding 
the use of metabolic data: 

"Numerous comments were received on the 
proposal’s requirement for metabolic studies. 
Several comments stated that there should be 
no attention paid to metabolites. Others 
contended that metabolism studies should 
not be routinely required on the ground that 
the pathway of excretion is of no 
toxicological importance if all of the 
administered compound has been eliminated 
from the tissues of the target animal. Most 
comments recommended that a metabolism 
study should only be required to determine 
the major metabolites in the edible tissue of 
target animals, suggesting that the public 
health would not be served if petitioners are 
required to pursue endless structural 
elucidations and quantitations of all 
metabolites even though some of them might 
constitute minor fractions of the residue of 
the sponsored compound. Comments also 
contended that it may not be experimentally 
possible to administer to animals sufficient 
quantities of a compound to obtain amounts 
of residues sufficient for structural 


identification. Several comments asserted the 
studies should be limited to identification of 
residues in the edible tissues of target 
animals and that generally it would be 
unnecessary to have such information on 
metabolites in inedible tissues. Further, some 
comments stated that radiotracer studies can 
be employed to determine the time by which 
the sponsored compound and its metabolic 
products are eliminated ("out time"). 
However, other comments suggested that all 
metabolites should be identified and tested 
for toxicity. (42 FR 10416) 

FDA’s analysis of these comments 
appears to reflect the fact that some 
interests generally oppose the use of 
metabolic information as part of a safety 
testing scheme, in sharp contrast to the 
position of the same interests in this 
proceeding, who urged that metabolic 
information be required as part of a 
system for identifying carcinogens. 

b. The Public’s Response and OSH A s 
Evaluation 

OSHA is aware that, subsequent to 
the publication of the proposed 
regulation in this rulemaking and the 
subsequent hearing, several committees 
and agencies have recommended or 
proposed that metabolic and 
pharmacokinetic information should be 
used in the evaluation of carcinogenic 
risk. The EPA’s Proposed Guidelines for 
Registering Pesticides include a section 
on metabolic data: 

"Metabolism studies are designed to 
provide information on how a pesticide 
moves, changes, or accumulates in the 
mammalian system. The field of metabolic 
studies can be quite broad and a number of 
very complex tests would be needed to define 
precisely how a single compound is 
processed in the mammalian body. Data from 
a general metabolism study would be 
required to support the registration of all 
pesticide products for which chronic data are 
also required. The study, as proposed here, is 
designed to identify the significant 
metabolites produced from a pesticide and to 
determine how long and how much a 
pesticide and its metabolites are stored in 
various tissues of the body. 

"Data from a general metabolism study 
would be used primarily to indicate the need 
for additional or special toxicity testing'. For 
example. EPA could compare the major 
animal metabolites (metabolism data), with 
the compounds which are formed by 
degradation of a pesticide in the environment 
(environmental chemistry data). This 
comparison would show whether an 
environmental breakdown product is also 
produced by animal metabolism. If not. 
humans might be exposed to a compound on 
which the Agency had no toxicity data, since 
the breakdown product is neither part of the 
substance normally tested under the 
guidelines nor is it formed by metabolism of 
the test substance. The general metabolism 
studies might also indicate that levels of a 
pesticide or a metabolite in body tissues 
increase steadily with repeated dosing. The 


Agency is particularly concerned with such 
bioaccumulative compounds. Tissue 
concentration of a bioaccumulative pesticide 
could eventually build up to a toxic level as a 
result of long-term, low-level exposure. With 
such information. EPA would give particular 
attention to the evaluation of chronic toxicity 
test data." (43 FR 37349) 

The Food Safety Council’s report 
included a chapter on "Metabolism and 
Pharmacokinetics" and made the 
following recommendation: 

"Increased understanding of the value and 
applicability of pharmacokinetics has led to 
the recognition that metabolic and 
pharmacokinetic data are not merely 
ancillary information but constitute vital 
mainstream characteristics of the compound, 
to be used in planning both the strategy and 
tactics of the approaches to safety 
evaluation. Metabolic and pharmacokinetic 
information is central to the design of 
protocols, leading to proper species selection, 
definition of dose regimens and the 
appropriate conduct of both in vivo and in 
vitro tests. Intelligent application of 
metabolic and pharmacokinetic information 
is one of the principal weapons that permits 
the selection of appropriate tests and 
conditions specifically tailored to the 
characteristics of the individual compound 
under study. Thus, in the plan of investigation 
developed herein, metabolic comparability 
between man and the animal species 
proposed for use in a long-term test will be 
established before any such test is initiated." 
(Food Safety Council. 1978, p. 65; Hearing 
Exhibit 227) 

It should be noted that both these 
reports recommended the use of 
metabolic and pharamacokinetic data as 
part of the design of a series of tests to 
establish safety. Neither was concerned 
with the retrospective evaluation of 
tests showing positive results, the 
problem generally facing OSHA. 

The Safe Drinking Water Committee 
of the NAS suggested that metabolism 
studies are useful for quantitative 
assessments of carcinogenic risk: 

"Despite wide gaps in our knowledge of the 
metabolism and ultimate fate of chemicals in 
man, properly conducted experiments will 
yield results that can improve our estimates 
of the risk to human populations from long¬ 
term exposures." (NAS. 1977. p. 27; Appendix 
I to Rail Statement) 

Some participants criticized OSHA for 
not listing metabolism and 
pharmacokinetics as factors to be taken 
into account in the qualitative 
identification of carcinogens. The AIHC 
Recommended Alternatives stated: 

"OSHA’s proposal sanctions extrapolation 
from mammalian test data to human 
exposure but ignores major metabolic, 
pharmacokinetic and biochemical differences 
which exist between species of animals and 
man." (AIHC Recommended Alternatives, p. 
36) 
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The American Iron and Steel Institute 
(AISI, Post-hearing Brief, p. 13), also 
criticized OSHA for not listing these 
factors in the proposed regulation. 

Other witnesses simply urged that 
OSHA should consider such data in the 
final regulation: Dr. Raymond Yang 
(Camegie-Mellon), S. 4; Dr. Mitchell 
Zavon (NACA). Tr. 5406: Dr. Carroll 
Kirwin (Phillips Petroleum), Tr. 4208: Dr. 
Harry Skalsky (Reynolds Aluminum), 

Tr. 7597; Dr. Ralph Freudenthal (Stauffer 
Chem.), Tr. 6748-6757; Dr. Marvin 
Friedman (Allied Chemical), S. 6-9; and 
Dr. Miro Todorovich (National Center 
for the Public Interest), Tr. 7967. 

The comments and testimony received 
on this issue can be divided into three 
principal areas of question: 

1. In what circumstances would metabolic 
and pharmacokinetic information be 
sufficient to rebut the qualitative presumption 
that a chemical found to be carcinogenic in 
animals presents a risk to humans? 

2. Is our knowledge of metabolism and 
pharmacokinetics sufficient for this 
information to be useful in practice in a 
significant number of cases? 

3. Can specific procedures or criteria for 
the use of metabolic and pharmacokinetic 
information be laid down on the basis of our 
present knowledge? 

1. In what circumstances would 
metabolic and pharmacokinetic 
information serve to rebut a qualitative 
presumption of risk? 

The only extensive body of evidence 
relevant to this question is that related 
to the hypothesis of “metabolic 
overloading”. This evidence was 
presented to show that metabolic and 
pharmacokinetic information should be 
used in selecting high dose levels to be 
used in chronic toxicity testing, and that 
if it were not so used, positive results 
obtained at high doses might not be 
valid as a basis for qualitative 
extrapolation of risks at low doses. This 
evidence has already been reviewed in 
detail (See section 3. Testing at High 
Doses). The only other way in which 
metabolic and pharmacokinetic 
information would appear to invalidate 
the extrapolation of positive results in 
animals would be to show that a 
chemical is metabolized in humans in a 
qualitatively different way from that 
observed in animals. Specifically, OSHA 
believes that before any such 
information so used, public health 
considerations would dictate that it 
should be reasonably shown that the 
active carcinogenic metabolite in 
animals is not produced in human 
tissues. Although a number of witnesses 
implied that such evidence should be 
sought, no witness offered a specific 
example of such a qualitative difference 
having been observed. However, the 


evidence that such a circumstance might 
occur will be reviewed critically in the 
next section. 

2. Is our present knowledge of 
metabolism and pharmacokinetics 
sufficient to be useful in practice? 

(a) Limitations of data. Our present 
ability to use metabolic and 
pharmacokinetic information is greatly 
limited by the paucity of specific data 
available. For example, several 
witnesses were asked if they knew of 
any substance for which the metabolite 
which is known to be the ultimate 
carcinogen in animals, is not produced 
in human tissues. No one knew of such a 
chemical or study (See Goldman, Tr. 
4480; Yang, Tr. 6824-5; Harris, Tr. 2075; 
Hoel, Tr. 2194). Indeed, the number of 
chemicals for which the ultimate 
carcinogenic metabolite in animals is 
known is quite small (See Goldman, Tr. 
4480; Yang, Tr. 6824-6825; Gehring, Tr. 
5175). The difficulty then lies in 
establishing if humans metabolize the 
chemical through the same pathway to 
the same ultimate carcinogenic 
metabolite as that found in animals. 

Other witnesses pointed out that it 
would be unethical to conduct the 
experiments in humans which would be 
necessary to demonstrate that humans 
do not metabolize a compound to the 
identical ultimate carcinogen found in 
animals: 

‘‘We need to know the mechanism of 
carcinogenesis in the animal, and then we 
could perhaps find out if the mechanism were 
the same in man. which would be a sort of an 
experiment that properly would not be 
condoned, having identified a carcinogen in 
animals. I doubt if anybody would want to be 
exposed to such a compound at a dose that 
might induce cancer.” (Lijinsky, Tr. 1055) 

Another witness who also expressed 
this concern was Dr. Benjamin Trump, 
(Univ. of Md.) Tr. 2016. 

Dr. Peter Goldman (Harvard Univ.) 
best summed up the uncertainties of 
defining the ultimate carcinogen for 
humans while discussing how many 
tissues would have to be examined 
before one could conclude that the 
human did not activate the compound: 

. . the more tissues one examined under 
the more ideal experimental conditions and 
found that nothing happened, the more 
certain our conclusion would be that human 
tissues do not activate this. But again, 
somebody may find a system where he can 
get those tissues to perform, but that becomes 
increasingly less likely as more data is piled 
up on the negative side. So I think one can 
never conclude with certainty that human 
tissues do not activate." (Goldman, Tr. 4478- 
4479) 

Dr. Ronald Hart (Ohio State Univ.) 
expressed his concern over the lack of 


comparative metabolic data necessary 
to make such determinations: 

"In other words, to see if there is any 
comparison between metabolic activation, 
and detoxification also has to be taken into 
consideration here, too. How long are these 
things around? 

"And again, there just is not the data 
available, Ian. In other words, this pretty well 
summarizes the comparative approach, 
comparative evolutionary approach. It is a 
paucity of data; it is absolutely terrible." 
(Hart, Tr. 3500) 

Dr. David Hoel (N1EHS) also 
commented on our lack of knowledge: 

"I mean, what you have said theoretically 
is plausible in terms of having ... the 
metabolite that is identified as being 
carcinogenic in the rodent not existing in 
man. I mean, that is, you know, conceivable. I 
cannot cite you any cases where that indeed 
is the situation, but, you know, theoretically it 
is a possibility. 

"What I would worry from the practical 
standpoint is have we identified all the 
metabolite[s], do we really know what 
metabolite is the carcinogenic one, or have 
them all identified in the rodents, and are we 
sure that we have the metabolites identified 
in the human and none of those, although 
they may include some or not some of the 
ones in the rodents, whether or not we have 
those identified and the carcinogenic ones do 
not exist in man. 

"Now, you know, practically I do not know 
if, you know, in today’s time whether we are 
in a position to come up with such 
information." (Hoel, Tr. 2194) 

The limitations of our knowledge were 
also expressed in a number of expert 
committee reports. The Safe Drinking 
Water Committee in their report 
Drinking Water and Health pointed out 
the usefulness of metabolic and 
phrmacokinetic data but commented 
that “there are few, if any, substances 
for which such understanding is at 
hand” (NAS, 1977a, p. 23). They stressed 
the difficulties in using these data to 
assess long term effects in humans, 
resulting from wide variations in 
metabolic and pharmacokinetic 
processes within the human population: 

"In the last decade, large genetic 
differences in metabolism of toxic agents 
have been found in man, and study of these 
effects has led to a new branch of 
pharmacology—pharmacokinetics. The range 
of variability is illustrated by the observation 
that, in a group of about 20 patients, the 
steady-state plasma concentrations of two 
tricyclic antidepressants varied by about 30- 
fold, and the half-time of disappearance from 
the plasma varied about 10-fold (Hammer 
and Sjoqvist, 1967). Also, the plasma 
concentration of isonicotinic acid hydrazide 
has been found to vary by a factor of almost 
100 in different people, and this appears to be 
genetically controlled (Weber, 1976). 
***** 

"Many sources of variation within the 
population of any species, such as age, sex, 
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pregnancy, disease, can affect the response to 
foreign substances. An example is the 
difference between sexes in metabolism and 
toxicity of acetylsalicylic acid (Menguy et al., 
1972). 

“In addition, such environmental variables 
as temperature, lighting, barometric pressure, 
humidity, and diet are known to affect the 
toxicity of environmental pollutants. For 
example, the oral absorption of pentobarbital 
is greatly altered by the prior ingestion of a 
small cheese sandwich. In this case, peak 
pentobarbital concentration in plasma is 
diminished by about 50%, and the duration of 
the effective plasma concentration is doubled 
(Bush et al., 1966). 

"Another difficulty in extrapolating from 
laboratory animals to man is the dose- 
duration problem. The lifetime of a mouse is 
about 2 yr. A man’s life expectancy is close to 
70 yr, and a woman's 5 yr longer. Because 
man usually excretes compounds more 
slowly than mice, this means that man, w r ith a 
very small daily intake, can develop a greater 
accumulation of a compound over many 
years. (NAS, 1977a, pp. 35. 36; Appendix I to 
Rail Statement) 

The Ad Hoc Committee on the 
Evaluation of Low Levels of 
Environmental Chemical Carcinogens 
commented that metabolic 
characteristics or abnormalities may 
modify the development of neoplasia 
but concluded that: 

"Understanding of their specific effects in 
man, however, is still not adequate to serve 
as a reliable basis for preventive action." 

(NCI Ad Hoc Committee, 1970, p. 4; Exhibit 
10b to Epstein Statement) 

A recent paper by Weiner and 
Newberne pointed out several specific 
limitations inherent in using metabolic 
and pharmacokinetic data to estimate 
carcinogenic risk for humans: 

". . . comparisons of drug blood 
concentrations, and even tissue 
concentrations in various species, have often 
been disappointing in terms of the expected 
predictability of the safety of the drug in man 
from such studies. 

"It is a small wonder that there has been a 
great deal of interest in studying the 
metabolites of drugs to help predict safety in 
man from animal studies. A few years ago it 
became fashionable to seek predictability by 
selecting test species which resembled man 
in terms of drug and metabolite blood and 
urine concentrations. The need for human 
biochemical data with doses of therapeutic 
magnitude at times limited the applicability 
of this principle. More limiting, however, is a 
wide spectrum of factors (Plaa, 1976) as a 
result of which predictability of human safety 
is not necessarily better in species which 
appear to have blood and/or urinary 
metabolite patterns judged to be "similar" to 
man. Important differences in predominant 
metabolic pathways are often not reflected in 
the concentration patterns (Gillette. 197?). In 
fact, even differences in tissue binding when 
metabolic pathways are similar can lead to 
the seemingly paradoxical situation of greater 
toxicity in the species with a shorter half-life 


in the blood (Zak and Weiner. 1975). It is not 
just the presence of metabolites, but their 
nature and distribution in each species that 
help determine the reaction they will cause." 
(Weiner and Newberne. 1978, pp. 231-232) 

Weiner and Newberne also pointed 
out that: 

. . some of the toxicologically most 
troublesome metabolites are those which are 
formed in small, even minute, amounts and 
may be highly reactive, a fact which may 
contribute to both their toxic action and 
likelihood of escaping biochemical 
detection." (Ibid.. 1978. p. 232, citing Gillette. 
1977) 

The authors concluded: 

"Our ability to better predict human safety 
from animal toxicological studies will not 
come from irrationally expanding the variety 
and magnitude of "routine" tests but by 
selectively augmenting an appropriate 
spectrum of empirical toxicological studies 
consistent with the nature of each specific 
problem." (Ibid. 1978, p. 233, citing Gillette. 
1977) 

Dr. Umberto Saffiotti (NCI) also 
pointed out limitations in our knowledge 
of metabolism and mechanisms of 
action in his written testimony: 

"I wish to stress that the study of the 
mechanism of action of carcinogens in human 
tissues is still in an early stage of 
development and 1 do not expect that it could 
be used in the near future to determine in a 
definitive manner that a given substance, 
known to be carcinogenic in animals, is 
entirely without any carcinogenic risk in 
humans. 1 do believe, however, that this 
methodology will bring about a much more 
accurate understanding of the differences 
between human and experimental animals in 
the metabolic requirements for activation of 
carcinogens and in the susceptibility to their 
effects. The major observations so far made 
show the qualitative similarity of the 
interactions of carcinogens with target 
tissues from experimental animals and 
humans, and the high quantitative variability 
of the human response among different 
individuals. Work along these lines will make 
it possible in the future to recognize 
particular susceptibility factors or markers 
which may allow us to identify the 
individuals in a population who are at a 
particularly high risk from exposure to a 
given substance or group of substances. A 
prudent policy of cancer prevention requires 
protection of the most sensitive individuals in 
the population." (Saffiotti. S. 42-43) 

(b) Available techniques and 
knowledge . Dr. Raymond Yang 
(Carnegie-Mellon) presented in detail a 
specific technique to identify and 
measure metabolic differences between 
animals and humans. He described this 
method, "Comparative Metabolic Profile 
Analysis" as follows: 

3.1.1 "The test chemical, labeled with 
radioisotope, is introduced by the route to 
be used in the chronic toxicity studies to an 
animal species most commonly used in 


chronic toxicity studies (i.e., rat, mouse, 
hamster, guinea pig). For the sake of 
convenience, the rat will be used as an 
example in the subsequent steps. 

3.1.2 An in vivo metabolic profile is 
generated by chromatographic method 
using the first 24-hr urine sample from the 
rat. 

3.1.3 The radioactive test chemical is 
incubated with rat tissues (liver, kidney, 
lung) under adequate tissue maintenance 
conditions. Generally, the liver, being the 
principal organ for the metabolism of 
foreign chemicals, is the only tissue needed 
for this step. 

3.1.4 An in vitro rat metabolic profile is 
generated by the same chromatographic 
method using the incubation medium from 
the preceding step. 

3.1.5 The radioactive test chemical is 
incubated, under similar conditions as 
above, with human tissues (liver, kidney, 
lung) obtained from local hospitals by 
surgical procedures or autopsies. 

3.1.6 An in vitro human metabolic profile is 
generated similarly as above. 

3.1.7 Compare the three metabolic profiles, 
i.e. rat in vivo, rat in vitro and human in 
vitro. 

3.2 The rationale of this approach may be 
best demonstrated by the following 
equations; If Rat in vivo approximates Rat 
in vitro and Rat in vitro approximates 
Human in vitro then Rat in vjvo 
approximates Human in in vivo. 

3.3 In the event that the rat metabolic 
profiles do not match that of man. similar 
comparisons should be made on other 
species (mouse, hamster, guinea pig). The 
species and/or strain which most closely 
resembles man is the animal of choice." 
(Yang, S. 5-6) 

Drs. Benjamin Trump (Univ. of Md.) 
and Curtis Harris (NCI) also presented 
data on experimentation they are 
conducting into the metabolic 
similarities between humans and 
animals. Specifically, this research 
involves using in vitro techniques for 
measuring inter- and intra-individual as 
well as interspecies variations in the 
metabolism of chemicals by human and 
animal tissues. Dr. Harris has focused 
on the identification of host 
susceptibility factors in humans. Several 
examples of chemicals tested in this 
system were described: 

"Initial investigations are directed toward 
elucidating the metabolism by human tissues 
of chemical procarcinogens that are found in 
the environment. Since the binding of 
carcinogens to cellular macromolecules, i.e., 
the formation of adducts, is considered to be 
an important step in carcinogenesis (3), we 
have measured the capability of cultured 
human tissues to form such adducts. The 
chemical procarcinogens, 7,12- 
dimethylbenz(a]anthracene, 3- 
methylcholanthrene, benzo[a.h]anthracene, 
dimethylnitrosamine, diethylnitrosamine, N- 
nitrosopiperidine, N-nitrosopyrrolidine, 
dinitrosopiperazine, and 1,2- 
dimethylhydrazine have been shown to be 
metabolically activated by human bronchus, 
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pancreatic duct and/or colon (4-11). The 
pathway of metabolic activation of 
benzo|a]pyrene in cultured human bronchus 
and the molecular structure of the major 
adduct between DNA and benzo[a]pyrene 
has been identified (7,8,12). It is important to 
note that this adduct has the same molecular 
structure as the benzo[a)pyrene-DNA adduct 
found in cells of experimental animals in 
which benzo[a]pyrene is known to be 
carcinogenic following in vivo exposure. The 
response of human and animal cells to 
inducers and inhibitors of benzo[a]pyrene 
metabolism is also qualitatively similar 
(5,6,8). These findings indicate a remarkable 
qualitative similarity in the response of 
animal and human tissues to carcinogens." 
(Harris, S. 3) 

Dr. Harris concluded: 

"These assays will aid in the qualitative, 
but not as yet quantitative, assessment of the 
carcinogenicity of a chemical. Since studies 
with tissues from both human and animal 
models can be conducted in parallel, direct 
comparison can be made with the tissues 
maintained in the same controlled 
experimental setting." (Harris. S. 7) 

Dr. Trump also cited specific 
examples of the similarities in 
metabolism between animal and human 
tissues in his written testimony (S. 5-12} 
and concluded in his summary: 

"3. Experimental exposure to human lung 
tissues (maintained as xenografts in immune- 
deficient mice) to carcinogens results in a 
sequential development of early lesions 
exactly resembling that seen in specimens 
from patients with lung cancer and in 
hamsters treated with BP-Fe% O a . 

"4. Both human and animal tissues 
metabolize chemical carcinogens to 
mutagenic metabolites which bind to 
DNA . . . 

. . In general, these results provide strong 
support for the use of experimental animal 
systems in identifying carcinogens which 
pose a risk to humans. In addition, tissue 
culture systems are proving to be excellent 
tools for the identification of carcinogens and 
mutagens, and for study of mechanisms of 
carcinogenesis." (Trump, S. 13, emphases in 
original) 

What Dr. Harris said explicitly and 
Dr. Trump implied in these statements is 
that they have found qualitative 
similarities between individuals and 
between different species, while 
quantitatively the differences may'be 
extensive. For example, Dr. Harris 
described a wide range of inter¬ 
individual variation in the levels of 
carcinogen-DNA adducts formed, and in 
the activity of the enzymes responsible 
for metabolism (S. 3-4). He also 
described intraspecies differences: 

"Intraspecies or strain differences in 
oncogenic susceptibility have also been 
found and in some cases linked to the 
genetically-determined metabolism of the 
chemical procarcinogen. The carcinogenicity 
of polynuclear aromatic hydrocarbons, such 


as benzo[a]pyrene, 7,12- 
dimethylbenz[a]anthracene and 3- 
methylcholanthrene, shows a positive 
correlation with aryl hydrocarbon 
hydroxylase activity (15); this is one of the 
enzymes necessary for the metabolic 
activation of these chemical carcinogens. In a 
second example, the incidence of colonic 
carcinomas caused by 1,2-diethylhydrazine 
varies markedly among strains of mice. These 
differences in susceptibility to 1,2- 
diethylhydrazine are genetically determined 
in the form of dominant inheritance (28). The 
possible metabolic basis for this observation 
is currently being investigated in my 
laboratory." (Harris, S. 5-6) 

Dr. Saffiotti also recognized this: 

"Metabolic pathways of carcinogen 
activation do indeed change quantitatively 
from species to species and even with major 
dose level changes, but the evidence is that 
the changes are in the relative proportions of 
different metabolites rather than in their 
abrupt disappearance at fixed levels. Many 
chemical agents, both endogenous and 
exogenous, can alter the enzymatic systems 
which control carcinogen activation, for 
example concurrent exposures to other 
carcinogens." (Saffiotti, S. 12-13) 

In a paper submitted by Dr. Harris, 
the present limitations of this technique 
are expressed: 

"Man is genetically a heterogeneous 
population, and pharmacogenetic studies in 
identical and fraternal twins have shown that 
interindividual variation in drug metabolism 
is greater than intraindividual variation 
(Vessel, 1971). As noted above, there is 
marked variation among individuals in their 
ability to metabolize at least one class of 
chemical carcinogens, polynuclear aromatic 
hydrocarbons. Whether or not the 
intraindividual variation of carcinogen 
metabolism due to exogenous agents, e.g.. 
tobacco smoke, is either more or less than 
interindividual variation determined by 
genetic differences is unknown. However, 
these genetic differences in the metabolic 
activation of chemical procarcinogens such 
as benzo[a]pyrene may be a very important 
host determinant in an individual's risk of 
developing cancer. While extensive indirect 
data supporting this hypothesis linking 
metabolism and susceptibility has 
accumulated in studies using cells in culture 
and experimental animals (Weisburger, 1973: 
Heidelberger, 1975) it has not yet been 
adequately tested in man. One problem has 
been the lack of information concerning the 
metabolic pathways of chemical carcinogens 
in human target tissues; experimental models 
using human tissues should help correct this 
deficiency." (Harris, 1977, p. 399; Exhibit 1 to 
Harris Statement) 

Dr. Trump also discussed some of the 
limitations of these techniques: 

"Since various species of animals are 
known to differ in the way in which they 
metabolize foreign compounds, it is obvious 
that differences could exist between the 
metabolism occurring in man and that 
occurring in other animals such as the rodent. 
For this reason, validation of the results from 


experimental models is difficult and 
extrapolation of animal data to man requires 
assumptions which cannot be verified 
without more detailed knowledge of the 
metabolism of carcinogens in the human than 
is presently available." (Trump. S. 3) 

He concluded as follows: 

"There is great variability (up to 75-fold) 
between individuals in the ability of their 
tissues to bind mutagenic metabolites to 
DNA. This variability appears to reflect 
inter-individual variability in susceptibility 
to chemical carcinogenesis. " (Trump. S. 13. 
emphases in original) 

(c) Positive evidence is easier to 
obtain than negative. A great deal of the 
testimony reviewed above has 
discussed the uncertainties of 
establishing metabolic and 
pharmacokinetic differences between 
humans and animals. An additional 
uncertainty lies in the attempt to 
establish that a compound found to be 
carcinogenic in animals is not 
metabolized via a similar pathway to 
the identical ultimate carcinogen. 
Establishing such a negative finding is 
particularly difficult due the 
complicating variables discussed above. 
A positive finding, however, would 
stand on its merits and would justify a 
qualitative inference of carcinogenic 
risks. Dr. Peter Goldman (Harvard 
Univ.) expressed this opinion clearly: 

"Well, that is right, because a positive, if 
confirmed, is there whereas a negative, it 
could always mean that something was not 
really quite right and change the conditions a 
little bit, one could get it." (Goldman, Tr. 

4482) 

(3). Can specific procedures or 
criteria for the use of metabolic and 
pharmacokinetic information be laid 
down on the basis of our present 
knowledge? 

Very few committee reports and 
research papers have suggested specific 
procedures for using pharmacokinetic 
and metabolic information in the 
evaluation of potential carcinogenic risk 
for humans. The Food and Drug 
Administration in publishing Criteria 
and Procedures for Evaluating Assays 
for Carcinogenic Residues in Food 
Producing Animals has proposed a 
procedure for the use of metabolic 
studies: 

"C. COMPARATIVE METABOLISM STUDY 
TO AID IN ASSESSING CARCINOGENCITY 
OF INTRACTABLE RESIDUES 

"1. Sponsored compound always tested: 
Rationale and procedure. When it is 
determined that a sponsored compound has 
the potential to contaminate edible tissues 
with residues whose consumption may pose a 
human risk of carcinogenesis, the sponsored 
compound itself shall always be tested for 
carcinogenesis. Residues are selected for 
testing according to those criteria already 
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discussed in paragraph III.B., but there are 
overriding reasons for testing the sponsored 
compound, even if it is not detected as a 
residue. Metabolic transformation or 
nonenzymatic degradation of a sponsored 
compound can lead to a number of tissue 
residues which cannot be obtained (either by 
isolation or synthesis) in sufficient amounts 
for carcinogenicity testing (such residues are 
herein and in the regulation referred to as 
"intractable residues"). Testing the sponsored 
compound itself therefore provides one 
experimental means for acquiring data on the 
carcinogenic potential of such residues. 

"Although the dominant criterion for 
selecting test animal species or strains for 
chronic toxicity testing will be the degree to 
which a species or strain models man, the 
application of a secondary criterion for 
selection can provide a means for addressing 
the problem of intractable residues. 
Specifically, selection of test animals can 
also be based on comparative metabolism 
data (target animal and test animal) which 
can be used to determine the extent to which 
particular species or strains, by virtue of the 
way they metabolically convert the 
sponsored compound, will be exposed during 
testing to the same complement of residues 
expected in tissues derived from target, 
animals. 

"For example, if a metabolite detected as a 
residue in edible tissues of the target animal 
is determined to be toxicologically important, 
the petitioner will be asked to pursue 
isolation or synthesis of the compound for 
toxicity testing purposes. If all attempts at 
this fail, then the comparative metabolism 
approach is available if a potential test 
animal species is shown to produce the same 
metabolite when it is administered the 
sponsored compound. In this way. there is 
some degree of assurance that the toxicity 
test of the sponsored compound also provides 
some estimate of the toxicity of the 
intractable metabolite. Because human food 
could be contaminated with the intractable 
metabolite, such a test provides a practical 
approach to a complex and important issue. 

"This construct has been included in the 
final regulations in response to comments 
that all metabolites ought to be ignored 
(which the Commissioner concludes is 
neither legally nor scientifically acceptable) 
or that all metabolites must be isolated and 
independently tested (which is not 
technologically possible). 

"2. Selection of residues for chronic 
toxicity testing. On the basis of all of the 
studies described above, the Commissioner 
will select those residues, in addition to the 
sponsored compound, that require chronic 
toxicity testing.” (42 FR 10417) 

EPA recently proposed a similar 
procedure in its Proposed Guidelines for 
Registering Pesticides in the U.S.; 
Hazard Evaluation: Humans and 
Domestic Animals: 

163.85-1 General metabolism studies. 

"(a) Purpose. A general metabolism study 
is required for the following major purposes: 

(1) To identify and to the extent possible, 
quantify significant metabolites; 


(2) To determine any possible 
bioaccumulation and/or bioretention of the 
test substance and/or metabolites; 

(3) To determine pesticide absorption as a 
function of dose; 

(4) To characterize route(s) and rate(s) of 
pesticide excretion; 

(5) To relate pesticide absorption to the 
duration of exposure of the animal; and 

(6) To obtain an estimate of binding of the 
test substances and/or its metabolites by 
target macromolecules in potential target 
organs. 

"(b) When required. Data from a general 
metabolism study are required to support the 
registration of each formulated product which 
requires a chronic feeding study or an 
oncogenicity study, in accordance with 
§ 163.83-1 and § 163.83-2.” (43 FR 37394; 
Exhibit 218) 

The Scientific Committee of the Food 
Safety Council described a detailed 
method for utilizing metabolic and 
pharmacokinetic data “to be used in 
planning both the strategy and tactics of 
the approaches to safety evaluation”: 

"The study of the metabolism and 
pharmacokinetics of an ingested substance is 
carried out for the following purposes: 

"A. To gain a general understanding of the 
absorption, biotransformation, disposition, 
and elimination of the ingested substance 
after a single dose and after repeated doses. 

”B. To provide information about the rate 
at which these processes occur, and the 
temporal relationships between dose and 
tissue levels reached so that the following 
information may be derived: 

1. Whether steady-state tissue 
concentrations are achieved. 

2. Time required to achieve a steady state 
with a particular dosage regimen. 

3. Total metabolite load at the steady state. 

4. How the metabolic and pharmacokinetic 
characteristics change with time, dose, and 
dosage regimen. 

5. Under what circumstances the metabolic 
and/or excretory systems become 
overloaded. This need implies that 
pharmacokinetic studies should bracket the 
toxic doses for the species investigated, i.e., 
should cover "normal” metabolism as well as 
metabolism under extreme stress levels of the 
compound. 

“In accordance with this separation in the 
degrees of required sophistication, the study 
of metabolism and pharmacokinetics may be 
divided into two stages as follows: 

"Stage I—scheduled to follow a series of 
acute toxicity and mutagenicity evaluations 
and to precede subchronic tests. The purpose 
is to provide a general overview of the fate of 
an ingested substance in the body. The 
information obtained should help to 
determine the doses to be used, to arrive at 
the method and frequency of administration, 
species to be selected, and determine the 
duration of the subchronic studies in animals. 

"Stage II—follows a decision to embark 
upon long-term studies and involves a more 
detailed examination intended to yield the 
central information for planning the dose 
regimen and other features of the long-term 
investigations. 


"Stage 1 aims at fulfilling objective A above 
and, to a limited extend, providing some of 
the items of information (for example, B.l. 
and 2.) listed under objective B. by the time 
stage II is undertaken, the main emphasis will 
be directed to the outstanding questions 
arising from the findings to date, as they 
relate to objective A., but more particularly to 
objective B. Any attempt to specify precisely 
the nature of the investigations and their 
protocols in stages 1 and II would be contrary 
to the general policy laid down for this 
report, namely the maintenance of flexibility 
to permit the overall approach to be tailored 
to the particular compound under 
investigation. 

"The relevance of these considerations is 
exemplified by the description below of a 
wide range of preliminary investigations, as 
well as ancillary metabolic studies that can 
be carried out in vitro. )udicious selection of 
appropriate experimental procedures will 
often prove helpful. To attempt to weave all 
these approaches into a rigid sequence of 
mandated studies would result in much 
wasted effort; conversely, to omit them 
altogether would deprive the innovative 
investigator of valuable techniques. (Food 
Safety Council. 1978, p. 65-66; Hearing 
Exhibit 227, emphasis added.) 

It should be recognized, again, that all 
three of these procedures were proposed 
as part of a battery of tests designed to 
establish the safety of a tested 
compound. These elaborate series of 
tests were not recommended as part of a 
procedure to interpret positive results in 
animal tests, and there was no showing 
that any of them would be crucial or 
even important in such interpretation. 

The NAS Committee on Safe Drinking 
Water did not suggest any method for 
using pharmacokinetic and metabolic 
data but did make recommendations as 
follows: 

"Research must be supported to develop an 
understanding of the mechanisms by which 
water pollutants produce toxic effects. This 
includes pharmacokinetics, toxication- 
detoxication mechanisms, and biochemical 
and pathological mechanisms of action. 

"Estimates of margin of safety can be made 
more precisely and rationally as more is 
known about what happens to a chemical in 
the body and what the chemical or its 
metabolites do to the body. The results of 
such research also are necessary to develop 
rapid, inexpensive^accurate screening tests 
for various critical forms of toxicity. 

"It is recognized that much of this research 
is going on. but the Committee is convinced 
that more must be done. In protecting the 
population of the United States from 
environmental pollution there is no more 
important or potentially productive effort 
than the support of this kind of research. 
Since these studies are long-term in nature 
and must be closely coupled to basic 
biomedical research, they should be 
supported primarily by research rather than 
regulatory agencies." (NAS, 1977a. p. 58; 
Exhibit I to Rail Statement) 

During the hearing, only two 
witnesses provided OSHA with 








5158 


Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 


documented examples of how to use 
metabolic and pharmacokinetic data. Dr. 
Perry Gehring (Dow Chemical) was one. 
Dr. Gehring's work, however, was 
concerned primarily with identification 
of dose-dependent changes in 
metabolism and pharmacokinetics. Its 
relevance to this regulation has been 
discussed elsewhere in this Preamble in 
relation to the hypothesis of threshold 
resulting from “metabolic over-loading” 
(See section V.D. 3. Testing at High 
Doses). 

Dr. Raymond Yang (Carnegie-Mellon) 
suggested a specific method, 
“Comparative Metabolic Profile 
Analysis”, which has been previously 
described. Dr. Yang recommended that 
this method may prove useful in 
selecting a suitable species for chronic 
toxicity testing: 

“For those chemicals which demonstrate 
carcinogenic properties toward one or more 
animal species but for which there is no 
available information regarding human 
response, this approach may provide 
valuable information concerning metabolic 
similarity or differences between the tested 
species and man. Thus the extrapolation of 
results of animal experiments to man could 
be done on a more scientific basis. 

“For those chemicals whose chronic 
toxicities have never been established, the 
application of this approach may assist in the 
rational selection of animal models for 
chronic toxicity studies based on their 
metabolic similarity to man. This might 
obviate conducting unnecessary, long-term 
animal toxicity studies in metabolically 
unsuitable species.** (Yang, S. 4-5) 

A recent article by J. F. Young and J. 

F. Holson of the National Center for 
Toxicological Research presented the 
following conclusions and 
recommendations: 

"In conclusion, the following 
recommendations for designing and 
evaluating pharmacodynamic studies are 
made: 

"1. Initiate the pharmacokinetic studies 
early in the testing sequence so that the 
results can be used to help evaluate the 
toxicity as well as to design further tests. 

“2. Use the following guidelines for the 
pharmacodynamic studies: 

(a) Use i.v. dosing initially. 

(b) Obtain serial blood samples from 
maternal animals prior to sacrifice and 
measurement in embryos. 

(c) Do not combine blood data from 
different animals for analysis as a group, but 
perform the pharmacokinetic analysis on 
each individually. 

(d) Check for dose-independent or dose- 
dependent pharmacokinetics. 

(e) Choose comparable gestation times and 
stages when comparing species. 

(f) Select doses so that dosimetry is 
constant across species. 

(g) Validate your model by increasing or 
decreasing the dosimetry.** (Young and 
Holson, 1978, p. 185-1861 


All of these recommendations and 
suggestions address the problem of 
designing or selecting a species for 
testing which is “comparable” to man 
with respect to available metabolic or 
pharmacokinetic data. No specific 
recommendations were made which 
could assist OSHA to interpret or 
evaluate the reported results of 
bioassays conducted in the past in 
assessing potential carcinogenic risk for 
humans. 

c. OSHA’s Conclusions 

On detailed review of the scientific 
evidence in the record, OSHA draws the 
following conclusions: 

1. Several expert committees and 
reviewing bodies which have reported 
since 1977 have recommended that 
studies of metabolism and 
pharmacokinetics should be 
incorporated into procedures for safety 
testing of chemicals. 

2. Recommendations for the use of 
information on metabolism and 
pharmacokinetics have been limited to 
recommendations for its use in planning 
further tests, or for quantitative 
interpretation of dose-response 
relationships, or both. 

3. No serious scientific arguments 
were presented that would indicate that 
information on metabolism and 
pharmacokinetics is essential for 
retrospective interpretation of tests 
carried out in the past. 

4. Information on metabolism and 
pharmacokinetics of carcinogens is 
generally deficient even for 
experimental animals and is especially 
deficient for humans. Tissue culture 
techniques afford some promise for 
future use, but are not sufficiently well 
developed for routine use at the present 
time. 

5. To rebut the qualitative 
presumption that a chemical found 
carcinogenic in animals poses a risk to 
exposed humans, it would at least be 
necessary to show (a) that the 
metabolite identified as the ultimate 
carcinogen in animals is not produced in 
human tissues, and (b) that other 
metabolites of such a substance 
produced in human tissues are not 
carcinogenic. OSHA does not believe 
that such information is available for 
any carcinogen, and indeed OSHA 
believes that such information is 
unlikely to become available because of 
the wide variability in metabolic 
differences between different tissues 
and between individuals in the 
population. 

6. Although information in 
pharmacokinetics is theoretically 
important for quantitative risk 
assessment, there is so much variability 


among individuals that the principal 
consequence of considering 
pharmacokinetic data is to increase the 
range of uncertainty in such estimates. 

OSHA concludes, based on the 
Record, that, in general, for the purposes 
of negating the identification or 
classification of potential occupational 
carcinogens, information on metabolism 
and pharmacokinetics is of extremely 
little practical value at the present time. 
For the reasons stated above, OSHA 
will not require information on 
metabolism or pharmacokinetics as part 
of its procedures for identifying and 
classifying potential occupational 
carcinogens, and will not ordinarily 
consider such evidence unless a strong 
showing is made that it would be 
sufficient to rebut the general inference 
that a substance which gives positive 
results in carcinogenesis bioassays in 
one species would pose a potential risk 
to exposed workers. Such evidence will 
be considered, if the following minimum 
criteria which have been selected on the 
basis of a detailed review of the 
evidence in the Record are met. 

As general background to the criteria 
specified below, OSHA points out that 
the only way in which metabolic data 
would suffice to show that a substance 
which induces cancer in animals would 
not pose any risk to humans would be to 
prove that it did so via a metabolite that 
is only produced in the animal species 
and is not produced in humans under 
any circumstances (see, generally, the 
analysis in sections 1 and 2(c) above). 
Thus the absolute minimum criteria for 
the consideration of such data would 
appear to be that the metabolites of the 
substance must be completely known in 
both the experimental animal species 
and in humans. Therefore, OSHA’s first 
two specific criteria are that a complete 
metabolic profile, including identities of 
trace metabolites, must be presented for 
both the experimental animal species 
and for humans. 

Thus, § 1990.144(c) provides: 

(c) Metabolic differences. 

Arguments that differences in metabolic 
profiles can be used to demonstrate that a 
chemical found positive in an experimental 
study in a mammalian species would pose no 
potential carcinogenic risk to exposed 
workers will be considered by the Secretary 
only if the evidence presented for the specific 
substance subject to the rulemaking meets 
the following criteria: 

Criteria, (i) A complete metabolic profile, 
including identities of trace metabolites, is 
presented for the experimental animal 
species; 

(ii) A complete metabolic profile, including 
identities of trace metabolites, is available 
for a human population group representative 
of those who are occupationally exposed; 
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(iii) Documented evidence is provided for 
ascribing the carcinogenic activity of the 
substance in the test animal species to 
metabolite(s) produced only in that species 
and not in humans; and 

(iv) Documented evidence is provided to 
show that other metabolites produced also in 
humans have been adequately tested and 
have not been shown to be carcinogenic. 

In presenting these criteria, OSHA is 
not recommending or endorsing 
deliberate human experimentation. 
OSHA anticipates that in some cases 
data on metabolism in humans may be 
available from studies of workers 
already exposed, or from tissue culture 
studies. Whatever the source of the 
data, the completeness of the metabolic 
profiles, and the completeness and 
representativeness of the samples from 
which data are derived, will be issues to 
be explored thoroughly. 

In the event that metabolic profiles for 
the experimental animals and humans 
are qualitatively different, OSHA will 
require a reasonable showing that the 
carcinogenicity of the substance in 
animals can be linked clearly with one 
or more metabolites which are produced 
only in the animals. General arguments 
that the existence of these metabolites 
“weakens” or “might" negate the 
inference of potential hazard to humans 
are of little scientific or evidentiary 
value and will not be considered. 

Instead OSHA will impose these two 
specific minimum requirements: (i) some 
tangible evidence mu8t be presented to 
indicate that the animal metabolite is 
either the ultimate carcinogen or is the 
indispensable step in the carcinogenic 
process (e.g., evidence of mutagenicity 
of covalent binding to DNA); and (ii) 
some tangible evidence must be 
presented that the other metabolites 
which are produced in humans are not 
also carcinogenic. OSHA believes these 
criteria are reasonable. OSHA’s intent is 
to ensure that evidence will be 
considered if it provides reasonable 
grounds for establishing that metabolic 
differences are truly significant in the 
process of identifying carcinogens, while 
preventing a waste of time or resources 
on discussion of evidence that is 
irrelevant or whose interpretation is 
speculative or hypothetical. 

Finally, it is important to note the use 
of metabolic data in identifying 
potential carcinogens. An extremely 
important general point which was 
brought out in the scientific evidence on 
metabolism presented in the Record is 
that most “carcinogens” require 
metabolic activation before they can 
interact with genetic material and 
initiate the process of carcinogenesis. In 
commonly used scientific terminology, 
the substances administered to 


experimental animals are referred to as 
“procarcinogens” and are metabolized 
within the body one or more times to 
yield “proximate carcinogens” and 
“ultimate carcinogens.” The “ultimate 
carcinogens” are reactive, often 
electrophilic, compounds which react 
with DNA or other macromolecules in 
the cell and are believed thereby to 
initiate the process which ultimately 
leads to cancer. (See, in general, the 
statements and exhibits of Drs. Upton, 
Saffiotti, Rail, Fishbein, Roe. and Kotin; 
for detailed testimony on the 
mechanisms of metabolic activation see 
the statements and exhibits of Drs. Hart, 
Trump, and Curtis Harris). 

Apart from the intrinsic scientific 
interest of these recent findings, they 
have an important practical 
consequence, in that the definition of 
“carcinogen” has to be broad enough to 
include “procarcinogens” and 
“proximate carcinogens” as well as 
“ultimate carcinogens.” In a narrow 
technical sense, only “ultimate 
carcinogens” initiate cancer. However, 
since the “ultimate carcinogens” result 
from the metabolic activation of 
procarcinogens within the body, the 
administration of "procarcinogens” to 
an animal is the original event which 
leads to this initiation. It is widely 
understood that procarcinogens are 
causes of cancer in this sense, even 
though it is now understood that there 
are frequently intermediate metabolic 
events in the chain of causation. 

OSHA’s definition of a potential 
occupational carcinogen as an agent 
which “causes" an increased incidence 
of neoplasms is intended to be broad 
enough to include both procarcinogens 
and ultimate carcinogens. This usage is 
in agreement with universal scientific 
practice, since all the lists of 
carcinogens proffered at the hearing 
included agents which require metabolic 
activation. 

Another practical consequence of this 
scientific knowledge about metabolic 
activation is that in some circumstances 
a substance may be identified as a 
potential carcinogen primarily on the 
basis of metabolic information. If 
substance A is known to be metabolized 
into substance B in the body, and if 
substance B is known to be carcinogenic 
on the basis of human or animal studies, 
OSHA believes that there is a clear 
scientific inference that substance A 
should be treated as carcinogenic, 
whether or not it has been tested 
directly. OSHA has clarified its 
definition of potential occupational 
carcinogen to make this point explicit. 
Thus, the definition of “Potential 
occupational carcinogen” 29 CFR 


1990.103 now states: “This definition 
also includes any substance which is 
metabolized into one or more potential 
occupational carcinogens by mammals.” 
In practice, this circumstance might 
arise in several ways. At the simplest 
level, a substance such as benzidine 
hydrochloride would be identified as a 
potential occupational carcinogen 
because it is known to dissociate to 
yield benzidine in biological media. 
Likewise, some benzidine-based dyes 
would be identified as potential 
occupational carcinogens if they are 
shown to be metabolized to yield free 
benzidine. As another example, organic 
compounds of such metals as arsenic 
and nickel would be identified as 
potential occupational carcinogens if 
they are shown to be metabolically 
converted to inorganic compounds of 
these metals known to be carcinogenic. 
The issues raised by the metabolic 
interconversion of inorganic compounds 
are discussed more fully in Section VII 
below, Structural Similarities to Known 
Carcinogens . 

For the purpose of applying this 
provision of the definition, OSHA will, 
where appropriate, scientifically 
evaluate the results of experimental 
studies of the metabolism of substances 
subject to regulation under this part. The 
basis for the conduct of metabolic 
studies in mammals and in human 
tissues was presented in the testimony 
of Dr. Yang, Dr. Trump, and Dr. Curtis 
Harris among others. In general, 
metabolites formed in any species of 
mammal will be considered relevant to 
the evaluation of potential human risks, 
although OSHA will consider evidence 
proffered on interspecific differences in 
metabolism if such evidence meets the 
criteria specified in § 1990.144(c). 
Metabolites formed by non-mammalian 
species (other than mammalian gut flora 
in vivo) will not be considered relevant. 
In general, the results of metabolism 
studies conducted in mammals in vivo 
will be preferred, but the results of in 
vitro metabolism studies conducted with 
mammalian tissues or fractions thereof 
will be used if they are found to be valid 
and relevant upon scientific evaluation. 
The presence of carcinogenic or 
mutagenic metabolites in the urine or 
body fluids of exposed workers will be 
considered prima facie evidence of 
hazard. 

VI. SHORT TERM OR IN VITRO TESTS 
FOR CARCINOGENESIS 

A. OSHA’s Proposal 

In the preamble to the proposed 
regulation, OSHA briefly discussed the 
advantages and the limitations of short¬ 
term tests: 
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"OSHA is aware that short-term and in 
vitro tests for carcinogens are being 
developed rapidly, take a few weeks at most 
to complete and yet examine the capacity of 
a substance to cause mutagenicity, other 
genetic alterations or neoplastic 
transformation. Reliance upon the short-term 
mutagenic tests is based upon the assumption 
that cancer can be related to genetic 
alterations and that, therefore, detection of 
such changes is indicative that such a 
substance may have carcinogenic potential. 
Mutagenesis tests are very useful as 
screening tests because they can be 
conducted quickly and inexpensively. In 
addition, short term tests have been 
developed to test the ability of a substance to 
induce neoplastic transformation of cells that 
are cultured in vitro. 

“Short term tests use a variety of biological 
systems, such as bacteria, yeast and 
mammalian cells. These methods are in 
various stages of development and some of 
these methods have been more extensively 
utilized than other ones. To date, the most 
widely used method appears to be the 
Salmonella, or Ames, test. This method 
utilizes several specially constructed strains 
of Salmonella bacteria to detect mutagenic 
changes. Rat (or human) liver extracts are 
used to activate the mutagenic form of the 
substance being tested. However, although 
the correlation between positive short term 
tests and animal carcinogenicity may be 
good, the number of validation studies is still 
small.'* (42 FR 54167) 

Being aware of the limitations of these 
tests, OSHA agreed with the judgment 
set down by the NCAB Subcommittee: 

“A major practical limitation in the 
bioassay of potential carcinogens is the large 
number of test animals and the long duration 
required to obtain results. A number of short¬ 
term or in vitro tests are currently under 
development and appear promising. These 
include assays for the induction of DNA 
damage and repair, mutagenesis in bacteria, 
yeast. Drosophila me/onogaster, or in 
mammalian somatic cell cultures: and 
neoplastic transformation of mammalian cells 
in culture. Other assays that have been 
employed include the dominant lethal test 
and studies of chromosomal damage. The 
latter two tests suffer from the fact that they 
are frequently non-specific and/or difficult to 
quantify. Of the various short-term tests, the 
Ames Salmonella mutagenesis system has 
been studied the most extensively. Tests 
based on other in vitro approaches are also 
being developed. 

“The intelligent application and 
interpretation of the in vitro tests must also 
take into account species variations in 
factors related to the pharmacologic 
distribution and metabolism of the parent 
compound as well as possible species 
differences in macromolecular repair and 
host defense mechanisms. A number of 
approaches addressed to the metabolic 
aspects are now available, including “host- 
mediated" mutagenesis assays; the assay of 
urine and other biologic fluids taken from 
animals or humans receiving the test 
compound; the addition of microsomal 
enzymes and co-factors to the assay system; 


and the inclusion of specific cells in the 
assay. 

“At present, none of the short-term tests 
can be used to establish whether a compound 
will or will not be carcinogenic in human or 
experimental animals. Positive results 
obtained in these systems suggest extensive 
testing of the agent in long-term animal 
bioassays, particularly if there are other 
reasons for testing. Negative results in a 
short-term test, however, do not establish the 
safety of the agent. 

“This Subcommittee is enthusiastic about 
the possible future use of in vitro tests as part 
of a screening system for potential 
carcinogens and believes that their further 
development and validation deserve high 
priority.“ (NCAB Report, 1977, p. 462-463; 
Exhibit B to Weinstein Statement) 

OSHA did not propose to use any 
short-term tests as the sole basis for the 
identification of potential carcinogens. 
Citing the FDA decision to ban 
chloroform, however. OSHA did 
propose to use short-term tests, when 
adequately performed, as confirmatory 
evidence to support results from animal 
bioassays: 

“In particular OSHA proposes that the 
combination of positive results in short term 
tests and a positive result for carcinogenesis 
in a single bioassay in a mammalian test 
species would provide sufficient evidence for 
classifying a substance as a Category I toxic 
material." (42 FR 54168) 

OSHA was, therefore, primarily 
concerned with using short term tests to 
confirm results provided by animal 
bioassays and not as a substitute for 
bioassay data. 

B. The Public Response and OSHA’s 
Evaluation 

First, some participants commented 
that OSHA should not use short term 
tests as the sole basis for determining 
the carcinogenicity of a substance, and 
that substituting short term tests for an 
animal bioassay was inappropriate. For 
example. NACA, in discussing why 
short term tests are not sufficient to 
place a substance in Category I, 
commented: 

“. . . the term short term tests, which is 
not defined in the proposed rule, is assumed 
to refer to short term tests for mutagenicity. 
These tests may be capable of detecting 
mutagenic effects, but not carcinogenic 
effects. ... Mutagenicity testing is not an 
accepted method of assessing carcinogenic 
risk to man." (NACA, S. 47-48) 

Mobay Chemicals commented: 

"We do not feel a ‘short-term’ or in vitro 
test, or a battery of these tests, can, at the 
present time, be given significance equal to 
that of a well conducted long-term animal 
study in considering the potential 
carcinogenicity of a substance." (Mobay, S. 
27) 

Gulf Oil Chemicals commented: 


“OSHA proposes to give equal weight, in 
the regulatory process, to tests in two 
mammalian species, and in one mammalian 
species and ‘short-term tests’ (which are 
enumerated in the OSHA proposal). ‘Short¬ 
term tests’ used in this manner have not been 
shown to be uniformly valid predicters of 
human carcinogenic potential and should not 
be given equal weight with mammalian 
testing.” (Gulf Oil Chemicals Co., S. 2) 

Ciba Geigy commented: 

“While we agree that the short-term in 
vitro assays are acceptable as a gross 
screening method appropriate to determine 
the need for more sophisticated in vitro or in 
vivo tests, to use them as a definite indicator 
of carcinogenicity in humans or animals is 
inappropriate at this time." (Ciba Geigy, S. 7) 

Other witnesses whose testimony 
reflected this view as well were Dr. 
Alonzo Lawrence (Koppers), Tr. 7778- 
7779: Dr. Rulon Rawson (Univ. of 
Texas), Tr. 4420; Dr. Mitchell Zavon 
(Hooker Chemical), Tr. 5378; and Dr. 
Harry Skalsky (Reynolds Aluminum), 

Tr. 7592-7593. 

Second, a number of witnesses and 
comments addressed the role of short¬ 
term tests in identifying and classifying 
carcinogenic potential for humans. 
Several broad issues were raised which 
will be discussed in depth below: 

1. How can short-term tests be used in 
predicting potential carcinogenic risks for 
humans? 

2. What short-term tests are currently 
available and how much weight should be 
placed on each? 

3. What is the current status of validation 
for each? 

4. How well do short-term tests predict 
carcinogenesis? 

5. What degree of confidence do short-term 
tests add to the results of animal bioassays in 
the evaluation of carcinogenic risks for 
humans? 

6. Can a battery of short-term tests be 
developed which would provide reasonable 
predictions of carcinogenic activity, and if so, 
what criteria should be met by such a 
battery? 

7. Would the regulation of carcinogens 
which are also mutagens provide additional 
benefits by reducing mutagenic hazards? 

In analyzing these issues, as pointed 
out below, OSHA places primary weight 
on the testimony of witnesses and 
participants who documented their 
statements and who, from their 
experience in working with short term 
tests, are considered experts in this 
field. These included Dr. Joyce McCann 
(University of California); Dr. Matthew 
Meselson (Harvard University); Dr. 
Benjamin Trump (University of 
Maryland); Dr. Curtis Harris (NCI); Dr. 
Lawrence Fishbein (NCTR); Dr. Ronald 
Hart (Ohio State Univ.); and Dr. David 
Brusick (AIHC). 
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1. How Can Short-Term Tests Best Be 
Used in Predicting Potential 
Carcinogenic Risks for Humans? 

Many witnesses addressed the 
question of what role short term tests 
should have in regulatory procedures. 
However, there was a wide range of 
comments reflecting substantial 
disagreement on the extent to which 
these tests should be used. Some 
participants claimed that one or more 
short term tests should be a sufficient 
basis for regulatory action to begin 
(EDF, Tr. 6357). Others believed that, at 
this time, no confidence at all could be 
placed in these tests until they are 
further validated. Almost all witnesses 
agreed, however, that these tests could 
be applied at least as a screening device 
for setting priorities in selecting 
substances for testing in long-term 
animal bioassays. This spectrum of 
opinion was similarly reflected in the 
summary of a workshop conducted by 
the Chemical Industry Institute of 
Toxicology (CUT) entitled—“Strategies 
for Short-Term Testing for Mutagens/ 
Carcinogens”: 

“Many new short-term tests have been 
proposed to predict the mutagenic/ 
carcinogenic activity of chemicals, and it 
would appear that these tests have the 
potential of revolutionizing this area of 
toxicology. However, there currently exists a 
wide range of opinion as to the usefulness of 
the short-term tests. On the one hand, some 
investigators feel that these assays are so 
well developed and validated that they 
should be adopted by regulatory agencies as 
a valuable part of the health hazard 
assessment of chemicals. They believe that 
the testing procedures and interpretation of 
results can be rigorously defined in 
regulations so that governmental 
administrators and lawyers can fairly and 
usefully apply such laws. On the other hand, 
others see the tests as having some value, but 
being capable of producing misleading 
information. They consider it doubtful, at 
best, that the ability of a chemical to induce 
mutagenic effects in bacteria could in any 
way realistically predict the role such a 
chemical might play in the complex process 
of carcinogenesis in man. They point out that 
for many proposed short-term assays 
experimental details have not been well 
defined, important factors in the tests, such 
as the metabolic activation system, are 
poorly understood and lack standardization, 
and most tests have not been evaluated with 
reasonable numbers of compounds of known 
mutagenicity/carcinogenicity.” (Golberg. S. 5) 

There were, however, a number of 
recommendations to OSHA regarding 
how best to use these tests. Dr. David 
Rail (Director, NIEHS) gave a clear, 
concise description of how short-term 
tests would be useful to confirm results 
from long-term animal bioassays: 

There is no question that positive results 
in short-term tests (such as the Ames test. 


induction of unscheduled DNA repair, or 
malignant cell transformation in vitro) add to 
the confidence that one would have in a 
single positive animal test. This is not to say 
that these short-term tests are equivalent to 
lifetime bioassays in rodents: it merely 
reflects the fact that most carcinogens give 
positive results in short-term tests. Hence, if 
there is any reluctance to accept the result of 
a single animal bioassay, positive results in 
short-term tests would add sufficient 
evidence to overcome this reluctance. 
Certainly, it seems reasonable to use them in 
this way rather than to demand a second 
lifetime test in a rodent, which would be 
lengthy and expensive.” (Rail, S. 14) 

Dr. Robert Squire (Johns Hopkins 
University) expressed a similar opinion: 

“These tests should also be evaluated 
when weighing the potential carcinogenic 
risk of certain chemicals, because they may 
provide evidence that corroborates animal 
test results." (Squire, S. 9) 

Dr. Arthur Upton (Director, NCI) 
commented in his oral testimony that 
short term tests may be useful as a 
prescreen in the selection of chemicals 
for long-term testing or to help isolate 
the ultimate carcinogen or “substance in 
question”: 

"To my knowledge, we do not yet have 
adequate understanding of the predictive 
value of short-term tests to rely on them 
solely as a basis for regulatory decisions. 

And for that reason. I think that those 
working in the field today view them as 
useful in several ways. One. indeed, as a 
shortcut pre-screen, if you will, in the 
selection of compounds for longer-term 
testing. And secondly, in providing additional 
evidence as to the action of the compound in 
question in the cellular system. When we put 
a chemical into an animal and eventually see 
the tumor result, as I mentioned in my 
opening statement, we can envisage that a 
complicated series of chain reactions has 
taken place between the introduction of the 
substance, final appearance of the tumor. The 
short-term test may help us in determining 
that the substance in question is, in fact, 
genotoxic, is capable of attacking the genes 
of the cell. We know there is a very high 
correlation between genotoxicity or 
mutagenicity and carcinogenicity.” (Upton, 

Tr. 289-290) 

Dr. Lawrence Fishbein (NCTR) also 
expressed his opinion on the value of 
data from mutagenic assays in setting 
priorities: 

"And if shown to be positive in the more 
applicable ones, those where there are larger 
data bases, such as the Ames, et cetera, and 
its importance is such that considering that 
animal bioassays are expensive and time- 
consuming, that this would help prioritize the 
selection.” (Fishbein, Tr. 1869) 

Dr. Maurice Johnson (B. F. Goodrich: 
AIHC Alternatives Panel) suggested that 
positive results from short-term tests 
may serve as a warning of possible 
carcinogenic hazard to employees 
working with such substances: 


. . there would be short-term in vitro 
tests such as the Ames test, mouse 
lymphoma, mammalian cell transformation, 
DNA damage which are useful carcinogenic 
screening tests. While there are limitations to 
such tests, we believe that they are useful 
warnings of a possible carcinogenic hazard. 
Positive test results should be reported to the 
affected workers and to the proper 
governmental agencies. OSHA should publish 
the results of these in vitro tests and issue an 
interim work practice standard. This could be 
in the form of a model standard. The 
employer should ensure that these work 
practices are initiated, and these might 
include providing facilities for washing and 
showering upon leaving the work area, 
providing eating areas away from possible 
exposure areas, and maintaining good 
cleanup of spills. 

‘The employer should then conduct a 
hazard evaluation to determine all areas 
where human exposure to the substance may 
occur. In addition, measurement techniques 
which will aid in determining the extent of 
the exposure to the substances should be 
developed. Engineering measures to reduce 
exposure should be initiated. 

"Animal studies should be initiated to 
determine in vivo carcinogenicity and the 
initiation of these studies should be 
reported." (Johnson, Tr. 4165-4166) 

Dr. Johnson went even further and 
agreed that if after a two year period, no 
new data were available on a substance 
found positive in a short term test, then 
it would be appropriate for OSHA to 
require the implementation of 
engineering controls (Johnson, Tr. 4175). 

Dr. David Brusick (AIHC) provided 
detailed evidence for another use of 
short-term tests. Dr. Brusick discussed 
how these tests are useful in the 
understanding of the mechanisms of 
carcinogenesis at the molecular level 
and in defining the potential of a 
substance to be carcinogenic: 

"Although the spectrum of submammalian 
and in vitro assays is broad, the objective of 
these as applied to chemical carcinogenesis 
is similar; and that is, to identify chemicals 
which have the capability of inducing DNA 
alterations or morphologically transformed 
cells. This information is then used to define 
the genetic/carcinogenic potential of the 
chemical.” (Brusick. S. 8) 

Dr. Brusick then went on to suggest 
the following roles for the use of short¬ 
term tests (STT): 

“(a) Results from a battery of STT can be 
used to identify genetic/carcinogenic 
potential if all or most of the responses are 
unequivocally positive. This identification 
cannot be equated with a definitive 
classification of the chemical as an animal 
carcinogen. 

"(b) Results from STT can be used to 
identify potential mutagens/carcinogens in 
situations where insufficient quantities of the 
test material can be produced or collected to 
perform large scale rodent bioassays; for 
example, concentrated environmental air or 
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water samples, treated crop residues’ 
samples or tissue residue samples from 
treated fish, poultry, or mammals consumed 
by humans. 

“(c) Results from STT can be used to 
design rodent bioassay studies along the 
following lines; species selection based on 
data from in vitro activation studies of 
chemical bioactivation to its active form, and 
identification of susceptible target tissues 
based again on comparative levels of in vitro 
bioactivation. The results of STT would be 
useful in designing the size of the 
confirmatory rodent bioassay. The number of 
dose levels and animals per group might vary 
depending on this preliminary information. 

“(d) STT should be used to develop 
working hypotheses for the concepts of 
mechanism of cancer induction, threshold 
levels and species extrapolation. These 
hypotheses can provide the framework upon 
which specific resolution of these problems 
can be made using appropriate animal 
assays.” (Brusick, S. 15-16) 

Other witnesses who also commented 
that short-term tests might be useful in 
the understanding of the mechanisms of 
carcinogenesis were Dr. Benjamin 
Trump (University of Maryland), Dr. 
Curtis Harris (NCI) and Dr. Umberto 
Saffiotti (NCI) (S. 37). Dr. Trump 
described how his in vitro test system 
could be useful in this manner: 

“And the main thing about our systems is 
that by culturing organized tissues, you can 
not only do short-term effects, like examine 
for mutagenic metabolites using either 
bacterial or mammalian cell system, but you 
can also look over the long run and study the 
development of actual lesions in this 
organized tissue and compare those with 
what occurs in the human bronchus or human 
pancreas. . . 

“. . . or the animal model, and that is what 
is the most exciting thing to us, being mainly 
interested in mechanisms. And as was 
mentioned, it is very encouraging that we are 
able to take benzpyrene. MNNG. DMBA, and 
produce in the test tube in organized tissues 
what we consider to be premalignant 
epithelial lesions or even carcinomas in situ 
morphologically in the nude mice that are 
being used to graph these tissues so 
transformed morphologically to examine for 
tumorigenesis." (Trump. Tr. 1980-1982) 

Dr. Harris commented: 

"Studies of the interactions of chemicals 
with cultured human tissues and cells can 
now supplement the carcinogenesis data from 
experimental animals. Short-term assays with 
human material described above focus on the 
interaction of chemicals with DNA, i.e., 
formation of adducts and induction of 
mutations. DNA repair synthesis and perhaps 
increased sister chromatid exchanges in 
human cells exposed to chemicals are other 
measures of this interaction which may also 
prove to be useful as short-term tests. These 
assays will aid in the qualitative, but not as 
yet quantitative, assessment of the 
carcinogenicity of a chemical. Since studies 
with tissues from both human and animal 
models can be conducted in parallel, direct 


comparison can be made with the tissues 
maintained in the same controlled 
experimental setting. 

“The exciting promise of these assays lies 
in the potential to identify individuals who 
are highly susceptible to chemical 
carcinogens in the environment and the 
workplace. If this promise is fulfilled, 
increased preventive efforts can be focused 
on these predisposed individuals.” (Harris, S. 
7) 

Dr. Joyce McCann (Univ. of Calif.) 
also provided guidance on how short¬ 
term tests could best be used. Dr. 
McCann commented that: 

“Current knowledge amply justifies using 
short-term tests within a regulatory 
framework aimed at identifying and 
regulating potential human carcinogens.” 
(McCann, S. 3) 

However. Dr. McCann also 
commented on the caution that must be 
used in data from non-human sources: 

“At the outset, I believe a key point that 
must be acknowledged is that incorporation 
of information from any nonhuman source 
(including animal carcinogenicity tests and 
short-term tests) into decisions about the 
potential health hazards of a chemical, 
injects an element of uncertainty into the 
decision which cannot completely be 
removed. The current state of science in this 
area cannot guarantee that mistakes will not 
be made. The important point is that the 
current state of science can guarantee that if 
mistakes occur (and they may not), the 
number of mistakes is likely to be very small. 
Furthermore, because of the seriousness of 
cancer as a life-threatening, essentially 
irreversible disease, it is reasonable to admit 
one’s willingness to accept the possibility of 
some mistakes in attempting to limit human 
exposure to potentially life-threatening 
chemicals. The evidence from animal 
carcinogenicity tests and short-term tests 
indicates that the most likely mistakes will be 
in misclassifying substances, especially the 
weaker carcinogens, as non-carcinogens, 
rather than in falsely designating substances 
as carcinogens. 

"The few "false positives” that 
theoretically may occur will be far 
outweighed by the many human carcinogens 
that will be correctly identified.” (McCann, S. 
2-3) 

Dr. McCann then provided four 
specific points of evidence as support 
for her statement that short-term tests 
can be used as outlined in the proposed 
regulation: 

"1. When short-term tests are evaluated for 
their ability to detect known human 
carcinogens the same way animal 
carcinogenicity tests are evaluated, they fare 
equally well with the animal tests with the 
one exception of diethylstilbestrol (DES).“ 

* * * * * 

"2. Retrospective validation studies 
comparing results in short-term tests with 
those from animal carcinogencity tests 
indicate a very high correlation between the 
two general methods of detection and suggest 


that both methods will more often fail to 
detect carcinogens than they will falsely 
detect them.” 

“3. There are an increasing number of 
examples where short-term tests have 
accurately predicted the carcinogenic 
potential of chemicals.” 
***** 

"4. Short-term tests provide information 
about the potential carcinogenicity of a 
chemical in humans that cannot be supplied 
by rodent cancer tests.” (McCann. S. 5-9. 
emphasis omitted) 

Dr. McCann concluded by offering an 
additional suggestion to OSHA: 

“In addition to triggering long term cancer 
tests, ideally I believe that short-term test 
data from appropriate test batteries should 
also trigger animal studies to determine if the 
chemical can reach the germinal tissue or can 
cross the placental barrier. I hope the time is 
not too distant when evidence for this, along 
with positive data from short-term test 
batteries is sufficient for a Category I type of 
classficiation for mutagens." (McCann, S. 14) 

In addition to these comments, a 
number of witnesses expressed the 
opinion that short term tests were useful 
only as a screening tool. These 
witnesses included: Dr. Paul Kotin 
(Johns-Manville), S. 22; Dr. Rulon 
Rawson (Univ. of Texas), Tr. 4420: 
Bristol-Myers, S. 2; Dr. Harry Skalsky 
(Reynolds Aluminum), Tr. 7601-7602; Dr. 
George Claus (AIHC, Tr. 3512); Dr. 
Edward Sowinski (Uniroyal Chemicals), 
(Tr. 8244-8245). Because these 
statements, however, lacked the specific 
documentation or scientific review of 
th€ available data as did the other 
witnesses cited above, OSHA places 
greater weight upon the opinions of 
these experts. 

2. What Short-Term Tests Are Currently 
Available and How Much Weight 
Should Be Placed on Each? 

Short term tests were defined in the 
proposed regulation as follows: 

“Short-term tests includes, but is not 
limited to positive results in more than one of 
the following assays for: (1) the induction of 
DNA damage and repain (2) mutagenesis in 
bacteria, yeast, or Drosophila melanogaster, 

(3) mutagenesis in mammalian somatic cells; 

(4) mutagenesis in mammalian germinal cells; 
or (5) positive results in tests for neoplastic 
transformation of mammalian cells in 
culture." (42 FR 54184) 

There are many short-term tests 
which can be used to measure the 
factors listed in the above definition. 
However, these tests do not all measure 
the same mutagenic endpoint. In 
general, chemicals tested in in vitro 
systems may induce changes which 
affect different levels of biological 
organization. Changes may occur at the 
molecular, cellular or multicellular level. 
A single substance may induce 
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chromosomal mutations, breakage or 
rearrangement of parts of chromosomes, 
point mutations, changes in single genes, 
or more subtle changes in DNA. No 
single short term test will measure all of 
these events. As a result, a substance 
may produce different results in 
different tests depending on how its 
mechanism of action affects DNA or 
cellular organization. 

During the course of the hearing, a 
large number of short-term tests were 
described, defined, listed and discussed. 
The most extensive descriptive list was 
found in the report of the DHEW 
Subcommittee on Environmental 
Mutagenesis in which 35 tests are 
described. A more workable list of short 
term tests was found in the OTA report 
on saccharin. In this study, twelve short 
term tests were described, nine in full 
detail: 

"1. Sister Chromatid Exchange (SCE ). — 

The sister chromatid exchange (SCE) test 
1 134,161) is similar to other cytogenetic 
procedures in that it measures changes in 
chromosomal structure. However, it employs 
a special staining technique to detect subtle 
hanges that do not affect gross chromosomal 
structure. Classical cytogenetic techniques 
depend upon such gross changes in structure 
for detection. In many cases, SCEs have been 
shown to occur more frequently than gross 
hromosome aberrations after treatment of 
colls with chemical mutagens. For this 
reason, the SCE test may be a more sensitive 
method than standard cytogenetic procedures 
for detection of chemicals which have weak 
cytogenetic activity. The role of SCEs in the 
generation of mutagenic events in cells has 
not been proven. But considerable 
sperimental evidence, consistent with the 
theoretical understanding of how mutations 
are likely to occur, indicates that events 
which cause SCEs also can cause mutations. 

A number of carcinogens and a few 
noncarcinogens have been tested using the 
SCE procedure (1,134,161), and the correlation 
looks promising. However, the method needs 
to be thoroughly validated to demonstrate its 
value as a predictor of carcinogenicity and 
mutagenicity.'* 

***** 

“2. Mutagenesis Tests in Mammalian Cells 
in Culture. — Several mutagenesis tests using 
mammalian cells in culture are in various 
stages of development and validation. The 
two used to test saccharin are the mouse 
Ivmphona (31) and Chinese hamster ovary 
(CHOJ/HGPRT (130) tests. These methods 
are similar in that both measure mutations at 
> specific locus in either mouse lymphoma or 
CHO cells. Both select mutants that are 
resistant to either purine (HGPRT test) or 
pyrimidine (mouse lymphoma test) analogues 
which, if incorporated into DNA. are lethal to 
the cell. A mutation at the HGPRT genetic 
locus in CHO cells makes it impossible for a 
purine analogue to be incorporated into DNA, 
and a mutation at the TK genetic locus in 
mouse lymphoma cells prevents 
incorporation of certain pyrimidine 
analogues. Currently, the genetics of the CHO 


cell line is better defined, but the mouse 
lymphoma system has been more extensively 
used for mutagenesis testing. A validation 
study on the CHO/HGPRT system is in 
progress, and some results have been 
published (131). Although the mouse 
lymphoma test is being used by a number of 
laboratories and many chemicals have been 
tested, most of the results have not yet been 
published.” 

***** 

”3. In Vitro Cytogenetic Tests for 
Chromosome Aberration in Mammalian Cells 
in Culture. —Cytogenetic tests measure 
changes in the morphological structure of 
chromosomes. A number of different types of 
structural changes can be produced. Many of 
these changes are lethal to cells, but some 
can lead to stable mutagenic changes. Many 
cytogenetic methods are available, using a 
variety of cell types from both mammals and 
humans and using both in vitro and in vivo 
procedures. For example, some of the most 
frequently used in vivo methods measure 
changes in chromosome structure in bone 
marrow cells, peripheral lymphocytes, or 
spermatocytes in animals. In vitro human 
peripheral lymphocytes are often used, as 
well as a wide variety of cell lines from both 
humans and animals.” 
***** 

"4. The Salmonella/Ames Test. —This test 
is currently the most widely used of the short¬ 
term tests. A large number of known 
carcinogens have been tested and shown to 
be mutagens in this system (96,97,139, 

155.163). The method is very efficient for 
detection of organic chemical carcinogens 
(about 90 percent of those tested can be 
detected), but it does not detect all classes of 
carcinogens with equal efficiency. For 
example, metals, some chlorinated 
hydrocarbons, and the hydrazines are poorly 
detected. 

“The procedure uses several specially 
constructed strains of the bacterium 
Salmonella typhimurium. These strains 
contain different mutations that inactivate 
the genes necessary for the synthesis of the 
amino acid histidine, and as a result that 
bacteria cannot grow unless this amino acid 
is added to the growth medium. The test is 
carried out by exposing the bacteria to the 
chemical to be tested and measuring the 
number of bacterial colonies that are able to 
grow in the absence of histidine. Each such 
bacterial colony is the product of a 
mutational event. A correlation between 
increasing dosage of a chemical and 
increasing numbers of colonies shows the 
chemical to be mutagenic. The method also 
incorporates rodent (or human) liver extracts 
into the assay mixture to provide 'activating 
enzymes.’ which are necessary to metabolize 
some carcinogens to their active forms.” 
***** 

"5. Mitotic Recombination in Yeast. —A 
number of different types of genetic events 
can be assayed in yeast. The most widely 
used assays for testing carcinogens and 
mutagens are those that measure mitotic 
recombinations (194). This process involves 
breaking and rejoining parts of homologous 
chromosomes and can lead to changes in the 
genetic characteristics of the organisms. 


Mitotic recombination can result in 
chromosomal mutations that affect large 
numbers of genes, as compared to point 
mutations, which affect single genes. The 
basic molecular processes involved in these 
two mutagenic events are most likely related 
because chemicals that induce mitotic 
recombination, almost without exception, 
also cause point mutations. The yeast that 
has been most commonly used to detect 
mitotic recombination events is 
Saccharomyces cerevisiae D3. Over 100 
carcinogens and noncarcinogens have been 
tested in this strain as part of an NCI- 
sponsored contract (154) to evaluate short¬ 
term tests. The method does detect a number 
of carcinogens and is useful, but it is not as 
sensitive as many of the other short-term 
tests.” 

* * * * * 

”6. Tests for DNA Repair Activity 
(Unscheduled DNA Synthesis and the Pol 
Test). —These tests measure the ability of 
chemicals to interact with DNA in a way that 
causes DNA repair to occur. The unscheduled 
DNA synthesis test (149) measures DNA 
repair directly in cultured human fibroblasts 
(cells derived from human skin) after 
treatment with chemicals. This method is 
quite sensitive and has been shown to detect 
a wide range of chemical carcinogens and 
mutagens. The Pol test is used to detect 
chemicals that cause particular types of 
damage in DNA. This type of damage can be 
repaired by an enzyme present in the 
bacteria. The Pol test determines the toxicity 
of the test chemical in mutants that lack the 
DNA repair enzyme. A positive result is 
inferred if the chemical under test is more 
toxic to the bacteria lacking the repair 
enzyme than it is to the parent strain that 
contains the enzyme. The Pol test, though 
useful, is not applicable to detection of a 
wide range of carcinogens and mutagens. The 
method has recently been improved (145), 
and the modified as well as the standard 
procedures were used in testing saccharin." 
***** 

”7. Drosophila Sex-Linked Recessive 
Lethal Test. —The fruit fly. Drosophila, can 
be used to detect a variety of mutagenic and 
chromosomal breakage events (2). The test 
used here employs the whole animal and is 
an in vivo test in contrast to most of the 
other, in vitro , short-term tests. Drosophila 
has enzymes that are capable of carrying out 
many of the same reactions that activate 
chemical carcinogens in mammalian systems. 
The most sensitive assay using Drosophila, 
which detects the broadest range of mutagens 
at the lowest concentrations, is generally 
considered to be the sex-linked recessive 
lethal test (2,176), which detects lethal 
mutagenic changes in the X chromosome. 
Usually, in this method, male flies are treated 
with the chemical to be tested (in this case 
saccharin was added to the nutrient medium), 
and they are then mated to female flies that 
have not been treated. Female progeny 
receive one X chromosome from the female 
parent and one X chromosome from the male 
parent; male progeny receive one X from the 
female parent and one Y from the male 
parent. Thus, all males carry one X and one Y 
chromosome, and all females carry two X 
chromosomes. Even if the one X chromosome 
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carried by the parental male flies has 
suffered lethal damage from the chemical 
treatment (due probably to chromosome 
breakage caused by the chemical), this 
damage will not affect the viability of the first 
generation progeny. A “lethal X" will, in the 
progeny females, have another healthy X to 
carry out the needed functions of the X 
chromosome. A "lethal X" will not be present 
in any of the male progeny because the one X 
chromosome in each male progeny is always 
donated by the female parent, which was not 
treated with the chemical. The next step in 
the assay is to mate the first generation 
daughters to normal untreated males. Now, if 
one of the X chromosomes carried by the 
females is the “lethal X”, this chromosome 
will be passed on to some of the male 
offspring of this second mating. Because 
males have only one X chromosome, the 
males receiving the “lethal X“ chromosome 
will die. and in fact such offspring are never 
hatched. Since so much is known about the 
distribution of chromosomes among progeny, 
the experiment can be designed so that a 
normal mating will result in two phenotypic 
classes of male offspring. If the class of male 
offspring that would have received the “lethal 
X" is missing, then this fact is evidence that 
the initial chemical treatment, two 
generations previous, caused lethal 
chromosome damage in the X chromosome of 
the treated males.” 

***** 

“8. In Vitro Transformation. —It is by no 
means clear that the molecular changes that 
lead to the altered growth potential 
associated with transformation of cells in 
vitro are the same as the changes that occur 
during carcinogenesis in vivo. However, 
several lines of evidence strongly suggest that 
there is a relationship between the processes 
and that mutagenesis may be the crucial 
molecular event. In vitro transformation tests 
measure the ability of a chemical to change a 
cell from a form that cannot cause a tumor in 
an animal to a form that will result in a tumor 
if the treated cells are re-injected into the 
animal. 

"Several in vitro transformation systems 
are under development. The hamster embryo 
(135) and C3H mouse 10T 1/2(143) systems 
used to test saccharin have both been used to 
detect a number of carcinogens and 
mutagens. The National Cancer Institute has 
recently completed a validation study on the 
hamster embryo system (135) in which 54 
carcinogens and 21 non-carcinogens were 
tested. The method was quite efficient and 
was able to detect transforming activity for 
all but eight of the carcinogens. It did not 
detect activity for any of the noncarcinogens. 
The cells used in in vitro transformation 
assays can activate some carcinogens to their 
active forms. But in order to detect a broad 
range of carcinogens, these tests have to be 
coupled to a metabolic activation system. 
Work is in progress on this alteration in a 
number of laboratories." 
***** 

"9. Induction of Plasminogen Activator .— 
Plasminogen is an enzyme which, when 
activated, degrades fibrin, a substance 
involved in the blood clotting process. Many 
mammalian cell lines, after transformation 
with viruses or chemical carcinogens, 


produce a substance that will activate 
plasminogen. Recently it has been shown that 
a number of tumor promotors are very potent 
inducers of plasminogen activator (187). As 
discussed earlier in this report, some 
evidence suggests that saccharin has tumor- 
promoting activity. For this reason, the 
plasminogen activator assay was included in 
the saccharin test battery. The plasminogen 
activator system has thus far been used only 
for detecting the plant diterpene tumor 
promoters, and whether it is capable of 
detecting other types of promoters is not 
known." (OTA. 1977. pp. 95-106; Exhibit C to 
Weinstein Statement) (Tables and figures 
omitted) 

Another witness who discussed these 
tests in some detail was Dr. David 
Brusick (AIHC) (S. 17). 

Another list of short term tests was 
given in a paper by Purchase et al. 

(1976), introduced by Dr. Matthew 
Meselson (Harvard Univ.) and by other 
witnesses. In this paper six tests were 
described. The Ames test and cell 
transformation test have been 
described: the others were: 

"Rabin's test. The loss of ribosomes from 
isolated rat liver rough endoplasmic 
reticulum (RER) following incubation with 
potent carcinogens in vitro, as first described 
by Williams and Rabin, has been 
quantitatively monitored by radio-tracer 
techniques. An increase (10% or greater) in 
degranulation of the RER by the test 
compound, as compared with negative 
controls was taken to indicate a positive 
result. 

“Implant test. A novel technique has been 
developed based on the histological 
assessment of the fibrous capsule and 
surrounding tissues which develop three 
months after surgical implantation in mice of 
Millipore filter disks overlain with a 
gelatinous suspension of the test compound. 

The histological appearance of the capsule 
surrounding each implant was scored on a 
scale between 1 (low) and 5 (high) based on 
the appearance of lesions thought to be 
indicative of neoplasia. The mean scores 
from control implants containing only DMSO 
and gelatin were then compared with those 
from the test implants. Compounds causing a 
statistically significant increase in the mean 
score were taken as positive in the test. 

"Sebaceous gland test. Bock and Mund 
have demonstrated that the sebaceous glands 
of mouse skin are sensitive to the topical 
application of carcinogens. Test chemicals 
were applied directly to mouse skin and 
those causing a statistically significant 
decrease in the ratio of sebaceous glands to 
hair follicles were taken to be positive. 

'*Tetrazolium reduction test. The test was 
based on that described by Iversen and 
Evensen. Samples of mouse skin which had 
been exposed to the test compound in vivo 
were incubated in aqueous solutions of 
tetrazolium red. Statistically significant 
increases in the in situ biological reduction of 
the colourless tetrazolium compound toHhe 
coloured formazan were measured 
spectrophotometrically and taken to indicate 
a positive response for the test compound.” 


(Purchase et al. 1976, p. 625; Hearing Exhibit 
32) 

Several other short term tests were 
included in a list presented by the 
NCAB Subcommittee on Environmental 
Carcinogenesis. 

"The intelligent application and 
interpretation of the in vitro tests must also 
take into account species variations in 
factors related to the pharmacologic 
distribution and metabolism of the parent 
compound as well as possible species 
differences in macromolecular repair and 
host defense mechanisms. A number of 
approaches addressed to the metabolic 
aspects are now available, including ‘host- 
mediated* mutagenesis assays; the assay of 
urine and other biologic fluids taken from 
animals or humans receiving the test 
compound; the addition of microsomal 
enzymes and co-factors to the assay system: 
and the inclusion of specific cells in the 
assay.” (NCAB. 1977, pp. 462^163.) 

Another list was given in Dr. 
Fishbein’s report Potential Industrial 
Carcinogens and Mutagens: 

"Mutagenicity screening is now apparently 
both feasible and necessary for chemicals 
now in. and those which will enter the 
environment. The mutagenic activity of 
certain reactive chemicals can be detected in 
prokaryotic and eukaryotic cells. Short-term 
microbial tests (in Salmonella typhimurium. 
Escherichia coli and Bacillus subtilis in 
combination with in vitro metabolic 
activation) for mutation-induction include 
assays for both forward and reverse mutation 
at specific loci, as well as tests for inhibition 
of DNA repair. 

"The mutagenic activity of some chemicals 
have also been detected in Saccharomyces. 
Neurospora and Drosophila. 

"Chemically-induced stable phenotypic 
changes have been induced in mammalian 
cell culture systems that include Chinese 
hamster cells, L5178Y mouse lymphoma cells 
human skin fibroblasts and a human 
lymphoblastoid cell line. 

"Unscheduled DNA synthesis (a measure 
of excision repair) in human fibroblasts has 
been used as a prescreen for chemical 
carcinogens and mutagens, both with and 
without metabolic alteration." (EPA, 1977. p. 
4, references omitted, Exhibit to Fishbein 
statement) 

A number of short-term or in vitro 
tests are currently under development 
and appear promising. These include 
assays for: the induction of DNA 
damage and repair; mutagenesis in 
bacteria, yeast. Drosophila 
melonogaster, or in mammalian somatic 
cell cultures; and neoplastic 
transformation of mammalian cells in 
culture. Other assays that have been 
employed include the dominant lethal 
test and studies of chromosomal 
damage. The latter two tests suffer from 
the fact that they are frequently non¬ 
specific and/or difficult to quantify. Of 
the various short-term tests, the Ames 
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Salmonella mutagenesis system has 
been studied the most extensively. Tests 
based on other in vitro approaches are 
also being developed. 

3. “Validation” of Short-Term Tests 

Although a significant number of short 
term tests is thus available, two of these 
tests, the Ames test and in vitro cell 
transformation, have come to be 
regarded by the scientific community as 
more “validated” than the others. 

A number of witnesses described 
what they considered to be “validated” 
hort term tests. There was, however, 
considerable disagreement among these 
witnesses not only on what tests were 
validated” but also on the validation 
status of several of the tests. From the 
arguments raised, it was apparent that 
what constituted a valid test to one 
scientist did not necessarily constitute a 
valid test to another. To some witnesses 
validation” meant reproducibility, 
while to others the term meant 
standardization. To others, the term 
meant the establishment of a correlation 
between results in the test and positive 
results for carcinogenicity. Even the use 
of these terms was ambiguous. 
Reproducibility, for example, was used 
by some witnesses to describe results 
from other short term tests, while others 
used the term to indicate concordance 
with results in long term animal 
bioassays. Still others referred to 
reproducibility within the same test or 
laboratory. Standardization was used to 
refer to criteria for test protocols in most 
instances. Often, the same witnesses 
used the term in several of the contexts 
described above. It is clear therefore 
that much of the divergence of opinion 
about the state of validation of the 
various tests reflected different uses of 
the term rather than different 
interpretations of the scientific data. 

The only clear description of how to 
define a valid study was presented by 
Dr. Umberto Saffiotti (NCI). Dr. Saffiotti 
introduced into the record a report of an 
NCI workshop on in Vitro 
Carcinogenesis, which he edited. In his 
introduction to the workshop report, Dr. 
Saffiotti discussed factors which would 
have to be considered in attempting to 
validate any short-term tests: 

The research methods needed to provide 
reliable validation are dependent on several 
factors: e.g., level of critical quality control of 
the methods under consideration: extent of 
their reproducibility; adequacy and accuracy 
of the in vivo carcinogenesis data against 
which the in vitro methods are supposed to 
he validated; number and type of chemicals 
and chemical groups used in the process of 
validation. 


"1 believe that the process of testing the 
short-term systems for their predictive value 
in identifying carcinogens should include the 
following approaches: 

(a) Selection of several short-term test 
systems, including tests for mutagenesis and 
for neoplastic transformation of cells in 
culture. 

(b) Definition and standardization of 
laboratory procedures and measurement of 
their reproducibility, using a small number of 
test chemicals for each test method. 

(c) Selection of a large list of chemicals as 
reference compounds, including direct 
carcinogens, procarcinogens and 
noncarcinogens. About 100 compounds have 
been used by the NCI Carcinogenesis 
Program in the evaluation of mutagenesis test 
systems (35, 44, 45); the Ames test has been 
evaluated using an additional 200 chemicals 
in various laboratories (35). In the hamster 
embryo cell transformation system, a list of 
about 75 chemicals has been tested so far 
(42). The list of reference chemicals needs to 
be evaluated for their reliability in terms of in 
vivo carcinogenesis data. It is important to 
include a sufficiently large number of 
noncarcinogenic reference chemicals. These 
lists should be periodically extended and 
revised to include a representative range of 
chemical classes. I believe that in a second 
phase, each biological test system should be 
screened using nearly all the available 
chemicals for which extensive reliable data 
exist on carcinogenesis bioassays in animals 
(perhaps 500 to 600 compounds). 

(d) Definition of biological metabolic 
activation systems and of the metabolic 
requirements for each of the chemicals of the 
reference list. 

(e) Systematic screening of the selected 
chemicals in the selected bioassay systems, 
including tests for reproducibility and by a 
double blind procedure. 

(f) Comparison of the response of different 
test systems, with particular consideration 
for the susceptibility of different cell systems 
with regards to host and tissue of origin. 

(g) Concurrently, much new imaginative 
research is needed in the following areas: 
development and definition of new cell 
transformation systems, with emphasis on 
epithelial cells and on human cells; metabolic 
activation mechanisms: relation of mutagenic 
to carcinogenic events in the same target 
cells; biochemical mechanisms involved in 
transformation; markers of the transformed 
state; and definition of culture conditions. 

"The NCI Carcinogenesis Program has 
undertaken an extensive effort towards the 
development and validation of short-term 
methods for carcinogenesis screening, and 
towards their definition and interpretation 
along these lines." (Saffiotti and Authrup. 
Eds., 1978, pp. 3. 9-10; Exhibit to Saffiotti 
Statement) 

The IARC preamble discussed several 
difficulties which must be considered in 
any validation process: 

"The results of validation studies could be 
strongly influenced by such selection of 
chemicals and by the proportion of 
carcinogens in the series of chemicals tested; 
this should be kept in mind when evaluating 
the predictivity of a particular test. The 


usefulness of any test is reflected by its 
ability to classify carcinogens and 
noncarcinogens, using the animal data as a 
standard; however, animal tests may not 
always provide a perfect standard. The 
attainable level of correlation between short¬ 
term tests and animal bioassays is still under 
investigation. 

"Since many chemicals require metabolism 
to an active form, test systems that do not 
take this into account may fail to detect 
certain potential carcinogens. The metabolic 
activation systems used in short-term tests 
(for example, the cell-free systems used in 
bacterial tests) are meant to simulate the 
intact human." (IARC, 1978, Vol. 17, p. 26) 

With these considerations in mind, 
IARC listed four tests as “validated”: 
the Ames test, the X-linked recessive 
lethal test in Drosophila melanogaster, 
unscheduled DNA synthesis, and in 
vitro transformation [id.) Several other 
witnesses listed the Ames test as 
validated (e.g., Meselson, Tr. 1476: 
McCann, Tr. 1551-1552). Dr. Leon 
Golberg (CUT) considered the dominant 
lethal test to be “validated” (Tr. 6530). 

Dr. Umberto Saffiotti (NCI) discussed 
several short-term tests using 
mammalian cells in culture in which he 
felt confident: 

"I shall limit the present discussion to the 
use of tests for the neoplastic transformation 
of mammalian cells in culture by chemical 
substances. Methods for such tests have been 
developed in several laboratories since the 
first report by Berwald and Sachs (1965). 

Some of these methods are currently 
extensively used in several laboratories with 
good reproducibility and have been found to 
respond to a large variety of chemical 
carcinogens. Two types of test systems have 
been so far most widely studied. They are: a) 
the golden hamster embryo cell system, 
which uses primary and/or secondary 
cultures of normal embryo cells; and b) the 
mouse embryo fibroblast cell line system, 
which uses established homogeneous cell 
lines, particularly the C»H 10T clone 8 cell 
line. 

"Other systems, which utilize other cell 
types, including epithelial cell systems, are 
currently being developed and defined. 

"A number of criteria have been developed 
for the recognition of induced neoplastic 
transformation, including colony morphology, 
growth in special culture media, and the 
production of neoplastic growth following 
inoculation into immunocompatible or 
immunosuppressed animals. Comprehensive 
documentation on these methods is included 
in two recent review books (Montesano, 
Bartsch and Tomatis, Eds., 1976; Saffiotti and 
Authrup, Eds., 1978). These methods require 
competent professional skills and judgment 
for their performance and evaluation.” 
(Saffiotti, S. 35-37) 

During the hearing, a number of 
confounding factors were introduced to 
question the “validity” of short term 
tests, especially the Ames test. Dr. 
Meselson (Harvard Univ.) discussed one 
of these points, use of substances such 
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as phenobarbital or PCB’s to activate 
the enzymes in the liver extracts used in 
the Ames test. Dr. Meselson argued that 
these substances may still be present 
after activation and may influence the 
results. However he did not feel this 
would invalidate the tests: 

“No, it just contributes to the background 
that you find, and there is always going to be 
a background due partly to the natural 
reversion of these histidine mutations. And it 
is true that when you put on the liver paste 
you raise the background slightly. Something 
in it is raising the background. What exactly 
that is there are lots of—after all, those livers 
are coming from mice who are real animals 
or rats who are real animals and real animals 
die of cancer. Human population. 25 percent 
of us will get cancer, 25 percent as measured 
from birth; 17 or so percent of Americans die 
of cancer. It is not any different with other 
mammals. They all are susceptible to cancer. 
So it is not surprising that there is something 
in them. In fact, the reason I got interested in 
this potency correlation was the rather naive 
biochemical question, could you grind up 
animals so to speak, and get an extract and 
then fractionate this in the usual ways that 
biochemists fractionate complex mixtures on 
chromatographic columns, and then devise 
some assay to see which are the active 
fractions and then fractionate those further, 
until finally, you isolate a single pure 
compound and identify it chemically to find 
out what are the carcinogens really in our 
bodies that are actually causing the prevalent 
rate of cancer. A kind of brute force, head-on 
and naive attack on the cancer problem. 

“Now, to answer the question of whether 
you could take that approach, I need to know 
is there an assay which is sensitive enough. 
So I had to begin thinking about how do you 
measure sensitivity. Not sensitivity to 
mutation but sensitivity in terms of cancer. 
And that led me to ask is there a correlation 
in fact between the sensitivity in the Ames 
test to mutation on the one hand, and the 
potency of a compound as a carcinogen. So, 
yes. I think there are undoubtedly some 
carcinogenic molecules in that liver extract. 
There are certainly some mutagenic ones. 
They come from animals who are dying of 
cancer all animals are dying of cancer at 
some probability. Or getting cancer.” 
(Meselson. Tr. 1528-1529) 
***** 

“Well, the results would be valid in any 
case because you always do some tests 
where you do not have the compound, and 
you get a background number of colonies. 
And the test is significantly positive only if 
the chemical you add gives something which 
is for sure significantly above that steady 
background. Now. all that the liver paste 
does in the respect you are talking about here 
is to contribute a little to the background. It 
also greatly enhances the signal if it is a 
compound that needs activation, but it does 
contribute a little to the background. So in 
that sense, the sense you are talking about, it 
slightly limits the sensitivity of the Ames test; 
slightly limits it by contributing a little bit 
more to the background, thus increasing the 
likelihood that you might not pick up 


something which is actually positive.” 
(Meselson Tr. 1530) 

Dr. McCann discussed another 
problem, the fact that DNA repair 
mechanisms in the bacteria tester 
strains are not the same as those in 
humans or even in the parent bacteria 
from which the tester bacteria are 
derived: 

"There have been two alterations inserted 
into the bacteria, each dealing with different 
kinds of repair activities in the cell. And in 
general, one could divide the repair activities 
into two groups: One sometimes called the 
accurate repair system or the UV repair 
system, and these are enzymes that recognize 
lesions in DNA and clip them out and sew the 
DNA back up, in effect. 

"And one of the primary things that 
characterizes them is that they do not make 
mistakes. They do a Very accurate job of it, 
and that is why this system is often called the 
accurate repair system. 

"Well, one of the modifications put into the 
bacteria was to introduce a mutation into one 
of the genes that govern one of the enzymes 
in that system so that that capability in these 
bacteria is much reduced from what it is in 
the wild type. 

“Now, I think the crucial question there, 
and it is a very legitimate one, is: do you 
create mutagens by doing that? Well, in fact, 
all of the evidence indicates that we do not. 
because what happens is that that increases 
the sensitivity of the test in that a weakly 
mutagenic substance becomes a more potent 
mutagen. It is easier to detect, and for a 
screening test, that is very important. 

“There is not a single example of a 
chemical that is a mutagen in the repair- 
defective strain that is not a mutagen also in 
the wild type. It becomes a much stronger 
mutagen, and it makes the test much more 
effective for picking up activities. It does not 
create anything. 

“The second repair system is similar to the 
first, I think much less understood, but it 
might be characterized by the fact that it 
performs a similar function in that it 
recognizes lesions and repairs DNA. but it 
does not do it as accurately. It makes 
mistakes, and that is sometimes referred to as 
the error-prone repair system. 

“Now, in two of the bacterial strains we 
use, and we use generally a total of about 
four—in two of these strains, there has been 
what was mentioned this morning, a plasmid, 
which is basically just an extra piece of DNA 
inserted into the bacteria that has the 
apparent effect of enhancing the error- 
proneness of that repair system. 

"So that when lesions are introduced into 
the DNA. in the process of their repair, that 
process has a much better chance of making 
a mistake, and a mistake is translated into a 
mutation. So again, the effect is not a 
qualitative change in that we do not create 
mutagens, but it greatly increases the 
sensitivity of the test so that chemicals that 
in the strains without the plasmid are very, 
very weak mutagens become very, very 
strong." (McCann, 1558-1560) 


Dr. McCann continued to discuss 
another factor, the removal of the outer 
cell surface of the bacteria: 

"The lipopolysaccharides coat the surface 
of bacteria normally, and they are sort of 
sticky substances that function to protect the 
bacteria. The reasons for that is also to 
increase the sensitivity, and large molecules 
that ordinarily apparently tend to get stuck in 
that outer sticky coating can then come in." 
(McCann, Tr. 1560) 

Dr. McCann expressed the opinion 
that these differences did not in any 
way detract from the results of these 
tests: 

“It is acting differently in the manner of 
degree, in a quantitative sense, but not in a 
qualitative sense, which I think is a very 
important distinction when one is trying to 
grapple with, first of all, the fact that here we 
are using bacteria and trying to get 
information about people. I mean, I think tha< 
is a difficult thing to grapple with in the first 
place, and then realizing that we have put 
modifications into the bacteria makes it even 
more difficult to grapple with. 

“But I do not find any theoretical objection 
to this whatsoever, and on top of it. one has 
to superimpose the enormous amount of 
evidence that it works, which also is an 
important element." (McCann, Tr. 1560-1561) 

4. How Well Do Short-Term Tests 
Predict Carcinogenesis? 

The use of short-term tests for 
mutagenicity to predict carcinogenic 
potential is predicated upon the 
existence of a correlation between 
carcinogenic and mutagenic activity of 
chemicals. Several witnesses presented 
evidence for such a correlation. In 
particular, Dr. David Brusick (AIHC) 
presented detailed documented 
evidence to support the assumed 
relationship: 

“A Mechanistic Link Between Mutation 
and the Induction of Neoplasia 

“17. If STT are capable of identifying 
chemicals with carcinogenic potential for 
mammals, there must be a relationship 
between specific types of genetic alterations 
and the production of malignant cells. 
Logically, this relationship would appear 
evident in the nature of neoplastic diseases. 

"18. The following points all contribute to 
the logic trail leading to the proposed link 
between mutation and cancer (31). 

(a) Tumors appear to result from the 
process of cell transformation following cell 
proliferation. Every cell which undergoes 
transformation to a malignant state will not 
produce a tumor because of immune 
surveillance and other in vivo control 
phenomena. Tumors appear to be clonal in 
origin (2), which is evidence for a single cell 
origin. 

(b) Transformed malignant cells have 
phenotypic properties which are different 
from their nontransformed precursor cells (3). 
This is evidence that a genotypic change has 
produced the new phenotype. 

(c) Transformed cells transmit their 
phenotypic properties to all progeny cells. 
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This is evidence that the control of 
malignancy is associated with the hereditary 
components of the altered cell. The Central 
Dogma Hypothesis of Crick and Watson 
would ascribe the change to the DNA 
molecule. 

(d) Transformed cells will grow into a 
tumor if transplanted into a healthy 
syngeneic host animal (4). This is evidence 
that the tumorigenic properties are directly 
associated with the malignant cells. 

“19. Chemicals which have been shown to 
produce mutagenic changes in DNA and 
especially those demonstrated to produce 
such changes in mammalian cells would, 
therefore, be potential carcinogens. Other 
pieces of indirect evidence support the 
assumption that DNA lesions provide the 
basis for malignant transformation. For 
example, many chemicals produce cancer 
through the formation of carcinogenic 
intermediates following metabolic activation 
( 5 ). These carcinogens, called procarcinogens, 
are inactive until enzymatically converted to 
the biologically active form. Generally, the 
mixed function oxidase (MFO) enzyme 
system associated with the rough 
endoplasmic recticulum of cells is involved in 
the biotransformation of chemicals to their 
active form (6). It has been demonstrated that 
the mutagenic properties of procarcinogens 
are also associated with the carcinogenic 
intermediate (7,8). For several procarcinogens 
the active carcinogen has been established 
and it is the same molecule which is 
genetically active (9). A concordance 
between these two activities would be 
mandatory only if mutation is a prerequisite 
step leading to malignancy. 

“21. Essentially all chemicals known to 
directly initiate cancer in mammals are active 
mutagens or produce mutagenic metabolites. 
Numerous comparative studies support this 
relationship (10,11,12,13,14,15) and if the 
mechanism postulated in figure 1 
approximates the events which actually 
occur in malignant transformation, then to 
conclude that all chemical mutagens are 
potential carcinogens is not an overstatement 
of the data. However, it must be emphasized 
that a potential carcinogen cannot be equated 
with an established mammalian carcinogen.” 
(iirusick, S. 6-9) 

Dr. Ronald Hart (Ohio State Univ.) 
also presented detailed testimony on the 
correlation between carcinogenesis and 
mutagenesis: 

“Until recently, support for the somatic 
mutation theory of cancer had not been 
enthusiastic; since many potent carcinogens 
were found to be non-mutagenic in early test 
systems. 3 Indeed, it is still generally agreed 
today that not all carcinogens are mutagens. 
For many of those carcinogens which do 
appear to be mutagenic (conservatively at 
least 70%), metabolic activation has provided 
an explanation for the earlier observation 
that many potent carcinogens were not 
mutagenic. The Millers found that most all 
chemical carcinogens were either 
electrophiles perse or could be metabolically 
activated to electrophilic species. 4,5 When, 
subsequently, activating systems* were 
added to the mutagen test systems, virtually 
all chemical carcinogens were mutagenic. 6 


Investigators of recent years have shown a 
strong correlation between the 
carcinogenicity and mutagenicity of a variety 
of chemical and physical agents (presumably 
reflecting, in many cases, the ability of an 
agent to cause DNA damage thereby altering 
the normal base sequence of DNA). 6 Data 
from a number of mutagen test systems 
which employ either microsomal 
homogenates (the cellular subunit which 
contains enzymes capable of modifying 
certain chemical agents to a form in which 
they will cause cancer) or feeder cells (cells 
containing the aforementioned enzymes) 
indicate that there is for selected chemicals a 
90% correlation between carcinogenicity and 
mutagenicity.*- 9 This correlation is strong 
support for the somatic (nongerm cells*) 
mutation theory of cancer originally proposed 
by Boveri. 10 Acceptance of the somatic 
mutation theory proposed makes it 
reasonable to consider DNA as a critical 
cellular target for many chemical 
carcinogens. 

“14. DNA was initially assumed to be the 
target macromolecule for chemical and 
physical carcinogens for the same reasons it 
was presumed to be for the lethal and 
mutagenic effects of X-rays and ultraviolet 
(254 nm) light: (a) it is the largest 
macromolecule in the cell and thus has the 
greatest probability of interacting with any 
electrophilic agent; (b) unlike other 
macromolecules it appears in a unique copy 
and thus damage to it would be expected to 
have greater consequence for cellular 
behavior than damage to, for example, 1 out 
of 50 identical RNA molecules or 1 out of 500 
to 1000 identical proteins; (c) it serves as the 
template for synthesis of most other cellular 
macromolecules and thus damage to it would 
be expected to propagate throughout the cell; 
(d) unlike RNA, lipids, and proteins, there is 
no turnover of DNA and thus damage to DNA 
may be expected to be comparatively stable 
if not repaired; (e) since most cancers appear 
to be clonogenic, it is a reasonable 
assumption that the alteration responsible for 
the transformed state must be inheritable 
between cell generations, thus implicating a 
genetic change. 11 

“15. In addition to the intuitive evidence 
presented above, several recent studies have 
provided indirect and direct evidence that 
DNA damage plays a causative role in 
carcinogenesis. It now appears that virtually 
all major classes of chemical carcinogens 
bind to DNA 3,12,13 and, further, that either the 
extent of binding (to be outlined below) or 
the absence of subsequent removal of such 
DNA-chemical bonds (to be covered in 
Section 2) correlates well with the 
carcinogenic potential of these agents. The 
types and extent of DNA-chemical 
interactions vary as a function of the agent, 
cell type, species, and physiological 
environment. 11 Evidence that physical and 
many chemical carcinogens interact with 
cellular DNA, and produce distortions (via 
either dimerization. 14 substitution at various 
nucleophilic sites on the heterocyclic 
bases, 12,18 phosphotriesters 16,17 and/or inter- 
and intra-strand crosslinks 16 ) in that 
macromolecule resulting in carcinogenesis 
and/or mutagenesis is presented below. . . . 


“16. Hence, in summary, it is clear that 
most, but not all. chemical and physical 
carcinogens damage cellular DNA. Further, it 
is clear that for many chemical carcinogens, 
metabolic activation is required for them to 
effect their interaction with DNA and exhibit 
their mutagenic and carcinogenic potentials. 
The mutagenic and carcinogenic potential of 
many chemical carcinogens appears to be 
related to both the extent of their binding of 
DNA and the chemical nature of the bond 
they form with DNA. It is thus a reasonable 
assumption that differences in the metabolic 
activation potential of liver homogenates and 
cell feeder systems would be reflected in the 
extent of binding of the active chemical 
species to the DNA.” (Hart, S. 7-9,14) 

Dr. Hart made the following 
conclusions about the associations 
between carcinogenicity and 
mutagenicity: 

“35. The presently available evidence 
suggests that: 

(a) DNA is the primary target for most but 
not all physical and chemical carcinogens; 

(b) For many chemical carcinogens 
metabolic activation is required to produce 
the carcinogenic form of the agent; 

(c) DNA repair (of at least the excision 
form) appears to modulate the cytotoxic, 
mutagenic and carcinogenic potential of 
physically or chemically induced DNA 
damage; 

(d) Correctly repaired DNA damage is 
assumed to have no deleterious biological 
effect; 

(e) Unrepaired DNA damage, entering DNA 
replication, is believed to produce mutations 
by either misreplication or misrepain 

(f) For many, but not all carcinogens, 
mutagenesis appears to correlate well with 
carcinogenesis. (Hart. S. 27-28) 

Dr. Joyce McCann also presented 
detailed documented evidence on the 
correlation between mutagenesis, 
specifically as measured by the Ames 
assay, and carcinogenesis. As discussed 
earlier, she presented these data as 
scientific evidence to support OSHA’s 
proposed use of short-term tests: 

“7. When short-term tests are evaluated for 
their ability to detect known human 
carcinogens the same way animal 
carcinogenicity tests are evaluated, they fare 
equally well with the animal tests with the 
one exception of diethylstilbestrol (DES). 

“Short-term tests detect all known human 
carcinogens, with virtually the same 
exceptions as for animal tests. Neither short¬ 
term tests nor animal carcinogenicity tests 
have yet convincingly detected the suspected 
human carcinogens arsenic or benzene. All 
the organic chemical human carcinogens 
(except benzene and DES) are detected in the 
Salmonella (Ames) test (Table 1), asbestos 
causes chromosome aberrations (2), the metal 
carcinogens are detected in in vitro 
tranformation tests (3). Given that there are 
about 25 known or suspected human 
carcinogens, this correspondence between 
animal carcinogenicity tests and short-term 
tests is striking. 

“Although the short-term tests currently 
available efficiently detect carcinogens that 
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interact with DNA. they may not detect 
carcinogens that act through non-mutagenic 
mechanisms. Though there is much evidence 
to indicate that the great majority of 
carcinogens are mutagens, it is reasonable to 
suppose that there will be carcinogens which 
are not mutagens. DES, a human carcinogen, 
is an example which most likely acts through 
a hormonal, non-mutagenic mechanism. The 
carcinogenic activity of DES can be detected 
in mammalian carcinogenicity tests, but not 
in short-term tests currently available. This 
points out an important limitation of short¬ 
term tests even when batteries of tests are 
used, and emphasizes the continuing need for 
animal carcinogenicity tests. 

"2. Retrospective validation studies 
comparing results in short-term tests with 
those from animal carcinogenicity tests 
indicate a very high correlation between the 
two general methods of detection and suggest 
that both methods will more often fail to 
detect carcinogens than they will falsely 
detect then 

"The maj limitation of short-term tests is 
that they detect fewer chemicals as positive 
than the animal carcinogenicity tests. This 
problem can be minimized by using an 
appropriate battery of tests, but even if 
batteries of tests are used this limitation will 
most likely still be the major source of error 
from short-term tests. Comparisons of results 
in short-term tests and animal 
carcinogenicity tests have indicated that, 
provided both the positive short-term test 
data and the animal carcinogenicity data are 
adequate, there is no clear example of a true 
"false positive" of which I am aware. For 
results in the Salmonella test, Bruce Ames 
and I have discussed this in detail (4, 5. 6) 

(see Appendix). In general, however, the 
theoretical possibility of true false positives 
from short-term tests is very real. For 
example, activation pathways or repair 
mechanisms that are differentTrom those 
found in humans are certainly a possibility. 

At this time the non-mammalian short-term 
tests are the most sensitive and versatile of 
the currently available methods. 

Nevertheless, because of their distance from 
mammals, and the theoretical reasons for 
false positives, I believe that at least one 
short-term test using eukaryotic, or 
mammalian cells should be positive in the 
battery of short-term tests required to elevate 
a chemical from Category II to Category I 
status. 

"5. There are an increasing number of 
examples where short-term tests have 
accurately predicted the carcinogenic 
potential of chemicals. 

"The evidence is now quite strong that 
almost all human and animal carcinogens are 
mutagens. It is a somewhat different 
question, however whether chemicals that 
are turned up l^y short-term tests will be 
found to be carcinogens (i.e., are mutagens 
carcinogens?). Ultimately, in evaluating the 
usefulness of short-term tests as predictors of 
carcinogenicity, this is the more relevant of 
the two questions. Although such data takes 
much longer to generate because we must 


wait for the cancer tests, there is a growing 
list of carcinogens that were accurately 
predicted by short-term tests. In fact, there is 
not so far a single example of a wrong 
prediction. It is important that we keep a 
close watch on this growing list, so we may 
identify any false predictions that turn up. So 
far, short-term tests are proving to be 
excellent predictors of carcinogenicity, and I 
believe the evidence to date is ample to 
justify OSHA‘s proposed use of short-term 
tests. 

"Some examples are: (1) Ethylene 
dichloride, recently reported carcinogenic in 
NCI animal carcinogenicity tests, has been 
known to be a potent mutagen in Drosophila 
for many years (7). (2) Dibromochloropropane 
(DBCP). recently found to cause sterility in 
humans, was found to cause sterility in 
animals a number of years ago and evidence 
of carcinogenicity in animals and 
mutagenicity in short-term tests also 
preceded the human evidence (discussed in 
8). (3) Tris. the flame retardant, was first 
reported mutagenic in the Salmonella test (9), 
subsequently found positive in many other 
short-term tests before the observation that it 
caused cancer in animals. Other examples 
are dye components in oxidative hair dyes 
(10), ethylene dibromide, nitroquinoline-N- 
oxide. and the Japanese food additive AF-2 
(see (6) for references)." (McCann. S. 5-9) 

Dr. David Rail (Director, NIEHS) also 
commented on the correlation between 
mutagenicity and carcinogenicity: 

"I think the evidence from the Ames-type 
test and the other tests is very strong that 
there is a high degree of correlation between 
carcinogenicity of non-hormonal organic 
chemicals and the—particularly the Ames 
and the other mutagenesis or rapid in vitro 
tests." (Rail, Tr. 367-368) 

As did Dr. Arthur Upton (Director, NCI): 

"The short-term test may help us in 
determining that the substance in question is. 
in fact, genotoxic, is capable of attacking the 
genes of the cell. We know there is a very 
high correlation between genotoxicity or 
mutagenicity and carcinogenicity. The 
correlation is not perfect and so we cannot 
rely on genotoxicity as a measure of 
carcinogenicity." (Upton, Tr. 290) 

Other witnesses who agreed that a 
strong correlation exists between 
mutagenicity results from short-term 
tests and carcinogenicity results from 
long-term animal bioassays included Dr. 
Roy Albert (EPA), Tr. 2381; Dr. David 
Hoel (NIEHS), S. 8-9; Dr. Peter Goldman 
(Harvard Univ.), S. 15; Dr. Bernard 
Goldstein (New York University), S. 2-3. 
A number of studies have been 
conducted which set out to establish 
what correlation did exist for groups of 
chemicals between carcinogenic results 
and mutagenic results in short-term 
bioassays. The most comprehensive of 


these “validation” studies was carried 
out by Dr. Bruce Ames. Dr. Matthew 
Meselson described this investigation. 

"Dr. Bruce Ames of the University of 
California at Berkeley and his colleagues 
have reported the results of testing nearly 300 
chemicals for mutagenicity according to the 
methods worked out in their laboratory. The 
results were then compared with those of 
published long-term carcinogenicity tests on 
laboratory rodents. Most (84%) of the 
chemical carcinogens were found to be 
mutagenic (157/175), while most (88%) 
noncarcinogens were not found to be 
mutagenic (95/108) (McCann et al.. 1975)." 
(Meselson. S. 6) 

Dr. McCann, who collaborated with 
Dr. Ames in this study, commented that 
the purpose of the study was to find out 
if the results of the Ames test were 
“meaningful” to people in predicting the 
potential carcinogenicity of a substance. 
Dr. McCann continued: 

“And so for that reason, we had to undertake 
some kind of validation attempt to see if we. 
in fact, were getting information which was 
relevant to what we were interested in. 

"There are so few chemicals that are 
known to cause cancer in people. There may 
be about 25, but that is not a long enough list. 
We did look at those, and the test detects 
virtually all of the organic chemical 
carcinogens, and it is interesting that it only- 
misses the chemical carcinogens that appear 
to be also missed in the animal cancer tests, 
which I think is significant. 

"But what was needed was clearly a much 
bigger list, and also what was needed were a 
number of chemicals that looked like they 
were not going to be carcinogens in people. 
And so for that reason, we had to go to 
animal cancer data, because there are large 
numbers of chemicals that have been tested 
in animals, and there are large numbers that 
have been positive and large numbers that 
have been negative. 

"So we made a comparison of the results in 
our test with the results in animal cancer 
tests. Now, when one does that kind of 
exercise. I think one has to realize at the 
outset that since both test systems are 
imperfect, there are going to be some 
mistakes generated due to the imperfections 
from both. 

“Some of the mistakes will be due to 
animal cancer test problems. Some of the 
other mistakes will be due to the Salmonella 
method. 

"What in fact happened is that we did have 
some noncorrelations. We had some false 
negatives in Salmonella, chemicals that were 
carcinogens in the animals, and we had some 
so-called false positives, chemicals that were 
positive in Salmonella but negative in the 
animal cancer test. 

“So what we did in those cases is look at 
the data from both systems, and what we 
found is that the animal cancer test data for 
the chemicals that showed some mutagenic 
activity in our tests but were negative in the 
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mimal cancer tests was in general very 
United. The tests, most of them were clearly 
defective in that they would have very few 
mimals or cover a very short duration. 

"And in fact, false negatives in animal 
.ancer tests is the biggest problem of animal 
cancer tests. This is because you can only do 
them with a limited number of animals. 

'There are a number of examples of animal 
carcinogens that have been negative in one or 
two animal cancer tests and then positive in 
.mother. One of the most interesting 
xamples is something called furyl furamide, 
or AF-2, that was used as a food preservative 
in Japan for about eight years. And they 
tested it in animals before putting it in food, 
twice, in two animal cancer tests that were 
not horrible tests. They were fairly decent 
tests, and it was negative. 

‘After the eight years, Dr. Sugimura 
•.vorking in Japan, using a method very similar 
to ours, a bacterial test method, was starting 
to look at food, and he put a slice of fish 
sausage that happened to contain this 
preservative on a petri dish and found a large 
i umber of revertant colonies coming up 
c round the Fish sausage, which indicated the 
fish sausage was mutagenic. 

"He then started purifying the chemical 
trom the Fish sausage, thinking he was going 
to find a natural part of Fish sausage 
mutagenic, and it turns out it was the food 
additive. 

That chemical was then put back into 
cancer tests, and they designed the test so 
that it was more complete. They used more 
animals. They did generally a more complete 
test, and it turned out positive. And it has 
been banned now. In fact, they withdrew all 
the food that contained it. 

‘But there are a number of examples of 
that, and I think in general, animal cancer 
tests are proving themselves to be—they are 
very good, in one sense. They are weakest, 1 
think, in the area of detecting weaker 
carcinogens and in the area of false 
negatives. 

"So for the chemicals that registered 
positive in our tests that were negative in the 
animal cancer tests, my personal feeling is 
that 1 do not believe there is a good example 
of a true false positive among those. 

"Now, I do not mean by that to rule out the 
possibility of false positives because I think 
that is a very important point, that there may 
be some, but I think we need to be willing to 
make a few mistakes. 1 think the most 
important thing is that all the evidence we 
have now from Salmonella, from the other 
short-term tests, is that the mistakes we make 
are going to be proportionately very, very 
few." (McCann, Tr. 1583-1586) 

As previously mentioned, Dr. 

Meselson introduced a paper by 
Purchase et al. (1976) which evaluated 
six short-term tests for their ability to 
detect known carcinogens. These 
authors tested 58 carcinogens and 62 
non-carcinogens in each of six short¬ 
term tests, conducted under 


standardized conditions. The highest 
correlations between the test results and 
previously reported carcinogenicity 
were obtained in the Ames test (which 
gave “accurate predictions” for 91 
percent of the carcinogens and 93 
percent of the non-carcinogens) and in 
vitro cell transformation (91 percent and 
97 percent respectively). Rabin’s test, 
subcutaneous implants, sebaceous gland 
suppression and tetrazolium reduction 
gave less “predictive” results (ranging 
from 37 to 95 percent). 

Dr. David Brusick (AIHC) also 
introduced a table in which results of 
animal bioassays were correlated with 


results from short-term tests. Dr. Brusick 
summarized several “validation” studies 
as shown in Table 1 below. This table 
shows a range of “correct designations” 
from 85-95%. Dr. Brusick commented on 
this table: 

"The results of the studies summarized in 
Table 2 indicate that some chemicals 
classiFied as carcinogens do not exhibit 
genetic activity in STT. Since it is unlikely 
that all of these chemicals were incorrectly 
classified by rodent bioassay studies, the 
origin of cancer in mammals may not be a 
single type of mechanism. Certain chemicals 
appear to be mammalian carcinogens but are 
not clearly capable of producing genetic 
alterations in STT." (Brusick. S. 10) 


Table I .—A Summary of Some Validation Studies on Selected Short-Term Tests (From Brusick, Table 2, 

References Omitted) 



Approximate 


Estimate of 


number of 

Approximate 

the unreported 

Test 

chemicals 

percentage of 

compounds 


evaluated in 

correct 

evaluated in 


the reported 
studies 

designations 

similar tests* 


Ames ........ *420 90 4,000-6.000 

Transformation Teat __-..—....--- - --- 87 90 250-300 


Mouse Lymphoma Test. 



*32 

95 

500 

Sister Chromatid Exchange ..... 



*14 

80 

50 

Drosophila (SLRL) 



*100 

90 

1.000-2,500 

100-200 

Unscheduled DNA Synthesis. 



*16 

87 

In Vitro Cytogenetic Analysis. ... 



134 

*85-95 

1.000-2.500 


•This estimate is based on estimates of in-house testing by private firms Including contract laboratories. It gives an estima¬ 
tion of the experience factor associated with the tests and an indication of their use in chemical testing. These estimates repre¬ 
sent results on unique compounds. 

"This data represents tests on compounds common to both studies. 

* Number of reported chemicals insufficient for accurate determination of reliability. 

* Polycyclic hydrocarbons are generally negative in Drosophila 
•The value depends on criteria for (+) and (-) designations. 


Several witnesses questioned the 
reliability of the reported correlation 
between long term animal bioassays 
and results in the Ames assay. For 
example, the CUT workshop report 
asserted that the high correlation was 
misleading due to “judicious selection of 
the chemicals used” (exhibit to Golberg 
testimony, pp. iv-v). However, this 
comment would not be applicable to the 
study by Purchase et al. (1976), who 
used a wide range of chemicals. Dr. 
Samuel Epstein (Univ. of Illinois) 
referred to a study by Legator in which 
494 chemicals in 45 structural classes 
were tested, and in which a correlation 
between carcinogenicity and 
mutagenicity was found only in certain 
classes. However, Dr. Ames and his 
colleagues have responded to these 
criticisms by pointing out that at least 
some of the purported discrepancies are 
due to the insensitivity of animal 
bioassays with resulting “false 
negative” results for carcinogenicity: 

"Maugh also quotes Lijinsky as saying the 
Salmonella (Ames) test is not a useful 


qualitative predictor of carcinogenicity on the 
basis that it has only a 55 percent correlation 
for a group of polycyclic hydrocarbons that 
he tested for both mutagenicity and 
carcinogenicity (11). However, the Ames test 
has been extensively validated in three 
independent studies (12,13), all of which 
agree that approximately 90 percent of the 
carcinogens from a wide variety of classes 
were mutagens in the test. Furthermore. 
Lijinsky's study does show that the 
Salmonella mutagenicity assay is an 
excellent test for the detection of 
carcinogenic polycyclic hydrocarbons: 88 
percent of the carcinogenic hydrocarbons 
analyzed (14 out of 16) were mutagenic in 
Salmonella. This agrees with a large study on 
polycyclics,by Coombs et al. (14), in which 38 
out of 38 carcinogenic polycyclics were 
mutagenic in the test. 

"Lijinsky obtained the "55 percent 
correlation" estimate by combining his 
results on the 16 carcinogens with the 8 
"noncarcinogens," of which 8 out of 8 were 
mutagens. Unfortunately, Lijinsky accepts the 
results of limited or inadequate cancer tests 
as definitive evidence that a chemical is a 
"noncarcinogen." But the word 
"noncarcinogen" has meaning only in the 
context of an analysis of the power of the 
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test. We have discussed elsewhere (15) the 
problems with using Lijinsky's insensitive 
cancer tests for determining whether or not a 
chemical is a "noncarcinogen.” His analysis 
of carcinogenicity was based entirely on skin 
painting studies, which are considerably less 
sensitive than the standard NCI feeding 
studies and do not meet NCI criteria for an 
adequate test. It remains problematical 
whether his skin painting studies would have 
detected very many of the known human 
carcinogens at the doses used, although the 
Salmonella test detects almost all of these 
(13)." (Hooper et al.. 1979, pp. 602-603) 

Purchase et al. (1976) raised another 
procedural question: 

"The main appeal of short term tests is that 
they seem to offer a method of rapidly 
searching a group of compounds for potential 
carcinogens in order that priorities may be 
set for conventional long term studies. 
However, the drawback to using even 
relatively reliable tests for such purposes is 
that the proportion of positives produced 
which would be expected to be false may 
become very large. It is not possible from the 
present study to accurately estimate this 
proportion, but the model shown in Table 4 
illustrates the nature of the problem which 
may be encountered. For example, in the 
model the effect of using a test which was 
known to be 90% accurate to screen an 
arbitrarily selected sample of 1.000 chemicals 
containing 10 carcinogens (1%) would be to 
generate 108 positive results of which only 
nine would be carcinogens. There would, 
therefore, be only an 8% chance that a 
compound which was positive in the test 
would be an animal carcinogen. Conversely, 
in the present example, the probability that a 
compound which gave a negative result in the 
test would be a non-carcinogen would be 
greater than 99%. (Purchase et al., 1976, pp. 
626-627) 

This point was referred to by Dr. Francis 
Roe (AIHC; S. 51-52). However, in 
making his comment, Dr. Roe failed to 
address the specific proposal under 
consideration. OSHA does not intend to 
regulate compounds on the basis of one 
short-term test alone. In order to guard 
against the likelihood of false positive 
results of the kind referred to by 
Purchase et al., OSHA intends to rely 
on results from more than one short¬ 
term test, combined with the results 
from at least one long-term animal 
bioassay, as the basis for instituting 
regulatory action. The probability of 
obtaining false positive results is greatly 
reduced by requiring a second 
corroborative test. The probability of 
obtaining false positive results in one 
animal bioassay and in more than one 
short-term test is vanishingly small. 

There were a number of other 
witnesses who did not agree that there 
was a correlation between mutagenicity 
and carcinogenicity which could be used 
for predictive purposes. These 
commentors include: Dr. Rulon Rawson 
(Univ. of Texas), S. 4-5; Dr. Francis Roe 


(AIHC), S. 53-54; Dr. Paul Kotin (Johns- 
Manville), S. 22; Crompton and Knowles 
Inc., S. 3; and Dr. William Lijinsky (NCI- 
FCRC), S. 25. 

However, these witnesses offered no 
specific data that would offset the 
reliability of the correlations reported by 
Purchase et al. (1976), Sugimura et al. 
(1976), McCann et al. (1975), and the 
other authors cited by Dr. Brusick. Thus, 
although OSHA recognizes that there is 
some divergence of opinion. OSHA 
concludes that there is in fact a better 
than 90 percent correlation between the 
results of certain short-term tests and 
animal bioassays for carcinogenicity. 
Thus, with due regard for the possibility 
of obtaining occasional false positive 
results in single tests, OSHA believes 
that the requirement of more than one of 
the short-term tests under consideration 
creates a very high predictive value. 

5. What Degree of Confidence Do Short- 
Term Tests Add to the Results of 
Animal Bioassays in the Evaluation of 
Carcinogenic Risks for Humans? 

A number of witnesses commented 
that short-term tests added a strong 
sense of confidence to the results of 
animal bioassays. Dr. David Rail 
(Director, NIEHS) expressed the point as 
follows: 

"There is no question that positive results 
in short-term tests (such as the Ames test, 
induction of unscheduled DNA repair, or 
malignant cell transformation in vitro ) add to 
the confidence that one would have in a 
single positive animal test. This is not to say 
that these short-term tests are equivalent to 
lifetime bioassays in rodents: it merely 
reflects the fact that most carcinogens give 
positive results in short-term tests. Hence, if 
there is any reluctance to accept the result of 
a single animal bioassay, positive results in 
short-term tests would add sufficient 
evidence to overcome this reluctance. 
Certainly, it seems reasonable to use them in 
this way rather than to demand a second 
lifetime test in a rodent, which would be 
lengthy and expensive." (Rail, S. 14) 

Dr. Roy Albert (EPA) expressed a 
similar opinion when he agreed that a 
short-term test would increase his 
confidence in the significance of a 
marginally positive result from an 
animal bioassay (Tr. 2380). However, Dr. 
Albert stated a slightly different opinion 
about negative results in short term 
tests: 

"The correlation is generally pretty good 
between positive mutagenicity and positive 
carcinogenicity, so that negative results [in 
mutagenicity tests] tend to diminish the 
strength of the evidence to some extent, but I 
do not think to the extent that positive results 
actually strengthen the evidence. That is 
almost an unfair way the game is played." 
(Albert. Tr. 2381) 


Dr. Lawrence Fishbein (NCTR) felt 
that mutagenicity test results added to 
his confidence in results from animal 
bioassays, especially when used in 
conjunction with available structural 
similarities. Dr. Fishbein commented 
that these data should be sufficient to 
“boost a compound from Category II to 
Category 1“ (Tr. 1824). 

Other witnesses commented that it 
was difficult to address this question 
because they felt that one animal 
bioassay alone was sufficient to provide 
evidence that a substance posed a 
potential carcinogenic risk (Bates, Tr. 
666; Kimbrough, Tr. 1794-1795). 

However, these witnesses agreed with 
Drs. Rail, Albert, and Fishbein, that 
positive results in short-term tests add 
to the weight of evidence for potential 
carcinogenicity (Bates, Tr. 645; 
Kimbrough, Tr. 1794-1795). Thus, 
although few witnesses addressed this 
specific issue, there was substantial 
evidence in the record from eminent 
scientists to support the conclusion that 
positive results in one or more short¬ 
term tests would increase the degree of 
confidence that should be placed in the 
results of one otherwise uncorroborated 
long-term carcinogenicity bioassay. 

6. Can a battery of short-term tests be 
developed which would provide 
reasonable predictions of carcinogenic 
activity, and if so, what criteria should 
be met by such a battery? 

Many witnesses recommended to 
OSHA that the use of a battery of short¬ 
term tests is the best approach to using 
and evaluating the results of these tests. 
The major limitation of short-term tests 
is that no one test is likely to detect all 
animal or human carcinogens. Thus, if 
only one test is used, a substantial 
number of false negative results is 
expected. This problem can be 
minimized by using an appropriate 
battery of tests. Dr. Joyce McCann 
(Univ. of California) presented a 
detailed rationale for the use of a 
battery of tests: 

"1. Some short-term tests detect certain 
classes of carcinogens that other short-term 
tests do not. The use of complementary short¬ 
term tests in test batteries can help to 
minimize false negatives. 

"2. By requiring that positive results in a 
short-term test be verified by a positive resuit 
in other short-term tests, batteries will help to 
minimize false positives. Although many of 
the individual short-term tests are proving to 
be highly predictive, and there are as yefno 
clear cut examples of false positives, the 
theoretical possibility of error remains. Since 
short-term tests can be done with relative 
ease (compared to doing an animal 
carcinogenicity test) it seems prudent to 
require that before regulatory action is taken, 
that any positive result in a short-term test be 
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verified by a positive result in other short¬ 
term tests. 

“3. One of the strengths of short-term tests 
is their ability to rapidly supply information 
from a variety of test organisms and 
metabolic activation conditions. Such 
information cannot be obtained from animal 
cancer tests, but can be obtained from 
batteries of short-term tests, with relatively 
little extra expenditure of time and energy. 

To do less would be to under-utilize this 
valuable source of toxicological information. 

( McCann, S. 10-11) 

Dr. McCann elaborated on what she 
meant by a battery of short-term tests in 
her oral testimony: 

“No single test can detect every 
carcinogen. Salmonella is pretty good. The 
organic chemicals that are known to cause 
cancer in people are virtually all detected by 
the Ames test. Metal carcinogens are not 
detected by this system. 

“The system also seems to do rather poorly 
with some classes of carcinogens. Some 
chlorinated chemicals were mentioned this 
morning. There are some others. 

“Some of the other methods do detect these 
chemicals. In fact, when you put together 
several short-term tests and look at the list of 
chemicals that cause cancer in people and 
look at the list of the hundreds of chemicals 
that cause cancer in animals, you can detect 
virtually all of them using a combination of 
short-term tests, so there is a 
complementarity among short-term tests that 
I think makes a battery essential, makes 
using more than one test essential because of 
the danger of missing things, of having the so- 
called false negatives. 

“The other reason, I believe, is that there is 
certainly the theoretical possibility of making 
mistakes in the other direction any time you 
use a test that is different from what you are 
basically interested in, which is that we are 
interested in people ultimately. 

• * « * * 

“Now, a battery in my view contains a 
cumber of different forms. The way I like to 
think about it is that in general, the less data 
we gather, the more likely we are to miss 
something. So that technically, we could 
make a list that would maybe contain 10 or 
12 short-term tests and say, "This is 
absolutely the best we can do and this gives 
us the greatest assurance in detecting 
something that might be hazardous." and 
then as we pull back from that. I think the 
risk of making a mistake has to go up a little 
bit 

“And how much one is willing to have that 
risk go up I think depends enormously on 
what the potential health hazard is. which 
comes down quite often to the degree of 
exposure to people. 

“So I think of batteries being of different 
sizes, depending upon the level of concern. In 
terms of a regulatory decision, I definitely 
feel that more than one positive result is 
required." (McCann, Tr. 1502-1563.1564- 
1565) 

Dr. David Brusick (A1HC) also 
recommended a battery: 

"(b) A single test response is probably 
insufficient to be of value in carcinogen 


identification. A consistent trend of 
responses among a reliable battery of at least 
four SST would be necessary to reach a 
conclusion regarding genetic activity. The 
battery should consist of tests which detect 
specific locus gene mutation and 
chromosome aberrations. The group of 
assays given in Tables 1 and 2 represent an 
acceptable battery." (Brusick, S. 15) 

Other witnesses who expressed similar 
opinions were Dr. Renate Kimbrough 
(CDC), Tr. 1795: Dr. Benjamin Van 
Duuren (NYU). Tr. 1868-1869; Dr. 
Lawrence Fishbein (NCTR), Tr. 1886- 
1888; Drs. Curtis Harris (NCI) and 
Benjamin Trump (Univ. of Maryland), 

Tr. 1975-1984; Dr. Roy Albert (EPA), Tr. 
2380; and Dr. Geoff Taylor (NIOSH), Tr. 
2945-2946. 

The CUT Workshop on "Strategies for 
Short-term Testing for Mutagens/ 
Carcinogens" also recommended using a 
battery of validated short-term tests: 

"The Workshop concluded that results 
from a battery of validated tests could be of 
significant value in assessing the 
carcinogenic potential of a chemical, 
provided that the overall assessment was 
made in the context of a rational examination 
of all the facts concerning the compound. 
Positive results in several, valid short-term 
tests indicate that, without waiting for the 
results of long-term animal exposure studies, 
operations involving the chemical should be 
immediately examined and human exposure 
reduced to as far as is practicable . . . The 
results of lifetime animal exposure studies 
would be extremely valuable in confirming 
carcinogenic potential of a chemical and in 
establishing acceptable safe limits of 
exposure, and such studies should be 
considered. Nevertheless, positive results 
from an adequate short-term testing battery 
cannot be ignored and an effective program 
to protect people who are likely to be 
exposed should be instituted without delay. 

"A further suggestion in formulating a 
battery of tests would be to incorporate at 
least one system that involves the use of 
mammals or mammalian cells. Also, many 
investigators feit that cell transformation 
systems showed the most promise as 
accurate predictors of the carcinogenic 
potential of chemicals." (Golberg, S. i-vi i-v,) 

IARC also recommended the use of a 
battery: 

"The present state of knowledge does not 
permit the selection of a specific test(s) as the 
most appropriate for identifying potential 
carcinogenicity. Before the results of a 
particular test can be considered to be fully 
acceptable for predicting potential 
carcinogenicity, certain criteria should be 
met: (1) the test should have been validated 
with respect to known animal carcinogens 
and found to have a high capacity for 
discriminating between carcinogens and 
noncarcinogens, and (2) when possible, a 
structurally related carcinogen(s) and 
noncarcinogen(s) should have been tested 
simultaneously with the chemical in question. 
The results should have been reproduced in 
different laboratories, and a prediction of 


carcinogenicity should have been confirmed 
in additional test systems. Confidence in 
positive results is increased if a mechanism 
of action can be deduced and if appropriate 
dose-response data are available. For 
optimum usefulness, data on purity must be 
given. 

• * * * * 

"An adequate assessment of the genetic 
activity of a chemical depends on data from a 
wide range of test systems. The monographs 
include, therefore, data not only from those 
already mentioned, but also on the induction 
of point mutations in other systems 8I - 68 . of 
structural 67 and numerical chromosome 
aberrations, including dominant lethal 
effects 88 , of mitotic recombination in fungi 81 
and of sister chromatid exchanges. 69,70 .” 
(IARC. 1978, Vol. 17. p. 27, footnotes omitted) 

The EPA has also proposed to require 
the use of a battery of short-term tests in 
the evaluation of pesticides for chronic 
hazards. In the "Proposed Guidelines for 
Registering Pesticides in the U.S.; 

Hazard Evaluation: Humans and 
Domestic Animals", EPA provided a 
basis for the use of a battery of short 
term mutagenic assays: 

"In developing these proposed guidelines. 
EPA and the study group relied on certain 
well established principles of genetic 
theory. 13 The most important points are: That 
essentially all organisms contain DNA as 
their genetic material; that the DNA genetic 
code is universal among life forms; that 
mutations occur spontaneously in all living 
beings; and that the frequency of mutation 
can be increased by exposure to chemicals. 
These basic points mean that all species can 
be used to detect and predict genetic change 
in other species. Thus, the Agency can use 
mutagenicity data from test systems which 
employ many different life forms to assess 
the potential of chemicals to produce 
mutagenic effects in humans." (43 FR 37348, 
footnotes omitted) 

EPA described its guidelines as follows: 

"The proposed mutagenicity guidelines 
contain a “battery" of 13 different kinds of 
tests which are grouped into three different 
categories. Two of the categories would be 
designed to evaluate the two large categories 
of genetic abnormalities: Gene mutations and 
chromosome aberrations. A third category of 
test would evaluate the potential of a 
chemical to interact with or to cause primary 
damage to DNA or other genetic proce^es in 
a cell. These tests detect a potentially 
broader spectrum of genetic events than do 
gene and chromosomal mutation tests. 

"An Applicant would be required to submit 
data from several kinds of tests in each 
category: Three kinds of gene mutation tests, 
three kinds of chromosome aberration tests, 
and two kinds of DNA damage/repair tests. 
Data would be required therefore, from a 
total of eight different kinds of tests. EPA 
proposes to require several kinds of tests 
from each of the different categories because 
it is unlikely that any single test system is 
adequate to evaluate with sufficient 
sensitivity the full range of genetic damage 
which could be caused by a chemical. Nor is 
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it likely that any one test system is sensitive 
to the entire variety of chemicals used as 
active ingredients in pesticides. Finally, one 
other advantage of the battery approach is 
that applicants have considerable flexibility 
in the timing and selection of tests." (43 FR 
37348) 

It should be recognized, however, that 
EPA’s proposed requirement of eight 
tests is made in the context of safety 
testing. Although negative results in 
eight tests may be needed to provide 
reasonable assurance of safety, positive 
results in as few as two would give a 
high degree of confidence that a 
chemical poses hazards. 

As described above, OTA reviewed 
results in ten short-term tests in the 
evaluation of the carcinogenicity of 
saccharin. A NAS report on the 
Principles and Procedures for 
Evaluating the Toxicity of Household 
Substances also recommended the use 
of a battery of short-term tests: 

"Mutagen tests must fulfill certain 
requirements if they are to provide 
information suitable for the protection of 
humans. No single extant test meets each of 
the requirements; therefore, a combination of 
tests must usually be employed, as 
exemplified above. 

"The full spectrum of molecular classes of 
mutation must be detectable. These include 
the loss or gain of entire chromosomes; 
mutations arising from chromosome breaks 
(or equivalent events) namely deletions, 
duplications, and rearrangements; and point 
mutations. The last consist of chromosome 
mutations that are small enough to affect 
only a single gene, of additions or deletions 
of one or a few base pairs, and of base pair 
substitutions. Criteria for reliably detecting 
all types of point mutations are notably 
lacking in the in vivo mammalian test 
systems. 

"Many nonmutagenic chemicals become 
mutagenic as a result of metabolic 
processing. Conversely, some mutagens may 
be so efficiently inactivated through 
metabolic action that they become innocuous. 
Thus, an understanding of the corporeal 
pharmacology of environmental chemicals is 
crucial to mutagen testing. 

A suitable capacity for metabolic 
activation must be incorporated into any test 
system other than the intact animal. Two 
methods are currently available. The First 
involves the direct incorporation of 
enzymatically competent mammalian tissue 
extracts into microbial tests (including 
cultured mammalian cells). The second 
involves administering the agent to an animal 
and then obtaining animal extracts (such as 
urine or blood) for subsequent analysis in a 
microbial test. Metabolic activation systems 
are also under continual development. 
Improvements are to be expected on a regular 
basis for a number of years, 

"The pharmacological importance of such 
factors as routes of administration should not 
be underestimated. For example, some 
intestinal organisms contribute to the 
mutagenic activation of certain chemicals; 


therefore, it is important that the routes of 
exposure be appropriate. 

"Finally, test systems must display both 
sensitivity, detecting as broad a spectrum of 
chemical classes as possible, and accuracy, 
including reproducibility." (NAS. 1977c, p. 89) 

Finally, a report prepared for DHEW 
by the Subcommittee on Environmental 
Mutagenesis recommended a battery of 
short-term tests: 

"The report presents a critical evaluation 
of a number of tests which have been utilized 
in research laboratories. Because chemicals 
may induce mutations which affect different 
levels of organization of the genetic material, 
this discussion is partitioned to test systems 
which detect: 1) breakage or rearrangements 
of parts of chromosomes; 2) chemical changes 
in single genes; and 3) more subtle chemical 
changes in the DNA. Because a single test 
system will not detect all types of events with 
a high degree of accuracy, the report stresses 
the need for using a battery of tests when 
attempting to assess the mutagenic potency 
of a chemical. 


"For chemicals which receive widespread 
human exposure (e.g., food additives, certain 
pesticides), an extensive battery of genetic 
tests may be necessary. This battery could be 
appropriately modified based upon the 
availability of other toxicological data on a 
particular compound. For limited human 
exposure (prescription drugs), test systems 
would be selected which would reflect 
knowledge of the chemical's structure and 
properties, use levels, and the population at 
risk. 

"In situations where a large number of 
chemicals must be tested for mutagenicity, it 
may not be feasible to put them through an 
entire battery of tests simultaneously. One 
approach to this is a hierarchical or tier 
system which employs a prescreen step. The 
purpose of this step is to rapidly identify 
those substances which are genetically active 
and it routinely employs a sensitive, rapid, 
method using bacteria (the Ames test is one 
such method). 

***** 

"Continuing to stress the need to employ a 
battery of tests, the Committee further 
discussed procedures which are necessary to 
define a chemical as a human mutagen. In 
providing such optimal criteria, it is again 
stated that practical procedures to assess the 
induction of heritable mutations directly in 
humans are not currently available. The list 
presented reflects the current state of the art 
and may be altered as improvements in 
methodology and advancement of knowledge 
accrue." (DHEW, 1977, p. 304) 

Again it should be recognized that the 
recommendation for an “extensive’' 
battery is made in the context of testing 
to establish safety. 

Although a battery of short-term tests 
was highly recommended to OSHA, 
very little comment was offered on what 
guidelines OSHA should adopt in how 
to use the battery. The design of an 
appropriate battery or the interpretation 


of the results from a battery received 
very little comment fri the Record of 
these hearings. One witness who did 
comment was Dr. David Rail (Director, 
N1EHS). Dr. Rail referred OSHA to the 
DHEW Subcommittee Report on 
Environmental Mutagenesis and 
suggested that OSHA adopt the 
subcommittee guidelines on how to 
interpret results from mutagenic assays. 
Dr. Rail continued: 

"The field, as I am sure you know, is 
moving very rapidly. The tests are becoming 
much better validated, more sophisticated. 
We are trying to develop ways where they 
can be almost automated with excellent 
quality controls. These results are coming out 
now, and I think in the next year or so we 
will have a very much better picture of which 
of this myriad of tests—and there are about 
thirty—are the most reproducible and the 
most reliable. And I think the longer OSHA 
or anyone waits to set their criteria for 
acceptance of tests in place, the smarter they 
are. The Field is moving very rapidly. 

"If you wanted to pick a few tests now. 
sure, you could pick them, but I would rather 
wait until we have a little more data which is 
coming out and do it then." (Rail, Tr. 368) 

Dr. Lawrence Fishbein (NCTR) also 
expressed the opinion that OSHA 
should not move too quickly to establish 
criteria or standards for the battery of 
tests which should be used. When asked 
how many short-term tests should 
provide positive results before weight 
should be applied to those results, Dr. 
Fishbein responded: 

"I would not want to place a specific 
number. I would think a positive in perhaps 
two tests, the Ames and the transformation of 
mammalian cells in vitro, would do 
it . . . one mammalian and one microbial." 
(Fishbein, Tr. 1888) 

7. Would the regulation of carcinogens 
which are also mutagens provide 
additional benefits by reducing 
mutagenic hazards? 

An important consideration which 
was not addressed by many witnesses 
was whether carcinogens pose a 
mutagenic risk to exposed humans. 

Since there is little scientific argument 
against the conclusion that most 
carcinogens are also mutagens, 
protection of workers from the 
mutagenic effects of carcinogens that 
are also mutagenic would be an 
additional benefit from the regulation of 
carcinogens. Dr. Robert Squire (Johns 
Hopkins Univ.), citing the DHEW Report 
on Approaches to Determining the 
Mutagenic Properties of Chemicals 
commented: 

"A major concern other than for cancer is 
over the potential of genotoxic chemicals to 
induce genetic alterations in future 
generations. In 1977 the DHEW 
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Subcommittee on Environmental Mutagenesis 
[1977, pp. 309-310) reported: 

“There is no known way to estimate the 
ontribution of chemical agents to the human 
genetic disease burden, either as it exists 
now or as it is likely to exist in the future. 
Concern over the possibility that certain 
chemicals may pose a threat to the integrity 
of the human genome (the totality of genes 
omprising the chromosomes) and thus to 
future generations of humans is predicated on 
,ound theoretical reasoning and inescapable 
mplicationa derivable from a large body of 
ontemporary knowledge. While proof is 
ncking, there can be no reasonable doubt 
that man has endured through thousands of 
generations despite the presence of 
mutagenic agents in the human environment. 
In the recent past, as a result of the industrial 
revolution, the spectrum and number of 
gents has increased markedly. Although we 
still have extensive exposure of the human 
opulation to numerous natural mutagens, we 
now have, in addition, exposure to numerous 
nan-made chemicals, many with potent 
mutagenic activity. This new type of 
xposure may well have increased the 
' mount of damage in the present human 
population. Thus, the need is to devise, 
develop and utilize test approaches which 
identify mutagenic potential, assess potency, 
nd provide results which are 
understandable in terms of the human • 
responses as part of the toxicologic, safety 
valuation process . . . 

“The fundamental concern in mutagenesis 
is the risk to future generations. Alterations 
of the genetic material in germinal cells are 
seldom expressed in the exposed individuals 
and indeed, may not be manifest for several 
venerations. Since gametogenesis requires 
both mitotic and meiotic processes, 
assessment of mutagenicity should ideally 
involve testing of cells which undergo 
meiosis. Nevertheless, the usefulness of cells 
other than germinal cells as a predictive tool 
is judged to be high, particularly for certain 
kinds of genetic alterations." (Squire. S. 10) 

Dr. McCann also expressed the 
opinion that controlling mutagens was 
an important additional benefit from 
controlling carcinogens: 

Critically examining the value of short-term 
tests only with respect to their relevance to 
cancer is somewhat artificial in that 
chemicals that cause mutations are of 
interest whether or not there is evidence they 
<.lso cause cancer. Mutagenic damage to the 
human gene pool could itself be an important 
problem. There is a relatively high incidence 
of birth defects (5-10 percent of all children 
m the U.S. are bom with birth defects). The 
number and amounts of chemical mutagens 
in the environment (both natural and man¬ 
made) indicate the role of chemical mutagens 
in causing birth defects could be substantial. 
There is also some suggestion that DNA 
damaging chemicals play a role in causing 
atherosclerosis, the main form of heart 
disease. It may be that cancer is simply one 
disease manifestation belonging to a more 
general class of adverse health effects that 
can result from DNA damage. If such damage 
occurs in the germ line (egg or sperm cells) 
then hereditary damage, such as birth 


defects* can result. If mutations occur in the 
somatic cells, for example in lung tissue, then 
cancer can result. The complete story is not 
known, and is no doubt quite complex. There 
are most certainly other physiological 
processes involved which contribute to the 
development of these health problems. 
However, the data now at hand indicates that 
it is very likely to the clear advantage of 
society to locate the primary sources of 
human exposure to mutagens, and as much as 
is feasible, to make it possible for individuals 
to limit their exposure (McCann. S. 12-14). 

Dr. Lawrence Fishbein (NCTR) 
commented that carcinogens do pose a 
mutagenic risk to humans: 

“I think that there is an obvious potential 
genetic hazard for known chemical 
carcinogens and mutagens." (Fishbein, Tr. 
1885-1687) 

He expressed the opinion that if 
carcinogens are regulated in such a way 
as to reduce human exposure then it 
would be beneficial to reduce mutagenic 
human risk. 

Dr. Arthur Upton (Director, NCI) also 
expressed a concern for the genotoxic 
nature of many carcinogens: 

“The short-term test may help us in 
determining that the substance in question is, 
in fact, genotoxic, is capable of attacking the 
genes of the cell. We know there is a very 
high correlation between genotoxicity or 
mutagenicity and carcinogenicity." (Upton, 

Tr. 290) 

EPA in its proposed pesticide 
guidelines also discussed how regulating 
mutagens would also provide the 
obverse benefit of protecting against 
carcinogenic risks: 

“The Agency, of course, recognizes the 
long-term significance and potential benefits 
of selected mutagenicity tests in oncogenicity 
screening. In particular, the correlation 
between results from submammalian gene 
mutational tests, such as the Ames test, and 
results from in vivo bioassay techniques for 
oncogenicity, is an area under active 
scientific consideration. EPA emphasizes, 
however, that the proposed testing 
requirements relate only to the assessment of 
mutagenic effects. Regulatory use of 
mutagenicity testing to evaluate oncogenic 
effects must be considered in its own right." 
(43 FR 37347) 

C. OSHA s Conclusions 

On review of the evidence cited 
above, OSHA recognizes that there was 
a wide range of opinion among the 
witnesses about the reliability and 
significance of short-term tests. 
However, much of the opinion was 
unsubstantiated, and sought to persuade 
OSHA not to regulate a substance as a 
potential occupational carcinogen based 
solely on short-term tests. Reviewing the 
testimony of the scientists who are 
specialists in the area (Drs. McCann, 
Brusick, Hart, Fishbein, Trump, Harris, 


and Meselson) and the specific studies 
which have investigated the validity of 
the test systems (McCann et al. t 1975; 
Purchase et al., 1976; Sugimura et aL, 
1976; and other papers cited in Brusick’s 
testimony), OSHA is impressed by the 
weight of evidence that such tests 
provide meaningful results and that 
substances which give positive results in 
the well validated systems are likely to 
be carcinogenic. OSHA notes also that 
this conclusion was supported by 
representatives of agencies such as EPA, 
NIEHS, and DHEW. Thus OSHA 
concludes that there is ample 
justification for the use of short-term 
tests for the limited purpose of providing 
confirmatory evidence for a single 
otherwise uncorroborated animal 
bioassay. On the evidence presented in 
the Record, the probability of a false 
positive result for a chemical which is 
positive in one well-conducted bioassay 
and one well-validated short-term test is 
extremely small. In general, OSHA 
intends to rely upon at least two 
positive results in different test systems 
to provide this type of confirmation. 

This Part also defines five such systems, 
which, based upon the discussion above, 
OSHA believes are sufficiently * 
validated to utilize as concordant 
evidence. Moreover. OSHA recognizes 
that the evaluation of positive results in 
short term tests is a matter for good 
scientific judgment and will interpret the 
data on each substance on their own 
merits. As further systems become 
validated, OSHA intends to amend this 
Part accordingly. Some participants 
claimed that where a substance has 
given positive results in two or more 
short-term tests in the absence of any 
long-term testing in mammalian 
systems, that such evidence would be 
concordant with other evidence of 
potential carcinogenicity. Although two 
of the most experienced and informed 
witnesses at the hearing expressed the 
opinion that such evidence should 
suffice for ffegulation of the substance as 
a Category I toxic substance, OSHA 
recognizes that the majority of the 
scientific opinion at the hearing would 
not support such a regulatory principle 
at the present stage of development and 
validation of the tests. However. OSHA 
is impressed by the consensus of 
scientific opinion expressed in the 
introduction to the CITT Workshop that: 

"Positive results in several, valid short¬ 
term tests indicate that, without waiting for 
the results of long-term animal exposure 
studies, operations involving the chemical 
should be immediately examined and human 
exposure reduced to as far as is practicable." 
(Golberg, S. i-vi) 
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VII. Structural Similarity to Known 
Carcinogens 

A. OSHA’s Proposal 

In the preamble to the proposed 
regulation, OSHA stated that: “In 
determining whether a toxic substance 
poses a carcinogenic risk to humans . . . 
OSHA will not, at this time, place . . . 
any reliance on molecular structure or 
similarity . . " (42 FR 54155). OSHA 
explained its reluctance to use 
molecular similarity to known 
carcinogens for purposes of regulating 
exposure to possible carcinogens as 
follows: 

“Whether chemical similarities between 
known carcinogens and other untested 
substances should be used to qualitatively 
predict the carcinogenic effects of those 
untested substances, as a matter of 
regulation, rather than of research, has been 
debated in recent time/* 

“OSHA is aware that, for many years, 
priorities for scientific research in testing 
individual substances for carcinogenic 
activity have sometimes been set. to a certain 
extent, by the structural similarity of those 
substances to be tested to the structural 
similarities of other substances that have 
been tested and found positive for 
carcinogenic activity. This concept has often 
been referred to as the “structure/function** 
theory. Many have recognized the distinction 
between using structural similarity to predict 
carcinogenic activity of an untested 
substance as a basis for setting priorities 
when actually testing substances on the one 
hand and using such structural similarity to 
regulate untested substances that may have a 
great deal of structural similarity to 
substances that have been tested and found 
positive on the other hand.” (42 FR 54158) 

OSI1A similarly declined to consider 
substances safe from suspicion of 
carcinogenic hazard based on chemical 
structure. The Ad Hoc NCI Committee’s 
report to the Surgeon General was cited 
in the preamble to the proposed 
regulation as follows: 

“At the present time the chemical structure 
or physico-chemical properties of a 
compound do not provide a reliable basis for 
prediction of freedom from carcinogenic 
activity. Several structure-activity 
correlations are valuable indicators of the 
possible carcinogenicity of a compound but 
none can be used to classify the compound as 
noncarcinogenic." (NCI Ad Hoc Committee, 
1970, p. 5-6) 

OSHA concluded by stating, “. . . at 
least at this time, OSHA does not 
propose to rely upon structural 
similarities between known carcinogens 
and other substances to regulate those 
other toxic substances as carcinogens. 
Public comment as to this specific part 
of the proposal is invited.” (42 FR 54168). 


B. The Public’s Response and OSHA’s 
Evaluation 

The issue of whether chemical 
structure can play a role in the 
identification, classification and 
regulation of potential carcinogens was 
discussed by several witnesses in this 
proceeding. A related topic discussed by 
several participants, was whether 
potential carcinogens, particularly 
inorganic compounds, can be grouped 
into classes on the basis of structural or 
chemical similarity and regulated 
together. Comments both in favor of and 
opposed to use of chemical structure as 
a guide to predicting carcinogenicity 
were submitted. While no clear 
consensus of opinion was reached, a 
preponderance of witnesses, including 
several experts testifying for industrial 
interests, favored at least some role for 
chemical structures in the OSHA 
procedures for identifying and regulating 
carcinogens. 

Witnesses supporting use of chemical 
structures in classifying toxic 
substances as carcinogens included Dr. 
Fishbein, (NCTR), Dr. Van Duuren 
(NYU), Dr. Lijinsky (NCI-FCRC), Dr. 
Squire (Johns-Hopkins), Dr. Saffiotti 
(NCI), Dr. Shubik, (Eppley Institute, 

Univ. of Nebraska). Dr. Roe (AIHC), Dr. 
Goldman (Harvard Univ.), and Dr. 

Harris (Uniroyal). Other witnesses, Drs. 
Rogers, Furst, and Powers (Brush 
Wellman), testified that they opposed 
any use of structural similarity to 
provide a basis for regulation of possible 
carcinogenic substances, while the 
comments submitted by NIOSH 
indicated support of a role for molecular 
structure depending on whether the 
compounds in question were organic or 
inorganic in nature. These expert 
opinions are reviewed in greater detail 
below. 

Dr. Lawrence Fishbein (NCTR) singled 
out OSHA's original rejection of the 
utility of chemical structures in 
classifying potential carcinogens as an 
area of “particular concern.” Dr. 

Fishbein stated: 

“OSHA is to be commended for its 
proposed regulation to protect workers from 
occupational exposure to carcinogens. 
However, certain parts of the policy trouble 
me. One area of particular concern is the 
failure to make use of information on 
structural and metabolic similarity to known 
carcinogens. Other agencies, such as EPA, 
have stated their intent to use “structural 
similarity" at least to set priorities, if not to 
regulate chemicals under the Toxic 
Substances Control Act (TSCA). In OSHA’s 
Cancer Policy information of this type could 
be incorporated into both Category I and II 
Criteria. Just how this information could best 
be utilized is open to debate. I.feel the 
combination of positive results in one well- 


conducted animal test and structural 
similarity to a known carcinogen or group of 
carcinogens would be sufficient to place a 
chemical in Category I. The suggestive 
evidence required for Category II could be 
satisfied with multiple short term tests and 
structural similarity to a known carcinogen or 
group of carcinogens. To foreclose any 
consideration of the growing body of 
structural and metabolic information would 
be irrational.” (Fishbein, S. 6) 

Dr. Fishbein also stated: 

“There is an expanding literature to sugges! 
that a critical examination of the chemical 
structure perse, reactivity, as well as aspects 
of biotransformation, can. in a number of 
instances, serve as a predictive tool for the 
assessment of potential carcinogenicity in 
laboratory animals and/or humans.” 
(Fishbein. S. 3). 

Dr. Fishbein pointed out that within 
certain groups of substances there is 
strong evidence that it is the common 
chemical moiety perse which imparts 
carcinogenicity. Among the chemical 
groups for which there is strong 
evidence of carcinogenicity for most or 
all of the compounds studied are: 
nitrosamines; alkylating and acylating 
agents; halogenated unsaturated 
derivatives; and aromatic amines, 
according to Dr. Fishbein (S. 3-4). During 
oral testimony, Dr. Fishbein explained 
further why chemical structures would 
be useful for predicting carcinogenicity 
in particular situations: 

"Some classes [of compounds] give you 
more confidence than others by dint of the 
volume of information that has been 
accumulated, such as halogenated olefins, 
aziridines, nitrosamines. where there are 
many, many examples of carcinogens. So that 
the introduction in the future of a compound 
related to those compounds would certainly 
raise in my estimation a very high probability 
of a risk, solely based on the data that is 
available of similarly related compounds" 
(Fishbein, Tr. 1819). 

Dr. Fishbein emphasized that 
informed scientific judgment is 
necessary to evaluate the likelihood that 
a chemical is carcinogenic by dint of its 
molecular similarity to known 
carcinogens. 

"Q. Could you tell me what qualifications 
would be required to make this type of 
determination?” 

"A. Well, a chemist with a number of 
years’ experience, an organic chemist who is 
familiar with the literature of carcinogenic 
and mutagenic compounds, who has 
familiarity with metabolic routes. I think 
these attributes would be a requirement." 
(Fishbein, Tr. 1825) 

Dr. Van Duuren (NYU) agreed with 
Dr. Fishbein that chemical structures 
can be informative about the likelihood 
that a compound has carcinogenic 
properties. Dr. Van Duuren wrote: 
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“The chemical structure of a compound can 
frequently serve as a guide to potential 
carcinogenicity in animals or humans." (Van 
Duuren. S. 3). 

Dr. Van Duuren provided several 
specific examples of cases where 
carcinogenicity was indeed predicted by 
research scientists on the basis of 
molecular structures. Dr. Van Duuren 
wrote: 

“The compounds chloromethyl methyl 
ether (CMMEJ, bis(chloromethyl)ether 
[BCME), and trichloroethylene (TCE) are 
classical examples of the utility of such 
information. 1 selected CMME and BCME on 
the basis of their chemical reactivity from a 
list of over 400 chemicals handled by one 
chemical manufacturer. Their structures 
suggested that the halogen atom would be 
very reactive in displacement reactions. The 
existence of resonance forms involving 
carbonium or oxonium ions would allow 
nucleophilic displacement of the halogen 
bearing carbon atom. This has been shown to 
be a typical reaction of a-haloethers. Because 
of this they fall into the broad category 
referred to as alkylating agents, many of 
which have proven to be carcinogenic, e.g., 
epoxides and ethylenimine. Subsequent 
studies in mice exposed by the dermal and 
subcutaneous routes and in rats [exposed] 
subcutaneously bore out our initial 
assumptions. The bifunctional alkylating 
agent, BCME. was shown to be carcinogenic 
in both test systems and also a potent 
initiating agent in two-stage carcinogenesis. 
CMME although inactive alone, showed 
significant activity in 2-stage mouse skin 
carcinogenesis. 

“A third example is TCE. On the basis of 
several known metabolites in humans, we 
proposed a metabolic pathway involving an 
epoxide intermediate. This, in addition to its 
structural similarity to vinyl chloride (a 
potent liver carcinogen), led to the prediction 
that TCE would be carcinogenic, which was 
proven correct by the recent NCI bioassay. 
TCE was shown to be carcinogenic by 
feeding in B8C3F1 hybrid mice. More recent 
biochemical studies have provided evidence 
supporting our initial prediction on TCE‘s 
metabolic fate. 

"In addition, work done in our laboratory 
with the monofunctional epoxides, 
epichlorohydrin and styrene epoxide, has 
pointed to the importance of a reactive 
adjacent functional group for carcinogenic 
activity. Our predictions on these two 
compounds were confirmed in subsequent 
animal testing. From these and other studies, 
reliable criteria for predicting carcinogenic 
potential have been developed. These 
include: 

1. Functionality (mono-, bi-, etc.) 

2. Interatomic distances in bifunctional 
agents 

3. Stereochemistry 

4. Molecular flexibility in bifunctional 
agents 

5. Chemical reactivity with nucleophilic 
reagents 

6. Known or suspected metabolic 
pathways. 

From the above examples it is obvious that 
data on chemical structure should not be 


disregarded, as is proposed by OSHA." (Van 
Duuren, S. 3-5. references omitted) 

Dr. Van Duuren further agreed with 
Dr. Fishbein that informed scientific 
judgment is necessary to evaluate the 
likelihood that a chemical is a 
carcinogen by virtue of its structural 
similarity to known carcinogens: 

"* * * the inclusion of structural 
considerations into regulatory decisions 
cannot be reduced to a formula and will 
require good scientific judgment." (Van 
Duuren. S. 5) 

In his comments on the usefulness of 
considering chemical structures in 
protecting employed persons from 
exposure to possible carcinogens, Dr. 

Van Duuren wrote: 

“. I believe that current scientific 
knowledge can support the use of chemical 
structure analysis in predicting the likelihood 
of chemical carcinogenesis in certain 
situations. Such information would be useful 
to OSHA in determining the classification of 
various toxic substances and. therefore, 
should be incorporated within the 
regulation." (Van Duuren. S. 8-9) 

Dr. Van Duuren added: 

. "I agree that evidence of structural 
similarity to a known carcinogen would not 
stand alone in determining whether a 
compound is carcinogenic. However, it would 
seem reasonable that structural similarity in 
combination with positive results in one 
mammalian species or in several short-term 
tests would be sufficient evidence for a 
Category I classification or at least Category 
II." (Van Duuren. S. 5) 

During oral testimony, Dr. Van Duuren 
testified: 

***** the proposed [OSHA] document 
does not give that much weight to a structure 
activity, * * * we should consider very 
seriously the chemical structure and its 
possible biological activity * * * 

"If we are dealing with direct-acting 
carcinogens, and by that I mean alkylating 
agents, acylaiing agents, we should be very 
much concerned about those compounds. In 
the case of indirect-acting agents which have 
to be metabolized, we should consider 
possible metabolic pathways and what 
intermediates might be involved, and where 
these intermediates will be activated 
carcinogenic intermediates." (Van Duuren. 

Tr. 1835) 

Dr. William Lijinsky (NCI-FCRC) 
emphasized that many of the known 
chemical carcinogens belong to well- 
defined chemical classes which can be 
recognized by information on structures. 
Dr. Lijinsky mentioned three such 
chemical classes in his testimony: 

"There has been an explosion of work in 
chemical carcinogenesis during the past 
twenty years or so and a large number of 
compounds have been found to induce cancer 
in experimental animals, many of them 
belonging to a few well-defined chemical 


classes. Among them are polynuclear 
hydrocarbons, aromatic amines and N- 
nitroso compounds. It is noteworthy that 
many of these carcinogens were considered 
safe (i.e. noncarcinogenic) before they were 
tested in animals, although the grounds for 
making such an assumption are obscure." 
(Lijinsky. S. 7) 

Dr. Umberto Saffiotti (NCI) and Dr. 
Robert Squire (Johns Hopkins Univ.) 
stated that structural information should 
be used in conjunction with other data 
in classifying toxic substances. Dr. 
Saffiotti mentioned "special cases" 
where a combination of evidence could 
be sufficient to place a substance in 
Category I: 

"An example could be that of a substance 
for which a single test in mammalian species 
is overwhelmingly positive, the compound is 
a close chemical analog of a group of well 
established carcinogens, and there is 
incomplete but highly suggestive evidence of 
effects in humans or in another species." 
(Saffiotti. S. 38) 

In one of his exhibits, Dr. Saffiotti 
gave an example of the relationship 
between knowledge of structure-activity 
relationships and the adequacy of 
biologic systems in which the activity is 
measured: 

"The manner in which the chemical aspects 
of carcinogenesis are evaluated in biological 
terms has sometimes caused me some 
concern. One of the major problems in 
attempting to assess the pathways for 
chemical activation of carcinogens and in 
identifying ultimate carcinogens consists of 
relating chemical structure to the long-term 
biological effect that characterizes a given 
chemical as a carcinogen, i.e., the induction 
of tumors. Let me use, as an example, the 
compound dibenzl[a.c]anthracene. a five-ring 
aromatic hydrocarbon without K region. It 
was first bioassayed by repeated skin 
applications in mice during the initial studies 
on the carcinogenicity of polynuclear 
hydrocarbons in the early 1930s (2). In a first 
series of skin tests, an impure preparation 
was tested in a total of 60 mice, of which only 
17 survived at one year, the only two mice 
which survived over 600 days developed skin 
carcinomas. A purer preparation was tested 
in 10 mice, of which two survived over 600 
•days and one developed skin carcinoma. In a 
subsequent test using a pure sample, only 20 
mice were used, only two survived at one 
year, the last mouse dying at 487 days, and 
no tumors were found. The authors went on 
to state: "we cannot say that no tumors 
would have been obtained had the mice lived 
exceptionally long, as in the earlier series 
with the impure material." However, in their 
discussion, the compound was considered 
noncarcinogenic and this classification was 
accepted, without further tests, by other 
authors. The compound was tested again in a 
similar way in a group of 15 mice by 
Heidelberger et al. (3) in the early 1960s and. 
since again no tumors were observed, the 
authors confirmed its lack of carcinogenicity: 
on this basis, the compound was later used as 
a "negative control."* Van Duuren et al. (4) 








5176 


Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 


then tested it, but just for initiating activity 
on mouse skin. They found it positive and 
therefore called it a noncarcinogenic initiator. 
We tested it (5) for full carcinogenic activity 
on mouse skin and found it quite active as a 
full carcinogen, although with a long latent 
period (eight carcinomas out of 30 initial 
mice, average latent period of 60 weeks). 
DiPaolo et al. have shown (6) and he has 
reported here (7), that this carcinogen induces 
neoplastic transformation in vitro. The 
important point that I want to stress by this 
example is that our knowledge of the 
carcinogenicity of a given chemical structure 
is a reflection of the biologic systems by 
which we determine carcinogejiicity. A 
critical evaluation of these bioassay systems 
and of their sensitivity is needed in defining 
the biologic activity (or lack of activity) of a 
given chemical." (Saffiotti, 1974, pp. 729-730; 
Exhibit to Saffiotti Statement) 

Dr. Squire mentioned that chemical 
structures could furnish regulatory 
information, but only if used in 
conjunction with other data: 

"I do agree, that structure-activity 
predictions ought not to be used by 
themselves tt) classify a substance as 
carcinogenic or noncarcinogenic." (Squire, S. 
30, emphasis added) 

Statements of witnesses invited by 
industry included several opinions that 
chemical structure information should 
indeed be used by OSHA in classifying 
toxic substances as carcinogens. Dr, 
Phillippe Shubik (Eppley Institute, Univ. 
of Nebraska) quoted the OSHA 
Proposal: 

“ ‘(OSHA) will not place any reliance on 
molecular structure * * *’ ” 

and commented: 

"Surely this is somewhat extreme. It is 
accepted that specific chemical structures, 
e.g. aromatic amino groups, polycyclic 
aromatic hydrocarbons, the nitroso groups, 
tend to confer carcinogenicity on a 
molecule * * * thus, a complete failure to 
use structure-activity relationship is totally 
irresponsible." (Shubik, S. 11) 

Dr. Francis Roe (A1HC) also stated 
that OSHA’s original proposal not to 
take chemical structures into account in 
classifying chemicals for regulation 
should be modified. Dr. Roe wrote: 

"* * * extrapolation to man should not. as 
seemingly proposed by OSHA in their 11 
principles, be based solely on a consideration 
of the results of a long-term animal test. All 
available information should be taken into 
account, including chemical structure. * * *” 
(Roe. S. 71, emphasis omitted) 

Dr. Roe added: 

"* * • there are some chemical structures 
about which, even in the absence of any 
biological data. I should be very concerned." 
(Roe. S. 85) 

Dr. Peter Goldman (Harvard Univ.) 
similarly advocated some role for 


information on chemical structures 
when he wrote: 

"It is the structural properties of the 
carcinogen which determine its pathway of 
activation, and our knowledge of structural 
similarities enables us in many cases to 
predict which pathway will be followed for 
the activation of a particular compound." 
(Goldman, S. 12) 

Additional testimony supporting a 
role for chemical structure information 
in identifying potential carcinogens was 
furnished by Dr. Walter Harris 
(Uniroyal). Dr. Harris related the 
attempts of his laboratory to design a 
miticide with the benefits of"Aramite” 
but without its carcinogenic activity. (Tr. 
7394) He testified: 

"... we selected the best (miticide] and ran 
a full-scale, two-year animal (carcinogenicity) 
study. Because of the chemical relationship to 
"Aramite," we knew we had to put it to a 
very rigorous test... when the first few 
animals were sacrificed ... they were full of 
cancer. We simply stopped right there and 
went back to the bench ... There is a happy 
ending ... we learned what part of the 
chemical structure caused cancer, and ... 
create[d] a new chemical which does not 
cause cancer in animals yet controls the 
mites ..(Harris, Tr. 7395) 

Testimony opposing any use 
whatsoever of chemical structures as 
predictors of possible carcinogenic 
hazard was limited to that of Dr. Arthur 
Furst (Univ. of San Francisco), Dr. 
Adrianne Rogers (MIT) and Mr. Robert 
Biggs (Brush Wellman). Dr. Rogers 
wrote: 

"From a scientific point of view, it appears 
that the question of carcinogenicity should be 
considered separately for each element, 
compound, mixture, alloy or other material, 
and that tests of a material of one structure 
and composition cannot be used as a basis 
for drawing conclusions of carcinogenicity of 
materials of different composition or 
structure because they have one or more 
components in common. The definition of 
"toxic substance" should be clarified to 
include only the specific material tested and 
found to be carcinogenic." (Rogers, S. 9). 

During cross-examination, Dr. Rogers 
repeated her opinion as follows: 

"... (T]ests of a material of one structure 
and composition cannot be used as a basis 
for drawing conclusions of carcinogenicity of 
materials of different composition or 
structure simply because they have one or 
more components in common". (Rogers. Tr. 
8566) 

Dr. Furst similarly opposed use of 
chemical structure information for 
regulation, and provided examples of 
why he considered such information to 
be unreliable for both organic and 
inorganic compounds: 

"The (OSHA Proposal) discusses the 
aspect of chemical similarities as a means of 


predicting potential activity of untested 
compounds. In many, if not most cases, the 
actual research must be done . . . Butter 
yellow dye produces hepatomas when fed to 
rats; the 4-F (derivative] is also active, the 2* 
OH is not. 

"There is a tendency for many scientists 
who have not done actual laboratory 
research in metal carcinogenesis to lump all 
compounds of an element together. As noted 
in my publication (Furst, A. & Schlauder. M. 

J., Environ. Toxicol, and Path. 1. 51 (1977), 
silver fails to produce tumors under the most 
favorable conditions to test a compound as a 
carcinogen, yet in two of my references, 
silver is listed as being carcinogenic. In a 
new publication of mine (Furst. A.. J. Nat. 
Cancer Inst., May (1978)), I show an organic 
manganese compound active in rats. The pure 
element manganese and the dioxide under 
identical conditions are inactive, thus 
manganese cannot be called a carcinogenic 
element. Again as quoted in one of my 
publications (Furst, A.. Schlauder, M. and 
Sasmore, D.P., Cancer Research (1976)), we 
found lead chromate and lead acetate to be 
active, but not lead metal or lead oxide. 

"From this discussion I believe that each 
compound, element, or agent, regardless of 
similarity to a demonstrated carcinogen, mus! 
be considered as a separate entity and must 
not be classified as a group. Otherwise we 
will regulate many compounds in element 
classes as carcinogenic, when only one 
compound is active. Also we will rule out 
whole families of compounds—for example 
all hydrocarbons, all azodyes, all nitroso 
compounds. This is neither logical nor 
scientific." (Furst. S. 27-28) 

In his prepared oral statement, Dr. 
Furst discussed some examples of 
inorganic substances which, in Dr. 
Furst’s opinion, showed that structural 
considerations can be misleading: 

"1 am of the Firm belief of the necessity to 
evaluate each discrete element, compound, 
alloy or other chemically or structurally 
distinct material individually for its potential 
carcinogenic action in animals. 

"In the Federal Register of Tuesday, 
October 4,1977, volume 42, . . . No. 192, 
page 54168, "Criteria for Identification"—Part 
D "Molecular Structure or Similarity," OSHA 
recognizes this important principle that it is 
not possible to use a structure/activity 
relationship to predict the presence or 
absence of the carcinogenicity of a new 
compound. This preamble uses as examples a 
number of different classes of organic 
compounds, which do indeed provide sound 
support for the position which the preamble 
takes. There is no mention in this section, 
however, of metals, alloys, metaleoids or 
inorganic compounds. Some persons, in 
particular representatives of NIOSH, have 
suggested at this hearing, that while it is 
scientifically sound not to extrapolate from 
one organic agent to another based on 
chemical or structural similarity, the same is 
not true of inorganic materials, and 
particularly not of metals. These persons 
have stated that if an organic element or one 
or more of its compounds are shown to be 
carcinogenic, all forms of the materials, 
including other compounds and alloys 
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containing it. should be deemed to be 
carcinogenic. 

"No theoretical basis has been advanced 
for this distinction between organic and 
inorganic materials, nor could there be. for 
there is no sound basis for it. In fact there is a 
considerable body of empirical data to which 
my research has contributed, which 
demonstrates that the positive results of tests 
performed on certain elements, compounds or 
alloys are not indicative of carcinogenic 
activity in other compounds or alloys 
containing the same metal. For example, 
while certain forms of nickel including nickel 
powder, nickel carbonyl, nickelocene, and 
nickel subsulfide (Ni*S*) have reportedly 
induced cancer in animals, nickel 
monosulfide (NiS) under similar test 
conditions has not induced cancer. The use of 
the positive results with respect to certain 
nickel containing materials as a basis for 
drawing conclusions about other nickel 
containing materials would, in this case, 
result in the erroneous conclusion that nickel 
monosulfide is. and should be treated as a 
carcinogen. 

"Still on the same subject of nickel 
containing materials. I recently ran a three 
year study comparing three nickel alloys 
called TRIP steels. Each contained about 8% 
nickel. Finely powdered samples were 
compared with pure nickel. No cancers of 
any kind were found in the TRIP steel treated 
rats; the rats treated with pure nickel had a 
statistically significant number of 
fibrosarcomas; the untreated vehicle control 
did not develop any tumor of the histological 
type. 

"Manganese compounds provide another 
example. Bioassay work which I conducted 
under contract to the National Cancer 
Institute demonstrated that whereas 
manganese acetlyacetonate was 
carcinogenic, manganese powder and 
manganese dioxide exhibited no carcinogenic 
potential in parallel experiments. The report 
of this experiment, which was just published 
in the May, 1978 issue of the Journal of the 
National Cancer Institute, drew the 
conclusion that the results of tests conducted 
with a particular manganese containing 
material cannot be extrapolated to all 
compounds of that element, and that 
individual tests should be performed on each 
manganese containing material of interest 
before drawing conclusions concerning its 
carcinogenic potential. 

"Lead and lead containing materials 
exhibit similar variations. We published in 
Cancer Research that lead chromate was 
carcinogenically active, but not lead metal or 
lead oxide. Others have published on the 
activity of lead acetate. 

"A fourth example of the impropriety of 
grouping all compounds of an element as 
carcinogenic if one or two compounds of that 
clement are active lies in OSHA’s proposed 
treatment of beryllium containing materials. 

In the proposed beryllium standard, all 
beryllium containing materials were lumped 
together into one "substance" to be regulated 
as a single carcinogen. This is an example of 
the impropriety of extrapolating from one 
unlike substance to another. While there are 
reports in the literature that the element and 
certain of its inorganic compounds have 


induced tumors in animals. I can find no 
references which report that beryllium copper 
alloy has ever done so. 1 am making a 
thorough search of the literature for a new 
review I am writing. It is known that animal 
bioassay work has been done at NIOSH with 
dilute alloys of beryllium nickel and 
beryllium copper—the animals exposed to 
these agents did not develop tumors. The 
inability to make extrapolations from one 
material to another containing some of the 
same constituents, leads me to conclude that 
there is no scientific basis for postulating that 
beryllium copper alloy poses a threat as a 
tumorigen or a carcinogen. The only 
rationale, other than convenience, for 
extrapolating from beryllium compounds, 
such as beryllium sulfate to beryllium-copper 
would be that the elemental beryllium is the 
carcinogenic agent. In dilute beryllium copper 
alloys the beryllium exists in the alloy either 
in a solid solution or as a beryllide of the 
copper or cobalt. There is no known method 
at present of etching the elemental beryllium 
from the copper or vice versa. Metals in 
combination cannot be considered as the 
same physiological substances as the 
elemental metal. 

"More recent research with metals 
indicates that under some experimental 
conditions, a metal may actually inhibit the 
action of a known carcinogen, be it inorganic 
or organic. Manganese inhibited the 
carcinogenic action of nickel subsulfide, a 
project completed by Dr. Sunderman under a 
contract for NIOSH. (Sunderman, et al.. 
Cancer Research 36. 1790 (1976). Selenium 
inhibited the formation of colon tumors by 1, 

2, Dimethylhydrazine (Jacobs, et a/., Cancer 
Letters 2 ,133 (1977), and finally, copper 
inhibited ethionine carcinogenicity (Brada 
and Altman. Adv. Exp. Med. Biol., 91. 193 
(1977). 

"In conclusion I believe that the term 
substance should be specifically defined as 
including only a specific, unique material, but 
not groups of similar or related materials; 
thus a 'toxic* substance within the meaning of 
the regulation would properly be limited to 
the specific, unique element, compound, or 
alloy, or other material tested by a valid 
experiment and found to be carcinogenic. 

Such a definition would comport with current 
scientific knowledge about the very limited 
extrapolability of results with one material to 
other materials similar in composition or 
structure" (Furst, Tr. 7151-7157). 

Representatives from the Brush 
Wellman Company agreed with Dr. 

Furst that information on chemical 
structures should not be used by OSHA. 
“The Proposed Regulation,” Brush 
Wellman wrote, deals with; 

". . . the question whether chemical 
similarities between known carcinogens and 
other untested materials should be used as a 
basis for regulating the latter. Citing a 
number of circumstances in which small 
variations in composition or structure of 
different compounds or other materials can 
be determinative effects on carcinogenic 
potential, OSHA has tentatively concluded, 
and correctly so. that it will not rely on such 
similarities as a group for regulating 
materials . . ." (Brush Wellman, S. 3). 


The NIOSH expert panel originally 
stated, in response to questions, that 
“similarity in structure cannot be used 
in an objective manner for regulation of 
chemical(s) as a Class I material” (Ex. 
197, paragraph 29). However, during oral 
testimony, Dr. David Groth stated; 

"If one or more inorganic nickel 
compounds were tested and found to be 
carcinogenic, then we assume that all the 
other inorganic compounds are also 
carcinogenic." (NIOSH, Tr. 3011) 
***** 

"The fact that nickel sulfide has been 
found to be carcinogenic in rats by inhalation 
would indicate that nickel compounds in 
general are probably carcinogenic, and we 
would recommend that nickel compounds 
should be regulated as such. 

"Now, I am not aware of any other nickel 
compounds that have been demonstrated to 
be carcinogenic—the nickel carbonyl by 
inhalation-other than that by inhalation. 
Other than that, there are some that have 
been shown to be carcinogenic by 
intramuscular injection as well. 

"In general. I think that is correct. Once an 
opinion is made by the scientists who review 
the data that the nickel or whatever, metal 
salt, salts are carcinogenic, they can make a 
recommendation that the rest of the salts or 
inter-metallics or alloys will be also." 

"If in fact, though, that someone were able 
to demonstrate something entirely different. I 
think that information should be evaluated, 
and perhaps at some time an exception might 
be made for one or more substances. (NIOSH. 
Tr. 3048) 

Dr. Richard Niemeier clarified the 
NIOSH position on the usefulness of 
chemical structure information during 
oral testimony and stated that in the 
original NIOSH response to OSHA. 
quoted above: 

"(NIOSH was) addressing organic 
compounds or organic substances, as 
opposed to inorganic substances * * * we 
are qualifying [the original NIOSH response 
to OSHA) to state an organic chemical 
instead of all chemicals . . ." (Tr. 3060-3061) 

C. OSHA’s Conclusions 

On review of the scientific evidence 
presented at the public hearing, OSHA 
recognizes that its perceived position 
may not represent the consensus of 
scientific opinion found in the Record 
and perhaps should, therefore, be 
clarified or modified. The American 
Coke and Coal Chemicals Institute 
stated that: 

"It is not clear in the proposal whether by 
‘toxic substance’ or a ‘potential occupational 
carcinogen* OSHA intends to mean 
individual chemical substances or 
combinations thereof as well." and "urge[d] 
OSHA to clarify its position on this matter in 
such a way as to reflect the complexities of 
actual situations". (P.H.O., Exh. 249, pp. 3-4) 

In fact, there is substantial and 
documented evidence that for 
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substances that clearly fall into certain 
classes, strong inferences of potential 
carcinogenicity can be drawn on the 
basis of structural similarity alone. The 
chemical classes involved are primarily 
groups of organic chemicals, in which 
several members of the class have been 
shown to be carcinogenic and in which 
the activity can be associated clearly 
with a common chemical moiety or 
structural subunit (see the specific 
examples cited by Drs. Fishbein and 
Van Duuren). For substances in these 
classes, the presence of the chemical 
moiety in question may be useful in 
determining whether a substance should 
be identified as a potential occupational 
carcinogen. As explained by Dr. 
Fishbein, the critical factors involved in 
the use of this information are the 
experience and informed judgment of 
the scientists making the evaluation. 
Before using such information, OSHA 
will ensure that it is scientifically 
evaluated. Although OSHA is impressed 
by the opinion of Dr. Van Duuren that a 
chemical showing structural similarity 
to a group of known carcinogens, in 
combination with positive results in 
short term tests, should be classified 
into Category I, the scientific evidence 
does not justify adopting this as a 
general principle. On the other hand, it 
would clearly be imprudent to permit 
continued exposure of workers to a 
substance in a well-known class of 
carcinogens (e.g., alpha-haloethers, 
aziridines, or N-nitrosamines) while 
awaiting results of a long-term animal 
bioassay. In such cases, OSHA may 
regulate a group of substances on the 
basis of clear, positive evidence 
available on some members of the 
group. In hypothetical cases such as 
these OSHA intends to make use of 
expert scientific judgment, and the 
regulation as promulgated here provides 
sufficient flexibility to do so. 

Certainly, OSHA intends to utilize 
such evidence in priority setting. Section 
1990.132(b)(5) includes as one factor to 
be considered: 

“Whether the molecular structure of the 
substance is similar to the molecular 
structure of another substance which meets 
the definition of a potential occupational 
carcinogen; 

And OSHA has provided that one of 
the issues to be considered in the 
individual rulemaking is 

“(a) Whether the substance, group of 
substances or combination of substances 
subject to the proposed rulemaking is 
appropriately considered in a single 
proceeding;" (§ 1990.146(a)) 

The issues raised by inorganic 
compounds are more complex, and 
OSHA recognizes that scientific opinion 


on these issues is less uniform. On the 
other hand, the issue of what constitutes 
"structural similarity" among inorganic 
compounds was not addressed in any 
depth by the witnesses in this 
proceeding and some of the apparent 
divergences in opinion appear to reflect 
different concepts of "similarity". It is 
clear from the testimony presented at 
the hearing that the mere demonstration 
of carcinogenicity of one compound of 
an element does not warrant the 
automatic inference of carcinogenic 
risks posed by all other compounds and 
mixtures containing the element. On the 
other hand, some of the examples cited 
by Dr. Furst and other witnesses as 
cases of "non-carcinogenicity" are not 
convincing (e.g., nickel monosulfide and 
lead oxide). Beryllium copper is 
presently before OSHA in another 
rulemaking and will not be discussed 
here. Thus, OSHA cannot accept on the 
merits Dr. Furst’s conclusion that the 
carcinogenicity of each compound of a 
metal must be established 
independently. Nor does the position 
taken by Dr. Rogers, that "the question 
of carcinogenicity should be considered 
separately for each element, compound, 
mixture, alloy or other material. . . ." 
appear reasonable. To adopt this 
position would mean that regulation 
could be avoided and workers continued 
to be exposed to a carcinogenic material 
by a slight change in product 
composition. To take Dr. Rogers' 
position on mixtures literally would 
mean that data could not even be 
extrapolated from one batch of a 
commercial product to another. 
Moreover, limitation of resources would 
make this approach totally impractical, 
and uneconomical, even ignoring the 
years of exposure to workers that would 
pass before the results of testing of each 
batch were obtained. 

Instead of adopting any extreme 
position, OSHA intends to use 
"structural similarity" of inorganic 
compounds in a judicious and 
appropriate manner, with careful 
exercise of scientific judgment. In 
individual rulemakings taken pursuant 
to this policy, it may be reasonable to 
associate the carcinogenic activity 
exhibited by one or more compounds of 
a metal with the metal itself or with one 
of its compounds formed in vivo. In such 
a case, inferences of potential hazard 
posed by other compounds would be 
justified, at least if the element were 
present in a biologically available form. 
In other cases, such as manganese, cited 
by Dr. Furst, the carcinogenic activity of 
one manganese compound may not 
necessarily justify an inference of 
hazard for other manganese compounds. 


It is important to treat each case on its 
merits, and to utilize the scientific 
information in an informed and careful 
manner in each rulemaking. 

In summary, OSHA is persuaded by 
the testimony of expert witnesses that 
information on structural similarity 
should be used wherever it provides 
probative evidence of potential risks, 
subject to the exercise of expert 
scientific judgment, in the individual 
rulemakings taken pursuant to this 
policy and not foreclosed—one way or 
the other—by this rulemaking. OSHA is 
also persuaded by the testimony of Dr. 
Shubik, that failure to use structure- 
activity relationships in identifying and 
classifying potential carcinogens would 
be irresponsible. OSHA believes that 
the language in the final regulation is 
based upon a general scientific 
consensus and substantial evidence in 
the Record, viz: 

§ 1990.111(c). "This Part applies to 
individual substances, groups of substances 
or combinations or mixtures of substances 
which may be found in workplaces in the 
United States. In individual rulemaking 
proceedings under this Part, the identity and 
range of substances and mixtures to be 
covered by the standard will be specified and 
the appropriateness of applying the available 
evidence to the range of substances and 
mixtures proposed for regulation will be 
subject to scientific and policy review." 

OSHA notes that this decision does not 
differ from the method by which OSHA 
has regulated potential occupational 
carcinogens in the past. For example, 
vinyl chloride, 29 CFR 1910.1017, was 
regulated without regard to other vinyl 
substances, trivalent and pentavalent 
arsenicals were regulated together as 
one substance, 29 CFR 1910.1018, and 
emissions from coke-oven operations 
were regulated as a process, 29 CFR 
1910.1029. It is intended that this 
decision give OSHA and the public that 
needed scientific flexibility in regulating 
different or distinct potential 
carcinogenic substances in the 
workplace with maximum protection for 
the worker by regulatory decisions 
properly tailored to each regulated 
substance, combination of substances or 
process, whatever the case may be 
determined as appropriate in the 
individual rulemakings held pursuant to 
this policy. 

VIII. The Attempt To Make Quantitative 
Estimates of Carcinogenic Risks for 
Regulatory Purposes From Test Animals 

A. OSHA’s Proposal 

In the preamble to the proposed 
regulation (42 FR 54167), OSHA 
proposed tentatively to use quantitative 
estimates of carcinogenic risk, if at all, 
only at the point of "considering the 
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feasibility of the regulatory provisions of 
any given standard,” but not for the 
purpose of “evaluating the expense and 
level of control considered feasible in 
view of the risk posed by any given 
substance.” Citing papers by Mantel et 
al. (1975) and Mantel and Schneiderman 
(1975), the proposal pointed out the need 
to be cautious in estimating the nature 
of the dose-response relationship for 
any carcinogen. Citing a paper by 
Crump et al. (1976), OSHA referred to 
increasing evidence supporting the 
proposition that the response in terms of 
the number of individuals at risk within 
a population would be linear with dose, 
at least at low exposure levels: 

" 4 * * linear dose-response relationships 
are likely to be approximately correct for 
many environmental carcinogens, and this 
should be publicly agreed for such 
substances, a9 it was for radiation 20 years 
ago." (Crump et al. 1976. p. 2979: Exhibit 6 to 
Hoel Statement.) 

OSHA specifically invited the public’s 
attention to the issue of whether 
quantitative estimates of risk should 
even be attempted for substances 
identified as potential occupational 
carcinogens and, if so, the methods to be 
employed for a quantitative estimation 
of (42 FR 54167). 

B. General Response Received on the 

Issue 

A very large response was received 
on this issue of quantitative estimation 
of risks. However, the opinions 
expressed varied widely, reflecting 
substantial disagreements about the 
relative merits, accuracy, and reliability 
of existing methods for risk estimation. 
Most participants agreed that the risks 
posed by potential carcinogens can be 
of widely differing magnitudes. Many 
participants also argued that some 
attempt should be made by OSHA to 
estimate risks as a function of exposure 
levels. However, there was great 
disagreement as to how these estimates 
should be used in regulatory procedures, 
if they are made at all. Some 
participants proposed that numerical 
estimates of risk should be used directly 
in cost/benefit balancing, whereas other 
participants emphasized the 
uncertainties involved in low-dose risk 
estimation. Some participants believed 
that these uncertainties were so great 
that quantitative estimates should not 
be made at all. 

OSHA believes that many of the 
comments did not fully take into 
account OSHA’s statutory responsibility 
or the difficulties in extrapolating to 
low-dose human exposure. All the 
issues are discussed extensively below. 

A number of the participants placed in 
the Record very useful summaries of 


scientific evidence on the feasibility of 
making estimates of risk at low doses, 
on the methods available for making 
such estimates, and on their reliability 
and limitations. Section XI.B contains a 
detailed discussion of the economic 
implications of regulatory procedures 
that rely on quantitative risk 
assessments. This section is restricted to 
the scientific evidence OSHA places 
particular weight on the testimony and 
exhibits offered by specialists in this 
field, and by scientists with 
responsibility for making and reviewing 
such estimates, either for regulatory 
agencies or as chair-persons of expert 
scientific committees. These witnesses 
included Dr. David Hoel (NIEHS), Mr. 
Richard Peto (Oxford Univ.), Dr. Marvin 
Schneiderman (NCI), Dr. David Rail 
(Director, NIEHS), Dr. Matthew 
Meselson (Harvard Univ.), Dr. Donald 
Kennedy (Commissioner, FDA), Dr. 
Adrian Gross (FDA), and Dr. Roy Albert 
(EPA). OSHA also places substantial 
weight on the comments of Dr. Richard 
Wilson (Harvard Univ.), who provided a 
detailed review of the issues and 
specific suggestions for procedures. In 
addition, OSHA places special weight 
on the reports of recent expert review 
committees, including the Safe Drinking 
Water Committee (NAS 1977), the 
Saccharin Study Committee (NAS 1978), 
and the Scientific Committee of the 
Food Safety Council (FSC 1978). 

C. Review and Analysis of Comments 

For the purpose of review and 
analysis, the comments and testimony 
received on this issue may be divided 
into several discrete groups: 

1. General comments on the need to 
consider carcinogenic "potency" or to make 
quantitative estimates of risk. 

2. Definitions of "potency" and its relation 
to low-dose risks. 

3. Methods for extrapolating dose-response 
data to low doses. 

4. Scaling factors for extrapolating from 
animals to man. 

5. Factors complicating quantitative 
estimates. 

6. Comments on the role of risk estimation 
in the regulatory process. 

7. Specific proposals for making low-dose 
risk estimates and for using them in 
regulation. 

8. Specific examples of risk calculations for 
individual chemicals. 

1. General Comments on the Need To 
Consider Carcinogenic ”Potency ” 

A number of participants suggested 
that rational regulation required the 
consideration of carcinogenic “potency”. 
While this concept may be appealing, 
for many of the proposals the term was 
not properly defined, nor were detailed 
regulatory frameworks utilizing the 


potency concept outlined. For example, 
both API and AIHC recommended the 
use of quantitative risk estimates in non¬ 
specific terms, as follows: 

"The amounts of different chemicals 
known to have non-carcinogenic toxic effects 
can vary by several orders of magnitude 48 : a 
different permissible exposure limit for each 
is therefore appropriate and justified. Since it 
has been demonstrated that the amounts of 
different substances that produce 
carcinogenic effects can likewise differ by a 
million fold or more 49 . it seems irrational for 
the OSHA proposal to proceed on the basis 
that all known and potential carcinogens 
pose equivalent risks (by requiring the 
"lowest feasible" permissible exposure level 
in all cases). Carcinogens, like noncarcinogen 
toxins, should be classified or ranked in 
terms of potency, and regulated according to 
the degree of hazard that their use or uses 
presents to employees. For example, 
bischloromethylether is a very potent known 
human carcinogen: vinyl chloride is much 
less potent. More severe controls clearly are 
warranted for the former. Greater priority 
should be accorded to regulating a substance 
that is a potent carcinogen than a substance 
that is a weak carcinogen, where the extent 
of employee exposure is the same. 

"The AIHC alternative calls for 
categorizing both human and animal 
carcinogens in terms of the potency of 
carcinogenic response, "high." 

"intermediate," or "low". These 
classifications are provided primarily to 
assist in establishing regulatory priorities. 
(However, a low potency carcinogen may 
warrant high priority if exposures are high 
and extensive.) The potency distinctions also 
would be an indicator of the regulatory 
controls to be imposed: more stringent 
controls for the more potent carcinogens. 
However, the categories would not inflexibly 
determine the regulatory controls. Such 
controls, including the means of achieving the 
permissible exposure level, would be 
determined on a case-by-case basis in light of 
assessments of risks and benefits. Controls 
and exposure levels could easily differ for 
two substances in the same category, 
depending on the circumstances of each 
case." (AIHC Alternative Proposal, pp. 30-31) 
***** 

"It is possible to determine through 
statistical techniques alone that considerable 
differences exist in the potency of suspect 
carcinogens. For example, exposure to 
certain chemicals has resulted in the 
development of cancers only at very high 
concentrations and/or after lengthy periods 
of exposure, and then at levels only 
marginally more significant than for the 
control group. Yet, other substances have 
generated substantial increases in the 
incidence of neoplasms even after brief or 
low level exposures. Thus, for example, the 
environmental pollutant aflatoxin requires 
less than one microgram to induce liver 
tumors in rodents, and saccharin was tested 
at 7.5% in the diet." Furst Statement 21 

"OSHA’s current proposal does not take 
even obvious differences in potency into 
account. There are two reasons why OSHA 
should consider such information. First, such 
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information is necessary to prioritize 
substances for regulatory control: the most 
pressing health dangers should be controlled 
first. Second, without such information, 
OSHA will be unable to determine what level 
of health protection is feasible.” (API. S. 54- 
55) 

AIHC also proposed that OSHA 
should include assessments of risk in 
procedures for setting priorities: 

“Assessment of risk in this context means: 
(i) evaluation of the data to determine 
whether the quality of the epidemiological 
study or animal test provides a valid data 
base for a determination that a human cancer 
risk is presented by exposure to the 
substance: and (ii) evaluation of the potency 
of the substance with respect to human risk. 
This latter function includes selection of 
appropriate extrapolation techniques and 
consideration of the relevant metabolic and 
pharmacokinetic data as available.” (AIHC 
Memorandum on Priorities, p. 3) 

A number of individual witnesses also 
made comments to the same general 
effect. For example, Dr. Francis J. C. Roe 
(AIHC) made the following general 
conclusion: 

“(vii) Carcinogens differ in intrinsic 
potency and this should be taken into 
account in predicting possible human 
hazard." (Roe. S. 76) 

Dr. Richard Wilson (Harvard Univ.),. 
introducing his statement with detailed 
proposals for risk estimation, 
summarized his recommendations as 
follows: 

“I believe it is possible to make an 
adequate risk analysis from data on 
carcinogenesis in animals, and particularly in 
rodents. The evidence suggests that 
chemicals vary in their potency by factors of 
100,000, and that potency in any species can 
be factored very roughly into an in-human 
potency multiplied by a species factor, 
recognizing that chemical insults may strike 
different organs in different species. 

# * * * * 

“I have done some of this and I believe it is 
possible to calculate then the carcinogenic 
risk to man for any chemical where there is 
animal data. I have summarized some 
comparisons, and Professor Meselson has 
done also.” (Wilson, Tr. 3364-3365) 

Later, Dr. Wilson concluded: 

“So therefore, I think the whole purpose of 
the OSHA proposal would be enhanced if 
one defined the ‘as low as feasible' for 
exposures in terms of a calculation of risk 
and made some estimate of how much one 
could afford to pay to reduce that risk." 
(Wilson. Tr. 3372) 

Dr. A. E. M. McLean (AIHC) 
commented as follows: 

"OSHA ignores the concept of varying 
potency in carcinogens and proposes to treat 
all substances meeting its overly-broad 
Category I criteria alike, requiring the same 
regulatory response for each. This concept 


does not accord with reality, common sense 
or good science.” (McLean, S. 5) 

The Reserve Mining Co. commented as 
follows: 

“It is undisputed that carcinogens vary in 
potency. As noted in the ‘Supplementary 
Information": 

"In comparable test systems, chemical 
carcinogens can vary in the responses they 
elicit by as much as a factor of 10 7 
(10.000,000) (WHO Tech. Rept. 546, p. 11)" (42 
FR 54165). While recognizing that the 
potencies of carcinogens can vary by a factor 
of ten million, the OSHA proposal would 
gloss over such obvious distinctions and 
generically treat all carcinogens as one. 
subject to the same compliance standard. 
Such a generalized or generic approach to the 
regulation of carcinogens is at odds with 
recent scientific thought." (Reserve Mining, S. 
11 - 12 ) 

Dr. Robert Eckardt (American 
Occupational Medicine Assoc.) made 
the following statement: 

"That there are differences in potency 
between carcinogens is a well-established 
fact. This is illustrated in accompanying 
Table 1 from the literature or from 
government study reports. It is evident from 
this table that the effective dose for various 
cancer-producing agents in animals (that is, 
their potency) ranges from over 1% in the diet 
to as little as a few micrograms per day. 
Further, as stated recently by Boyland (J. Soc. 
Occup. Med. 27: 98,1977), Thus there is a 
million-fold variation in the activity of 
carcinogenic substances when expressed on 
the basis of dose required’." (Eckardt, S. 2-3) 

Dr. Robert A. Scala (Exxon) expressed 
a similar viewpoint, although he defined 
"potency” in a totally different way: 

"The individual dose-response curve, in 
comparison with other dose-response curves 
of chemicals, indicate differences in potency. 
For an individual chemical determined by 
animal testing to be a carcinogen, the potency 
(i.e. tumor-yield, or time-to-tumor, or total 
percentage of animals affected, or numbers of 
tumors per animal) can be related to dose 
rate and total dose administered. These 
factors differ widely for different compounds. 
Any classification system which simply ranks 
materials as carcinogenic or noncarcinogenic 
and fails to differentiate among them on the 
basis of potency, would not reflect the 
potential carcinogenic risk differences 
represented by different chemical 
compounds. To be useful, a system for 
classifying chemicals which present a 
potential chemical risk must differentiate 
between high, medium, and low potency 
carcinogens. Otherwise, the primary purpose 
of assessing the risk represented by a 
particular carcinogen will not be achieved. It 
would be pointless to group an extremely 
weak carcinogen with an extremely potent 
carcinogen, since both the priority for action 
and the specific regulatory response should 
be markedly different for them." (Scala, S. 
10 - 11 ) 

Dr. Authur Furst (Univ. of San 
Francisco) made a similar 
recommendation: 


"1. OSHA should ask the National 
Academy of Sciences, or some other body 
with broad-based expertise in dealing with 
carcinogens and cancer, to appoint a 
Committee to establish criteria for 
characterizing the carcinogenic potential of 
chemical substances. These criteria should go 
beyond the simple determination of whether 
or not a substance is a "carcinogen" to 
indicate whether or not there is actual 
evidence of a carcinogenic potential in 
humans, thus differentiating between human 
carcinogens and demonstrated animal 
carcinogens, and should also indicate the 
relative potency of both human carcinogens 
and animal carcinogens.” (Furst, S. 29) 

Dr. Paul Kotin (Johns-Manville) listed 
as one of the "crucial deficiencies" in 
the OSHA proposal: 

"The grouping of all carcinogens into a 
single category for regulation, in the face of 
universally recognized differences in potency, 
mode of action, and species response." 

(Kotin. S. 29) 

To meet this perceived deficiency, he 
made the following recommendations: 

"3. The validity of risk level assessment 
must be substituted for the rigidity of the 
"lowest feasible level" philosophy. 

4. The results of the study of risk 
assessment must be applied to a risk/benefit 
analysis." (Kotin. S. 32) 

Dr. Richard Zeckhauser (Harvard 
Univ.) made the following statement: 

“. . . the classification system totally 
ignores evidence of the potency of potential 
carcinogens. Two, it ignores many important 
aspects of dose-response 
relationships . . . and this is related to the 
potency." At the very least, some rough 
distinctions should be made on the basis of 
potency. Surely a substance shown to be 
carcinogenic to humans at exposures 
approaching current occupational levels 
ought to be treated differently than one for 
which the evidence is restricted to very high 
doses administered to animals by a route 
other than those encountered in the 
workplace." " (Tr. 4317-4318, quoting from his 
own draft of an unpublished paper) 

Dr. Philippe Shubik (Eppley Institute, 
Univ. of Nebraska) commented as 
follows: 

"The failure to appreciate the fact that 
carcinogens may differ in their potency by up 
to seven orders of magnitude considerably 
reduces the effectiveness of these proposals 
in the control of occupational carcinogens. 
Some attempt to divide carcinogens into 
strong and weak actors is essential.’- (Shubik. 
S. 33-34) 

A number of other witnesses made 
similar comments and proposals. 

In addition to these recommendations 
that "potency" and/or risk estimation be 
used in some manner to regulate 
carcinogens, a second group of 
participants testified that quantitative 
estimates of carcinogenic risks can and 
should be made—but only if their 
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uncertainties are explicitly recognized 
and their use carefully limited. These 
witnesses felt that risk assessments, 
given the uncertainties involved, would 
play a more useful role in the structuring 
of priorities than in the standard-setting 
process. Dr. Donald Kennedy 
(Commissioner. FDA) made the 
following comments: 

"I believe it important to note that not all 
carcinogens are equally potent and that there 
are vast differences in the levels of human 
exposure to carcinogens. Quantification of 
carcinogenic risks, regardless of the method 
used, takes into account these differences 
and permits the identification of the most 
important hazards, the least important or 
insignificant, and those falling between these 
limits. I urge OSHA to use quantification of 
risk as one component of decision-making. 1 
have no suggestion about the best way to 
quantify risk, but it is clear to me that, from a 
scientific view, it is important to do so.” 
(Kennedy. S. 11-12) 

Dr. David Hoel (NIEHS). a specialist 
in quantitative risk assessment, 
introduced his direct testimony as 
follows: 

“The need for a quantitative approach to 
human risk assessment can be based upon 
two premises: (1) Some carcinogens or their 
active metabolites directly interact with 
cellular DNA and produce a form of cancer 
which is the result of a Bingle cell somatic 
mutation (see Cairns (1975)). Thus we are at 
least theoretically in a no-threshold situation 
for some chemicals and therefore absolute 
safety cannot be assured (see NAS/NRC 
(1977)). (2) Quantitatively there is a broad 
range of carcinogenic potencies among 
chemical carcinogens (see NAS/NRC (1977). 
Meselson and Russell (1977)). 

"Given these two concepts there clearly is 
a need to assess quantitatively the risk to 
man at low exposure levels in order to have a 
rational standard setting and methodology." 
(Hoel. S. 1-2) 

Dr. David Rail (Director, NIEHS) 
stated that the concept of "feasibility” 
includes consideration of the magnitude 
of carcinogenic risks, and that scientists 
should both estimate 9uch risks and 
define the uncertainties in such • 
estimates: 

“Ultimately, however, the selection of a 
“feasible" level depends on a judgment as to 
when the costs of control (which may include 
health risks and resource costs as well as 
economic costs) are justified by the 
magnitude of the carcinogenic risks posed by 
unregulated exposure . . . The task of the 
environmental health scientist is to estimate 
as precisely as possible the magnitude of the 
risks posed by exposure, and to define the 
uncertainties involved in these estimates. The 
scientist should also specify the point at 
which scientific analysis ends and social 
judgment must be involved." (Rail. S. 1-2) 

Mr. Richard Peto (Oxford Univ.) 
agreed that the selection of a "feasible" 
level of control included some 


consideration of the magnitude of 
potential risks. (Peto, Tr. 2554) 

Mr. Steven Jellinek and Dr. Roy Albert 
(EPA) described how quantitative risk 
assessment is used by the 
Environmental Protection Agency: 

“EPA uses a two-step decision-making 
process to regulate potential carcinogens. The 
first decision faced is whether a particular 
substance poses a cancer risk. The second 
decision is what regulatory action, if any, 
should be taken to reduce the risk. The two 
decisions are reached separately. 

"Once EPA has determined that a 
substance being evaluated does pose a 
carcinogenic risk. EPA proceeds to 
independent analyses of the magnitude of the 
risk posed by the substance and, where the 
law permits us to do so, the socio-economic 
impacts of regulating the substance. Both 
analyses are completed before the Agency 
reaches a regulatory decision. The magnitude 
of the risk plays a significant role in EPA’s 
regulatory process, entering into the decision 
whether to regulate a substance, what 
priority we give to regulation of the 
substance, and what type of regulatory action 
(if any) we should take." (Jellinek, S. 2) 

'The second question of how much cancer 
the agent is likely to cause is answered by 
use of various mathematical extrapolation 
models applied to the animal or 
epidemiological results together with 
estimates of the levels of exposure to the 
agent to the extent that such estimates can be 
made. These quantitative estimates are 
regarded as crude and offered only to give 
rough estimates of the magnitude of the 
public health problem. Such estimates may 
be of use in setting regulatory priorities or in 
determining levels of feasible control." 
(Albert. S. 2) 

Mr. Jellinek suggested that OSHA 
should use quantitative estimates of risk 
for two purposes: 

"Second, we encourage OSHA to include 
risk estimation in its regulatory process. 
While cancer risk estimation is an imprecise 
endeavor involving many uncertainties, such 
estimation does succeed in providing some 
measure of the magnitude of risk posed by a 
substance. Such estimation should be used, in 
some instances, to determine whether to 
regulate. If a substance is believed to be a 
carcinogen but is a weak carcinogen to which 
few persons are exposed, the best regulatory 
course might be to defer any regulation in 
favor of concentrating limited resources on 
higher toxicity, higher exposure substances. 
OSHA's proposal does not appear to permit 
the agency to adopt this course. We believe 
that OSHA also should use estimation of risk 
to help establish priorities and to help 
determine “feasibility" of various levels of 
control. The greater the degree of risk posed 
by a substance, the tighter the control should 
be of that substance." (Jellinek, S. 5-6) 

Dr. Albert also recommended that 
OSHA should use quantitative risk 
assessment for the same two specific 
purposes: 

"Finally, a comment on the matter of 
quantitation of cancer risks. The 


extrapolation of cancer risks to very low 
levels of exposure is undoubtedly more useful 
to EPA than OSHA. In the general 
environment, exposures to carcinogens can 
commonly be very low and involve large 
populations. In the occupational setting the 
potential for exposure in always high. 
Nevertheless, because carcinogens can vary 
in potency by as much as a million fold. 
OSHA should strongly consider using 
quantitiative risk assessment to the extent 
possible for prioritization of chemicals and as 
a factor in judging feasibility of regulatory 
control." (Albert. S. 6) 

Dr. Joyce McCann (Univ. of Calif.) 
made the following suggestions in the 
summary of her statement: 

“II. Quantitative human risk extrapolations 
from animal carcinogencity tests can be 
useful within the lowest feasible level 
framework proposed by OSHA. 

A. There may be examples where 
"feasibility" and acceptable risk are quite 
incompatible. 

B. Risk estimates can be wrong by an order 
of magnitude, or even more, and still be 
useful as rough estimates in determining if 
the lowest feasible level is compatible with 
acceptable risk. 

C. Although the data are not extensive, 
they indicate that carcinogenic potencies of 
chemicals in rodents and in humans are 
roughly similar. 

D. For use in low dose extrapolations, a 
linear dose response, even though uncertain, 
is the most reasonable assumption consistent 
with the use of risk assessment calculations 
for the purpose of determining upper limit 
estimates. 

E. Although risk estimates can be useful 
within the context of the lowest feasible level 
approach, they should not be used to set 
exposure levels higher than the lowest levels 
feasible." (McCann. S. 3-4) 

These and other witnesses stressed 
the uncertainties inherent in 
quantitative risk estimates, and 
proposed their use only for limited 
purposes, as discussed more fully below. 

In contrast, a third group of witnesses 
expressed the opinion that quantitative 
risk estimates could not and should not 
be made at all, at least in circumstances 
where experimental data in animals 
were the only basis for estimating risks 
to exposed humans. Dr. Richard 
Griesemer (NCI) expressed this opinion 
as follows: 

"And where [the general principles of 
toxicology] do not apply, in my opinion, is 
when one tries to extrapolate to lower dose 
levels. In my opinion, as I have said. 1 do not 
believe that can be done, even for the 
animal." (Griesemer, Tr. 936) 

He continued: 

"But my belief then is that we should not 
attempt to extrapolate dose data or route 
data from animals to man; I do not think it is 
possible." (Griesemer, Tr. 957) 

Dr. William Lijinsky (NCI-FCRC) 
made the following statements: 
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“With only a single exception until now, all 
of the known agents carcinogenic in man 
have reproduced this carcinogenic effect in 
one or more species of experimental animals. 
But without reliable indication, man is more 
or less susceptible to their carcinogenic 
action than are the animals. This makes risk 
extrapolation impossible with our present 
knowledge other than to state a carcinogenic 
risk exists.” (Lijinsky, Tr. 1018) 

He added: 

“I do not extrapolate risk. I do not think it 
is possible. As 1 said in my summary. I do not 
think it is possible to extrapolate risk at all at 
the moment, except to say that any 
compound which induces tumors in 
experimental animals in a well-conducted 
test poses a risk to man if man is exposed to 
it. That is all you can say. You cannot 
measure the risk." 

***** 

“I said that there might be strong and weak 
carcinogens. 1 did not say we could identify 
which they were. 1 implied that there might 
be strong and weak carcinogens, but I did not 
say that we could identify them, or we could 
tell them one from the other in any way.” 
(Lijinsky. Tr. 1056) 

Similar statements were made by 
other distinguished scientists: Dr. 
Umberto Saffiotti (NCI). Tr. 1009; Dr. 
Benjamin Trump (Univ. of Md.), Tr. 2019; 
Dr. Curtis Harris (NCI), Tr. 2019; Dr. 
Isadore Dubin (Medical College of 
Penn.), Tr. 1128.1151,1166,1199,1202; 
and Dr. Bernard Weinstein (Columbia 
Univ.), Tr. 2284. Dr. Curtis Harris (NCI) 
was explicit in stating that we do not 
have test systems which can be used to 
predict “potency” of chemicals in 
humans: 

“Beta-naphthylamine is a good example. 
That is why 1 think we have to be very 
hesitant in making quantitative 
extrapolations. I do not think we can do that. 
Beta-naphthylamine for workers who have 
been exposed to that compound for over a 
five-year period causes 100 percent bladder 
cancer. Now, you would have never predicted 
that from the animal tests. You would have 
predicted that it is a carcinogen, but you 
would not have predicted its potency. And 
that is very unfortunate. I wish we had test 
systems in which we could predict potency, 
but we do not.” (Harris, Tr. 1974-1975) 

Dr. Griesemer (NCI) made a similar 
comment: 

“Intellectually and intuitively. I believe that 
it is very likely that there is a difference in 
potency of chemicals. When it comes to 
absolute evidence that demonstrates potency. 

I cannot do it, because of the confounding 
factors in the experiments.” (Griesemer. Tr. 
1005). 

Three recent reports of committees of 
the National Academy of Sciences have 
given similarly conflicting 
recommendations on the use of 
quantitative risk assessment. Dr. David 
Rail (Director, NIEHS) introduced the 
section of the report of The Safe 


Drinking Water Committee which dealt 
with safety and risk assessment (NAS 
1977a). This chapter was written by a 
subcommittee of which Dr. Rail was 
chairman. One of the four principles 
enunciated by the subcommittee as 
underlying efforts to assess the 
irreversible effects of long-continued 
exposure to carcinogenic substances at 
low dose rates was the following: 

"Principle 4: 

“Materials should be assessed in terms of 
human risk, rather than as “safe” or "unsafe.” 

“The limitations of the current 
experimental techniques do not allow us to 
establish safe doses, but with the help of 
statistical methods we may be able to 
estimate an upper limit of the risk to human 
populations. To calculate such a risk, we 
need data to estimate population exposure; a 
valid, accurate, precise, and reproducible 
assay procedure in animals; and appropriate 
statistical methods. Several general 
guidelines may be presented. First, no rigid, 
generally applicable procedure can be 
recommended for testing all toxic agents. 
Substances differ too much in their overall 
effects, and the design of appropriate assays 
will ultimately have to be left to the well- 
informed judgment of expert investigators. If 
substances that affect large populations are 
found to be carcinogenic, experiments of 
much wider scope may have to be conducted 
to obtain more detailed information on their 
possible effects in humans.” (NAS. 1977a, p. 
56; Appendix I to Rail Statement) 

Elsewhere in the chapter the 
subcommittee discussed methods for 
low-dose extrapolation and actually 
calculated potential risks for exposure 
to certain substances in drinking water 
[ibid, p. 794). However, as discussed 
below, the subcommittee strongly 
emphasized the uncertainties in low- 
dose risk extrapolation, and the 
committee did not use their risk 
estimates to propose drinking water 
standards. 

The Pesticide Information Review and 
Evaluation Committee (NAS, 1977b) 
considered it impossible to make 
quantitative estimates of risk to humans: 

“In conclusion, chemical carcinogens 
appear to act in laboratory animals and 
humans via similar and possibly identical 
pathways. One must assume, therefore, that 
chemicals which are carcinogenic in animals 
may be carcinogenic in humans, but the 
committee is unwilling to quantify this risk. 
The existence of large species differences in 
responses to chemical carcinogens is a 
fundamental uncertainty in the extrapolation 
of carcinogenicity data from laboratory 
animals to humans. 

"Through the use of data generated from 
experiments with animals, it is possible to 
attempt estimation of the risk to humans 
associated with exposure to chlordane, 
heptachlor. and/or their metabolites. 
Unfortunately, any such assessment must 
rely to a large degree on subjective judgment 
about the magnitude of certain important 


numerical quantities because of the lack of 
specific knowledge about the nature of the 
dose-response curves for the tested animal 
species beyond the fixed experimental range 
(i.e., within the range normally encountered 
in the environment). Furthermore, 
assumptions must also be made about the 
unknown effects of potential species 
differences with respect to physiological, 
metabolic, and/or carcinogenic processes 
involved. Clearly this assessment process is 
not entirely objective. Since the committee 
was charged with answering questions based 
on scientific facts, it considers it 
inappropriate to adopt such a judgmental 
procedure." (NAS. 1977b. p. 29: Exhibit lOd to 
Epstein Statement) 

Most recently the Report of the 
Committee for a Study on Saccharin and 
Food Safety Policy (NAS 1978) 
discussed this issue at some length. 
After presenting a set of disparate 
estimates of potential human risks, the 
Committee concluded: 

Since animal studies that are properly 
conducted to detect carcinogenic activity are 
qualitatively predictive of human responses, 
the committee concludes that saccharin 
ingestion presents a predicted cancer risk to 
humans. However, because of the substantial 
uncertainties in extrapolations from 
experimental doses to human exposure 
levels, the committee concludes that 
quantitation of risks to humans cannot be 
made with confidence. (Table 3-6). (NAS. 
1978, p. 3-74, emphasis in original). 

Finally, the Food Safety Council 
recently issued a report which 
recommended quantitative assessment 
of risks for all food components and 
calculated “virtually safe doses” for a 
number of carcinogens: 

“When toxic or other undesirable effects 
are found in test procedures, it is almost 
always at exaggerated dose levels. It then 
becomes necessary to estimate the 
probability of such a response at dose levels 
encountered under normal conditions of 
consumption. A procedure for making such 
an estimate is presented in the section 
entitled, Quantitative Risk Assessment.” 
(Food Safety Council, 1978, p. 4; Hearing 
Exhibit 227) 

In summary, there is considerable 
divergence of opinion among scientists 
on the issue of quantitative risk 
assessments. Although many 
participants believed it desirable to 
differentiate between carcinogens on 
the basis of the magnitude of the risks 
they pose, most recognized that there is 
considerable uncertainty in estimates of 
these risks, and a substantial number of 
distinguished participants believe that 
such estimates cannot be made at all. 
(See subsections 7 and 8 below.) 

2. Definitions of "Potency M and Its 
Relationship to Low-Dose Risks 

Many participants to this rulemaking 
used the term “potency” in imprecise 
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ways, in the passages quoted above. Dr. 
Eckardt used the term as equivalent to 
“effective dose” (concentration in diet 
or daily dose in mg/kg) whereas Dr. 
Scala used it as equivalent to effect 
(“tumor-yield, or time-to-tumor, or total 
percentage of animals affected, or 
numbers of tumors per animal”). Dr. 
Zeckhauser originally defined potency 
as: 

“basically how strong the carcinogenic 
potential of the substance is” (Tr. 4335. 
emphasis added). 

However, he subsequently gave two 
different definitions: 

“As I understood potency, it is—1 think one 
interpretation that is sometimes given to it is 
the slope of the dose-response curve, which 
basically says how much of a particular 
reaction you get for an increase in the dose 
level. So this would—potency, to give you a 
more general interpretation, as I interpreted 
it. means two substances to which we are 
exposed at the same level; the more potent 
one will cause more of whatever 
phenomenon we happen to be looking at. If it 
is carcinogenesis, the more potent substance, 
and if I say Substance A is twice as potent as 
Substance B, then / would say that over the 
relevant range that if I exposed 10,000 
workers to each of these two substances at 
the same levels of concentration, there would 
be twice as many workers contracting cancer 
in one sample as in the other, on an expected 
value basis. 

***** 

“And what it means is it is an abstract 
concept which can be applied in a great 
variety of areas which relates exposure to 
consequence. And therefore, it applies as 
well to human beings as it does to animals. 
We may not have the information on human 
beings, but certainly the potency concept 
applies to human beings.” (Tr. 4369-4370, 
emphasis added) 

Dr. Paul Kotin (Johns-Manville) 
defined potency as: 

"The ability to induce neoplasms on the 
basis of the concentration of the agent 
multiplied by its time, which is the 
pharmacologic definition of dose . . ." 

(Kotin, Tr. 8683). 

Dr. Kotin also drew an analogy 
between the term potency in chemical 
carcinogenesis and the term “linear 
energy transfer” in radiation 
carcinogenesis (Kotin, Tr. 4886). 
Although the latter is a measure of the 
effects of radiation at the cellular level, 
Dr. Kotin stated that he was equating 
this with carcinogenic potency at the 
whole-animal level (Kotin, Tr. 8701- 
8703). 

Only two scientifically precise 
definitions of potency were presented in 
the record. Dr. Joyce McCann (Univ. of 
Calif.) and Dr. Matthew Meselson 
(Harvard Univ.) designated the term 
potency as the daily dose in mg/kg 
giving 50% tumor induction in 24 months 


in a rodent bioassay. Dr. Lamm (API 
Alternatives Panel) gave a similar 
definition. The term was precisely 
defined in a paper by Meselson and 
Russell (1977), who also gave an 
operational method for calculating it 
from bioassay data: 

“We define the carcinogenic potency, k, as 
In2/Dy^, where is the daily animal dose 
which gives 50% cumulative single-risk 
incidence of induced cancer after 2 years of 
exposure, a time chosen to approximate the 
normal average life-span of laboratory rats, 
mice, and hamsters. 

***** 

“Animal experiments generally do not 
provide k directly. We obtain it in two steps. 
First, we estimate the cumulative single-risk 
incidence of tumor, I, at a time t measured 
from the start of treatment at dose rate D. 
Then we use the relationship k= [-In (1—I)/ 
(Dt nM )], where time is expressed in units of 2 
years. This serves to normalize experimental 
data to an accumulated single-risk incidence 
of 50% and an exposure time of 2 years. The 
relationship follows from the definition of k 
and the assumption that the proportion of 
previously unaffected animals developing 
tumors per unit time after exposure for a time 
t varies with the first power of D and the nth 
power of t. For continuous carcinogenesis, 
this dose and time dependence, with 2<n<4, 
provides an approximation to the data for a 
variety of animal and human cancers 
(Druckrey 1967; Doll 1971). Since there is not 
adequate information available to determine 
the best value of n for most of the compounds 
of interest here, we selected the value n=3 at 
the outset and have used it throughout. In any 
case, the rejection of experiments with 
exposure times of less than 50 weeks helps to 
avoid very large errors in normalization." 
(Meselson and Russell, 1977, p. 1474; Exhibit 
17 to Hoel Statement) 

Dr. Richard Wilson (Harvard Univ.) 
introduced and defined the term as 
follows: 

'This risk contains two factors; the 
exposure to the carcinogen, and the 
carcinogenic effect at this exposure. This will 
be a simple product if it is assumed that the 
dose-response relationship is linear. The 
slope of this dose-response relationship is the 
potency and we obtain a simple relationship 
at low doses.” (Wilson, S. 11) 
***** 

“The relationship between fractional 
cancer incidence and exposure (E) ( = dose 
rate) is I = (l—exp(-PE))=PE at low exposure 
where P is a constant called the potency. 
Sometimes the fractional cancer incidence is 
called the cancer risk. 

“This definition of potency assumes a 
proportional response even if animals show 
toxic effects. For the moment. I will ignore 
details such as these, and bring them in as 
corrections later.” (Wilson, 1978, p. 8; Hearing 
Exhibit 51) 

For an operational definition of 
potency, Dr. Wilson (Harvard Univ.) 
specified that one should take response 
data at high doses, draw a straight line 


to the origin, and calculate the potency 
as the slope of this line (Tr. 3428-3429). 
As is made clear in these quoted 
statements, Dr. Wilson’s definition of 
potency is dependent on the assumption 
of a linear dose-response relationship. 
Under this assumption, his definition is 
essentially the same as that of Meselson 
and Russell (Tr. 3428). However, if the 
dose-response relationship i9 not linear, 
the two definitions are not necessarily 
related at all. For example, if two 
carcinogens have dose-response curves 
of different shapes, one may be 
relatively more “potent” at high doses 
and the other relatively more “potent” at 
low doses. Thus, unless a specific 
mathematical form for the dose- 
response relationship can be assumed, 
there is no unique definition of 
“potency” that is applicable to any 
carcinogen unless a specific region of 
the dose-response relationship is 
specified (as was done, for example, by 
Meselson and Russell). 

OSHA’s primary concern is with risks 
to workers exposed at low doses, and 
for this purpose measurements of 
responses at high doses are not directly 
applicable unless some method of 
extrapolation can be agreed upon. 
However, all the definitions of potency 
proffered at the hearing (including 
Wilson’s—Tr. 3429) are of very limited 
relevance since they are based on 
measurements of responses at high 
doses. The important question at issue is 
a different one: how to estimate risks at 
low exposure levels. 

Another fundamental consideration is 
that “potency” is not an intrinsic 
property of a carcinogen, but can only 
be defined in terms of a specific test 
system. Dr. Peter Goldman (APJ) stated 
this most explicitly: 

“Well, I think that first of all. potency has 
to be defined in terms of a particular test 
system. 

“In other words, the measurement that is 
made is critical and the system in which that 
measurement is made. And then just, if we 
now in that system have two compounds A 
and B and we find that we get the same 
response in these two systems with twice as 
much A as B, then we can say that A is half 
as potent as B. 

“In other words, and there are a little 
technical tricks one looks for 50% response 
and equates compounds on the basis of 
weight required to give the 50% response. But 
basically. I think that that is the definition of 
potency. 

“And, I might point out that perhaps some 
confusion arises in that in certain test 
systems compound A can be more potent 
than compound B. whereas in another test 
system the reverse can occur." (Goldman, Tr. 
4469) 

Dr. Umberto Saffiotti (NCI) also 
discussed this issue at some length: 
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“There has been discussion of the word 
“potency" as if that were something we can 
identify as being intrinsic in the molecular 
structure of a chemical; a chemical carries 
that potency. Now. potency obviously is 
potency as measured by an effect. The effect 
is in interaction of the agent with a host, and 
the potency that we can—the effects that we 
measure and can try and classify in potency, 
are the results of that chemical biological 
interaction. Therefore, they are dependent on 
the biological conditions under which the 
interaction occurs. 

"Now, if we change that, we are to be—we 
are expecting that the total effect will change. 
Therefore, we are measuring something that 
is a variable by itself. Now. if that range of 
variables were narrow and if we could say 
by and large, if something has a potency that 
we can measure by the intensity of this effect 
and the effect in another species or system or 
under other conditions may vary from it. but 
probably not more than by a factor of two, 
we would then have a least a certain basis 
for correlation if we were comparing minor 
variations there with possibly large 
variations between different chemicals. 

"Now. so far we have been looking into 
this matter with a great deal of interest 
because it would be very useful scientifically 
to be able to make some sense out of the 
whole issue of potency. I hope some day we 
will find some new approach to it that would 
allow us to do it. At the present time we find 
such a marked variation in the response, both 
at the inter-individual level, particularly as it 
applies to people, and at the species-to- 
species or biological system to biological 
system level, that we cannot really 
extrapolate the magnitude of an effect as 
measured in one case to the prediction of an 
effect in another. Therefore, the term 
"potency," which is implying a continuum, a 
property, is to me really not possible to 
document in a scientifically acceptable way. 
We can have different orders of effect within 
a biological system, then when we change the 
system we change the effect." (Saffiotti, Tr. 
1005-1007) 

OSHA concludes that much of the 
testimony addressed to carcinogenic 
"potency” was either confused or 
relevant only to responses at high doses. 
Since standards setting is concerned 
with estimation at low doses, such 
concepts are not directly relevant. The 
remainder of this discussion will be 
limited to analysis of testimony on the 
subject of estimation of risks resulting 
from low doses. 

3. Methods of extrapolating dose- 
response data to low dose levels 

Extrapolation of dose-response data 
to predict potential risks at low doses 
requires some kind of assumption about 
the mathematical form of the dose- 
response relationship. Several detailed 
descriptions of mathematical models 
incorporating such assumptions are 
available. One of the simplest 
introductions is provided in the report of 
the Committee for a Study of Saccharin 
and Food Safety Policy (NAS 1978): 


"A chemical that has been associated with 
an increased cancer incidence in bioassays of 
laboratory animals is likely to be a 
carcinogen in humans. Extrapolation to 
humans of cancer incidence in animals is 
necessary to quantify the expected degree of 
risk for humans that are exposed to 
concentrations of the chemical that differ 
from those in bioassays of animals. This 
extrapolation procedure consists of two basic 
steps: 

1. within the test animal species, 
extrapolation of the experimental results of 
tests performed at high exposure or dose 
levels to much lower exposures in animals, 
which correspond to human exposures; and 

2. extrapolation of these estimated risks for 
animals at low doses to the risks for humans 
at comparable levels. 

"The first step in this process requires the 
assumption of some biological model, which 
implies a mathematical rule that relates the 
dose level of a particular carcinogen to an 
observable response, e.g., the occurrence of a 
particular type of tumor at any time within 
the animal’s natural lifespan or lifetime for 
the duration of the study. This assumption is 
normally required since the animal studies 
are conducted at much higher exposure levels 
than are commonly found for human 
exposures. These high exposure levels must 
be used to obtain measurable results with a 
limited number of animals. At dose levels 
that correspond to common human 
exposures, several thousand animals would 
be needed to estimate the increased 
carcinogenic risk in humans. 

"Many theoretical dose-response models of 
carcinogenesis have been proposed, each of 
which leads to a particular mathematical 
form for this dose-response relationship. All 
theories have one concept in common: that 
there is no known uniform threshold dose 
below which any carcinogenic response is 
impossible for all individuals at risk. Even if 
thresholds do actually exist, it is scientifically 
impossible to measure them or to prove their 
existence. In addition, the assumption of one 
uniform threshold for heterogenous groups is 
unrealistic. It is much more likely that each 
member of the population has an individual 
threshold level which is some complex 
function of unique biochemical and 
physiological composition. A further 
argument against use of threshold models for 
the estimation of attributable risk is that the 
environment contains many carcinogenic 
agents and that the particular chemical in 
question may be acting additively over and 
above this "background." Therefore, since 
tumors do appear spontaneously in a central 
population, the threshold, assuming it does 
exist, has probably already been exceeded 
by the environmental background. Craig and 
Miller (1974), in a review of 151 dose- 
response curves, found only one to be 
inconsistent with the no-threshold 
hypothesis. 

"Some of the more commonly used 
mathematical extrapolation modes are the 
following: 

"The probit model is derived from the 
assumption that each member of the 
population has his own tolerance level for the 
chemical, below which there will be no 
response and above which the subject will 


respond. These tolerances are further 
assumed to vary among members of the 
population and to follow a log-normal 
probability distribution. Mantel and Bryan 
(1981) have suggested use of a modification of 
this model for extrapolation of carcinogenesis 
bioassays from high to low doses. Since the 
tolerance distribution for the homogeneous 
laboratory animal population should have a 
smaller variation than that of the 
heterogeneous human population, they 
suggest that the risk extrapolation be based 
on a model with a more shallow slope than 
that observed in the bioassay. This shallow 
slope should be no greater than the average 
true slope over the extrapolation range. A 
slope of one probit per 10-fold change in dose 
is commonly used for this Mantel-Bryan 
extrapolation. 

"The single-hit, or single-event, model is 
derived from the assumption that cancer 
starts in a single cell as the result of some 
random event, or "hit", which produces an 
irreversible change in the cell’s DNA. It is 
further assumed that the probability of this 
event, attributable to the carcinogen in 
question, is proportional to the exposure 
level. 

"The multi-stage model (Crump et ol, 

1976), a generalization of this single-event 
model, is derived by assuming that the 
carcinogenic process consists of some 
unknown number of stages that are required 
for cancer expression. The probability of at 
least one of the transitions from one stage to 
another is assumed to be a property of the 
particular carcinogen in the same manner as 
the single-event model. 

"Other models, such as the log-logistic and 
multi-hit models (Food Safety Council, 1978) 
have also been proposed, but the three 
models described above produce a range of 
extrapolations that would be obtained by 
most other models. Models of dose-response 
based on the actions and reactions on in-vivo 
chemical and physiologic processes have also 
been proposed (Gehring and Blau, 1977). 
These are determined by a series of 
differential equations corresponding to 
multicompartmental models of the chemical 
processes within the body that correspond to 
the internal fate of the chemical carcinogen. 

"The difficulty with using any of these 
dose-response models for high- to low-dose 
extrapolation purposes is their similarity over 
the observable response range, 5% to 95% 
response rates, contrasted with their 
dissimilarity in the range of very low 
response rates (Table 3-7). 

Although all three models are similar in the 
observation range, the lower part of the table 
shows that extrapolation to exposure levels 
that are expected to give very low response 
rates is highly dependent upon the choice of 
mathematical model. The upper part of Table 
3-7 shows that three of the most commonly 
used models differ by very little over a 256- 
fold dose range. At a dose that is 1/1000 of 
the 50% response dose, the single-hit model 
gives an estimated response rate that is 200 
times as large as the log-normal model. The 
fact that a limited animal bioassay that is 
conducted at dose levels high enough to give 
observable response rates cannot 
discriminate among these various models and 
the fact that these same models are 
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substantially divergent at lower dose levels 
provides the major uncertainty for high- to 
low-dose extrapolation. (NAS 1978, pp. 3- 
61-3-66). 

TABLE 3-7.—Expected Response Rates as a 
Function of Dose for Different Dose-Response 
Models* 


Relative 

Percent 


Dose 

Log Normal Log Logistic Single Hit 

16 

98 

96 

99 + 

8 

93 

92 

99 

4 

84 

84 

94 

2 

69 

70 

75 

1 

50 

50 

50 

50 

31 

30 

29 

.25 

16 

16 

16 

.125 

7 

8 

8 

063 

2 

4 

4 

0.01 

.05 

.4 

.7 

0.001 

.00035 

026 

.07 

0.0001 

0000001 

.0016 

.007 


• Data from USDHEW 1971. 


A number of other sources provide 
more technical accounts of the 
mathematical models available. Dr. 
David Hoel (NIEHS) provided the 
following introduction to the multi-stage 
model and showed its relationship to the 
linear model: 

"Several quantitative theories of 
carcinogenesis have been proposed which 
relate tumor incidence with both dose rate 
and duration of exposure of the carcinogen. 
These models generally assume that the 
carcinogenesis process is single cell in origin 
and is the result of several stages which can 
include somatic mutation. The transitional 
events are individually assumed to depend 
linearly on dose rate. This then leads in 
general to a model in which the probability of 
tumor is approximately a low order 
polynomial in dose rate. In the low dose 
region which would relate to environmental 
levels one finds that the response is well 
approximated by a lidear function of dse rate 
(Aimtage ad Doll, 1961; Crump et al , 1976). 
Another class of dose response models which 
have been applied are those which have a 
history in bioassay work. For example, both 
the logistic and probit functions are used for 
estimating LD*> in toxicology. Mantel and 
Bryan (1961) have applied the probit to low 
dose estimation in carcinogenesis. Its 
drawback is primarily that the model is not 
based upon a mathematical description of a 
biological mechanism as is the case with the 
multistage somatic mutation model. Since it 
produces quite different results in the low 
dose region it probably should not be applied 
in those cases where it is believed that the 
carcinogen is direct acting with cellular DNA 
as is proposed in the multistage models 
(Crump et al., 1976; Guess et al., 1977). 

"Of the multistage models the one 
discussed by Armitage and Doll (1961) has 
received considerable attention (Crump et al.. 
1976 and 1977; Guess and Crump, 1976; Guess 
et al.. 1977; Hartley and Sielkin. 1977). The 
function which is used states that the 
probability of a tumor by time t using dose 
rate d is 


P(d.t) = 1 - expt - g(d)h(t) ] 

where 

k 

0(d) ~ II (o,+0,d) 

i»i 

with ai>0./3,>0 for i=l. k. This 

represents a k stage or mutational step model 
with dosage and time factoring. The above 
mentioned authors have developed maximum 
likelihood estimates for the unknown 
parameters in the model. Further they have 
approximate confidence estimates on low 
dose estimates of the probability of tumor. 
These procedures are mathematically 
complicated in that computing algorithms are 
required in order to obtain the estimates. 
Recently Guess et al. (1977) have applied 
these algorithms to experimental 
carcinogenesis data on vinyl chloride, DDT. 
chloroform. DMN and dieldrin. In all of these 
cases k=l or 2 was found to provide the best 
fit although DMN yielded a zero estimate of 
the linear coefficient. In each case the upper 
bound of risk was estimated to be linear at 
low dose as one would theoretically 
anticipate. 

"It was previously mentioned that the 
multistage models were approximately linear 
at low dose rates. An important question is: 
how good is the linear approximation? It may 
be that linear extrapolation is a perfectly 
adequate method and much simpler than 
using complicated computer algorithms. 
Furthermore, there is the intuitive belief that 
the lower convex portion of a typical dose- 
response curve would be bounded above by a 
straight line (Hoel et al., (1975). It is felt, 
however, that a line is a too conservative 
upper bound in that it greatly over estimates 
the risk at low dose levels. It has been shown 
by Crump et al., (1976) that the linear 
approximation to the multistage model is 
quite good if a background or spontaneous 
tumor rate is present." (Hoel, S. 2-4) 

Additional technical data are 
provided in Dr. Hoefs testimony and in 
references thereto (Albert and 
Altschuler, 1973; Armitage and Doll, 

1961; Cornfield, 1977; Crump et al., 1976, 
1977; Guess and Crump, 1976; Guess and 
Hoel, 1977; Guess et al., 1977; Hartley 
and Sielkin, 1977; Hoel et al., 1975; 

Mantel and Bryan, 1961). Otherdetailed 
presentations are found in the Reports 
of the Safe Drinking Water Committee 
(NAS 1977a, pp. 39-69) and the Food 
Safety Council (1978, pp. 109-120). 

A variety of different opinions has 
been expressed about the relative merits 
of the various mathematical models 
discussed in these sources. The late Dr. 
Hardin B. Jones (Univ. of San Francisco) 
took one extreme position in stating that 
all "true carcinogens" display linear 
non-threshold dose-response 
relationships: 

"Other substances that may cause cancer 
are more appropriately called true 
carcinogens because they show no threshold 
in the testable dose-risk relationship. The risk 
they impart is proportional to dose, which is 
to say, approximately constant in added 
degree of risk of cancer for each added unit 


of exposure. True carcinogenesis involves 
such hydrocarbons as: methylcholanthrene, 
dibenzanthracene, or benzopyrene. Another 
example is ionizing radiation." (Jones, S. 3: 
see also S. 11-13 and Jones and Grendon, 
1975. p. 252.) 

Dr. Richard Wilson (Harvard Univ.) 
also proposed that the linear model 
should be used in risk assessment: 

"The preferred technique for simplicity and 
for a prudent (conservative) public policy is a 
linear interpolation with no threshold" 
(Wilson, S. 2; see also Tr. 3422-3423). 

Mr. Richard Peto (Oxford Univ.) 
explained that most models predict a 
linear dose-response relationship at low 
dose, because of the probable existence 
of "equivalent background", i.e., 
exposure to other background 
carcinogens to which the effects of an 
added carcinogenic agent will be 
linearly additive (Peto, S. 1; Annex B; 
Peto 1978). He explained during his oral 
testimony: 

"Now. if we admit the possibility of such a 
background, then it turns out that all the 
arguments as to whether we should have 
linear models, K-hit models, one-hit models, 
probit models, log normal models or 
whatever, becomes irrevelant to the 
mathematical estimation of the upper 
confidence limit on the risk associated with a 
particular low dose. If any of these models is 
formulated in the mathematical form that the 
risk is equal to some function—probit, log 
normal, whatever—of dose plus background 
dose, then the consequences will be the 
same. Where background dose now becomes 
a parameter to be estimated statistically and 
if the model is formulated in this way, then 
we always finish up with linear upper 
confidence limits; you know, that the risk just 
turns out to be proportional to the dose at 
low doses." (Peto, Tr. 2514) 

Essentially the same point was made 
in detail in the original paper by Peto, 
Hoel and their colleagues in which the 
multi-stage model was developed (see 
comment by Hoel quoted above): 

“Virtually all models of carcinogenesis that 
depict the exposure as affecting an already 
ongoing process will lead to linearity at low 
dose. We have discussed the validity of this 
assumption above. This result then implies 
that, no matter what the biological 
mechanism we might imagine, if the 
carcinogen increases some part of the 
already ongoing process, then we should 
expect the response to be approximately 
linear at low dose. 

"As pointed out above, this assumption of 
dependence or common mechanism is not 
trivial. It can make orders of magnitude 
differences in the estimated risk associated 
with low dose exposure. 

"If we conceive of the cell alteration 
process as a series of discrete single-cellular 
events that can occur in sequence or 
randomly in any given cell and that a dose- 
independent induction period follows, then 
we should expect dose-response over 
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background to be linear. We have required 
neither that all steps be affected by the 
carcinogen (only some) nor that these steps 
be ail mechanistically similar in quantity or 
quality. This general class incorporates most 
of the reasonable models that have been 
proposed. The keys to this result are the 
assumptions of the single-cell origin and the 
lack of any appreciable dose dependence in 
the induction period. 

"A further extension of the group of models 
allows the incorporation of threshold models 
into the class of “linear at low dose." We 
have indicated that, if we conceive of single 
cells as the biological unit at risk and that the 
initiation response is a threshold 
phenomenon, then by assuming that the 
threshold is randomly distributed in dose we 
find that the low dose response of the whole 
tissue over background will be approximately 
linear. If, rather implausibly, we do suppose 
that some sort of cellular thresholds exist, 
then clearly all cells do not have the same 
threshold since all cells do not all become 
cancers simultaneously. Here again, we have 
assumed that the carcinogen acts in 
conjunction with the "spontaneous" or 
background effects. 

***** 

"Practical Implications. Our results may be 
crudely summarized by the observation that, 
in environments already containing 
appreciable amounts of carcinogenic 
processes, the effects of any slight addition to 
these processes will be proportional to the 
amount added. Both control laboratory 
animals and wild humans already suffer a 
considerable incidence of cancen thus the 
extra incidence caused by a small amount of 
a new carcinogen will be proportional to the 
dose rate of that carcinogen. This thought is 
not particularly remarkqjjle, but its 
implications are that much previous 
investigation of the form of the dose-response 
relationship at infinitesimal doses is 
irrelevant to the interpretation of animal 
studies for the formulation of social policy. 
***** 

"In our opinion, linear dose-response 
relationships are likely to be approximately 
correct for many environmental carcinogens, 
and this should be publicly agreed for such 
substances, as it was for radiation 20 years 
ago." (Crump et al.. 1976. pp. 2978-2979; 
Exhibit 7 to Hoel Statement) 

The Report of the Safe Drinking Water 
Committee also stated that a wide class 
of multi-stage models leads to 
predictions of linearity at low doses and 
that these models have good theoretical 
justification: 

"Most of these theories start with the 
premise that the carcinogenic process 
consists of one or more stages that occur at 
the cellular level, but that not all of these 
stages are related to the carcinogen. These 
stages may be cell mutations or other 
biological or chemical events and may be 
monocellular or multicellular in origin. The 
probability of transition to an event related to 
the carcinogen is assumed to be proportional 
to the exposure. The exact nature and causes 
of these events are largely unknown. 
However, the most important aspect of these 


quantitative theories of carcinogenesis is that 
most of them lead to mathematical models for 
which the probability of tumor occurrence is 
generally related to a polynomial function of 
dose. For low exposure, the region of most 
importance, they are well approximated by a 
simple linear function of dose (Iverson and 
Arley, 1950; Fisher and Holloman. 1951; 
Muller. 1951; Nordling, 1953). This class of 
dose-response models may be considered as 
models that are "linear at low dose." Other 
mathematical dose response models have 
been proposed for this problem of 
extrapolating from high doses to low doses, 
the most notable being the log-probit method 
of Mantel and Bryan (1961). These types of 
models have little biological justification in 
what is known about the carcinogenic 
process. In addition, some require use of 
preselected parameters chosen without 
regard to the particular experimental 
situation or results. A dose response model 
selected for extrapolation purposes should, at 
the very least, be consistent with current 
knowledge of the carcinogenic process." 

(NAS. 1977a, p. 47; Appendix I to Rail 
Statement) 

Dr. Arthur Upton (Director, NCI) 
similarly pointed out that it was a 
fundamental principle of radiation 
carcinogenesis that dose-response 
relationships should be assumed to be 
linear at low doses. He then stated; 

"Accordingly, unless speciFic exceptions 
can be demonstrated, it would appear 
prudent on the basis of present knowledge to 
apply to chemical carcinogens the four 
principles listed above for radiation 
protection." (Upton. S. 7-8) 

Dr. Upton stated further: 

"I think for purposes of public protection 
policy, it is generally advocated that one 
assume a linear dose-effect relationship in 
the low dose domain." (Upton, Tr. 280) 

Other witnesses who gave reasons for 
preferring the linear and/or multi-stage 
models for low dose extrapolation 
included Dr. Joyce McCann (Univ. of 
Calif.): 

"This is, of course, another problem, that 
because of the confidence limits on the points 
that we can generate, because they are so 
wide, they are not inconsistent with other 
hypotheses. But the linear dose-response is 
more theoretically pleasing. The Mantel- 
Bryant really does not have much of a 
biological basis at all." (McCann. Tr. 1573) 

Finally, the NAS Pest Control 
Committee also recommended use of the 
linear extrapolation procedure: 

"Estimates of Carcinogenic Hazard. Until 
more is known about the mechanisms of 
chemical carcinogenesis, any method of 
extrapolation to predict cancer rates at doses 
much lower than tested will remain partly a 
matter of conjecture. However, the single¬ 
event hypothesis probably provides an upper 
limit for induced incidence estimates at low 
dose levels and is compatible with the very 
limited human data on carcinogenesis at 
intermediate response levels. It would 


therefore seem prudent to employ the single¬ 
event hypothesis in making risk estimates, at 
least for those carcinogens for which the 
dose-response curve from animal 
experiments approaches linearity at the 
lower response levels that can practically be 
studied. In that case, the estimated total 
lifetime incidence in man resulting from 
continuous exposure to an environmental 
carcinogen would be the lifetime incidence 
for continuous exposure to the same total 
dose per body weight found by extrapolation 
of the animal data under the single-event 
assumption. For risk assessment, the 
resulting estimate would then be subject to 
adjustment to allow for statistical uncertainty 
in the input data." (NAS. 1975a, p. 85: 
Appendix H to Rail Statement) 

In contrast to this very wide support 
among experts for the use of linear and/ 
or multi-stage extrapolation models, 
only a few statements were made in the 
record justifying the use of other models. 
Dr. Kelvin H. Ferber (Allied Chemical) 
expressed a preference for the log-probit 
model: 

"We next address the choice of a dose- 
incidence model. The logistic model is merely 
a mathematical convenience with little bio¬ 
physical support. The one-hit and Weibull 
models ignore the many defenses (13) 
available to the organism and frequently lead 
to absurdly low acceptable dose levels. The 
lognormal or log-probit model, preferred here, 
does have a biophysical basis, beyond the 
fact that many sets of dose-response data fit 
the model rather closely. At low 
concentrations, the action of foreign 
molecules requires work and the rate is thus 
limited by the well-known work function: 

W = NRT In Ca/Ci 

from which it follows that the amount of 
work done, that is. the intensity of attack on 
a cell or organ is a log function of the 
available dose. The measureable results of 
the attack, on the other hand, depend on the 
susceptibility of the specific organism. It is 
widely accepted that, in a large population, 
susceptibility is randomly or normally 
distributed. This is logical, since 
susceptibility is influenced by a myriad of 
physiological, biochemical and genetic 
factors. (Ferber, S. 3-4) 

However, no other witness supported 
such a relationship between “work” and 
“intensity of attack.” Dr. Adrian M. 
Gross (FDA) criticized the linear model 
and introduced correspondence by 
Mantel arguing that the Mantel-Bryan 
procedure is better based scientifically 
(Mantel, 1978: for responses see Cancer 
Research, 38:1835) 

"Crump’s linear model, which is practically 
identical with the so-called "one hit" model, 
provides a bound of conservatism to all 
models for extrapolation into a region of very 
low rate of response from observable data 
with the usual size experiments. But the fact 
that the linear or the one hit model is the 
most conservative one that could be 
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conceived does not by itself make it the most 
desirable one. 

***** 

"To all this I would add merely a single 
observation: what distinguishes Mantel and 
Bryan’s (probit) procedure from that of all the 
other competing proposals is that theirs is the 
only one to have evolved from considerations 
of demonstrable realities as opposed to 
merely mathematical speculation. Basically 
all of these proposals for risk assessment at 
very low levels of exposure differ amongst 
themselves mainly in the steepness of the 
extrapolating slope. Mantel and Bryan’s 
choice here, one probit per logarithm of the 
dose, was the result of examining a variety of 
dose-response relationships in the field of 
biological assays as was clearly explained in 
their original paper published in 1961 in the 
Journal of the National Cancer Institute. They 
chose this slope in what I would term a 
"reasonable" fashion, as opposed to a 
possible anarchistic or nihilistic choice of the 
most conservative (flat) slope that one could 
conceive." (Gross, S. 6-9) 

One argument presented by Gross 
was that use of the Mantel-Bryan 
procedures would tend to promote good 
experimentation (Gross, S. 10-11). 
However, Dr. Wilson considered that 
other low dose extrapolation procedures 
would do so also (Wilson, Tr. 3433). 

The only other detailed discussion of 
the relative merits of the various 
extrapolation models was in the report 
of the Food Safety Council. This report 
expressed a preference for the multi-hit 
model, basically on the grounds that this 
model takes into account empirical 
evidence for dose-response curves that 
are steeper than linear in the observable 
response range: 

"5. There are three related but logically 
distinct elements involved in choice of a 
method: the choice of a model, the choice of 
an extrapolation procedure, and a societal 
judgment as to acceptable risks in the light of 
possible benefits or lack thereof of the agent 
under consideration. 

"The models that currently seem usable or 
close to usable fer low dose extrapolation are 
the probit model, the one-hit model, the k-hit 
model and the Armitage-Doll model. The 
statistico-pharmacokinetic model, which is in 
many respects the most biologically realistic 
of all, is excluded because it appears to 
require quantitative information on metabolic 
pathways that will often not be available. 

The one-hit model is really a special case of 
the k-hit model and does not require separate 
consideration. The four dose level 
experimental design recommended in 
Chapter 10 will lead to responses permitting 
the estimation of both parameters of the k-hit 
model and the control response as well, more 
often than designs now in use. If the 
estimated value of k is near unity, this will be 
equivalent to the choice of the one-hit model, 
but the choice governed by data rather than a 
priori considerations. Any of the other three 
models will describe most data sets in the 5% 
to 95% range equally well and the choice 
among them must depend on other 


considerations, such as the rapidity with 
which each approaches control, response as 
dose approaches zero. The probabilities 
yielded by the probit model approaches zero 
faster than any power of D, the k-hit model as 
the k lh power of D. and by the Armitage-Doll 
model slowly, as the first power of D for a, 
> 0 . 

"A major mathematical basis for this slow 
approach is the ad hoc assumption that the 
somatic mutation rate is of the form of (a + d), 
where D is dosage, a the spontaneous 
mutation rate (presumably often the result of 
exposure to physical or chemical 
carcinogens) and b>0. This is a very strong 
assumption which is not supported by (a) the 
general lack of evidence for dose-wise 
additivity shown by many experiments in 
joint effects of two or more agents, as 
discussed in Section 2. or (b) experiments in 
which the effects of one tumor inducing agent 
inhibits those of another, or (c) experiments, 
such as those of Hsie et al. (1978) with 
methanesulfonate in Chinese hamster ovary 
cells, in which an in vitro linear dose- 
response curve for mutation disappears when 
performed in vivo, in agreement with the 
view that whole body defense mechanisms 
impair linearity. 

"Some agents which are carcinogenic at 
high dose levels have little or no observed 
effect at low dose levels, in apparent 
disagreement with the linear assumption (see, 
however, National Academy of Sciences. 

1977 p. 40). Thus, nitrilotriacetic acid (NTA), 
which led to kidney tumors in 12 out of 48 
rats when fed at 2% in the diet had an 
incidence of 2 out of 91 at 1.5%, 1 out of 91 at 
.75%, 0 out of 48 at both 0.2% and 0.02% and 0 
out of 127 in control rats. Other high dose 
carcinogens, considered in the previous 
section, which show little or no low dose 
linearity are sodium saccharin, and 
ethylenethiourea. 

"Preliminary results of the experiments of 
the National Center for Toxicologic Research 
(NCTR) with 2-AAF show non-zero incidence 
of bladder tumors at 24 months with 75,100 
and 150 ppm, but none at 4 dose levels below 
this. The number of animals on whom these 
preliminary low-dose negative results are 
based is not given, but the original 
experimental design called for well above 
1.000 animals sacrificed at 24 months or 
followed for life for each of the four low dose 
levels (Cranmer, 1978). Results of this type 
cannot, in principle, disprove the existence of 
a small but non-zero linearity which eludes 
detection in experiments of finite size. In this 
sense, both the concepts of a threshold and of 
low-dose linearity are opposite sides of the 
same non-operational coin, neither being 
generally capable, even in principle, of direct 
experimental proof or disproof. Mantel’s 
observation and Crump’s at least partial 
agreement (Mantel, 1978) that the additivity 
assumption leading to low-dose linearity, ‘is 
not a scientifically established fact,’ puts the 
model in its proper perspective—as a 
hypothesis that may perhaps lead to further 
experiments or provide alternative 
explanations for already existing data, but 
lacking detailed experimental support. 

"Some carcinogens yield dose-response 
curves that are linear or sublinear in the 
observed dose range, such as vinyl chloride 


and 2-AAF induced liver tumors in the NCTR 
results, and for such agents no assumption 
other than low-dose linearity seems possible. 
The above argument is critical, not of low- 
dose linearity when it is justified by the data, 
but of its assumed general or near-general 
applicability no matter what the data. What 
is required is a procedure which assumes 
low-dose linearity when data in the 
observable range suggest this, but rejects the 
assumption when the shape of the curve 
suggests that the high doses have saturated 
the repair, protective or other mechanisms by 
which multi-cell organisms cope with low 
doses—without, however, assuming the 
existence of unobservable population 
thresholds. The gamma multi-hit model has 
this characteristic, for which reason we 
recommend its use. There may be special 
circumstances under which biological 
considerations not reflected in the observed 
dose-response curve would suggest low-dose 
linearity. Nothing that has been said is meant 
to preclude giving weight to such 
considerations. 

"Many of the extrapolation procedures that 
have been proposed appear to incorporate 
value judgments in ways that are not always 
easily identifiable, particularly in the choice 
of so-called conservative procedures, such as 
the use of slopes shallower than shown by 
the data in the Mantel-Bryan procedure and 
the use of upper confidence limits to response 
or lower confidence limits on VSD in both the 
Mantel-Bryan and Crump et al. procedures. 

"Although the value judgment involved in 
the use of conservative risk assessments may 
seem appropriate in the light of the many 
scientific unknowns involved, once 
formalized as a specific mathematical 
procedure it escapes the control of the 
decisionmaker and can lead to undesirable 
and unsound results by distorting the balance 
between risk and benefit. We therefore 
recommend the separation of the 
mathematical and societal aspects of the 
problems, with the extrapolation procedure 
chosen to provide 'best estimates' of risk as 
well as their upper or lower limits. The 
behavior of confidence limits in the absence 
of any evidence of toxicity, as discussed in 
the previous section, provides another reason 
for confining the extrapolation procedure to 
best estimates." (Food Safety Council, 1978, 
pp. 116-117; Hearing Exhibit 227) 

Although this is one of the most recent 
reviews of the problem, no witness at 
the hearing expressed support for the 
scientific and judgmental views 
expressed in it. 

Several witnesses recommended that 
dose-time relationships should be taken 
into account: Dr. Kelvin Ferber (Allied 
Chemical). S. 4-7; Dr. Hardin Jones 
(Univ. of San Francisco), S. 3-4; Dr. John 
Zapp (DuPont), S. 14-23; and Mr. Carroll 
Weil (Carnegie Mellon Univ.), S. 3-5. 
However, there is considerable doubt 
that any general relationship between 
dose and latent period would be 
applicable to humans (for full discussion 
see the Section on No-Effect Levels 
above). This point was discussed by 
Peto (S. 1, 6-7) who concluded that the 
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evidence cited for a relationship 
between dose and latent period is 
faulty, and that under the multi-stage 
model no such dependence would be 
expected: 

"Failure to allow for the numerical effects 
of competition to be First (and the consequent 
failure to realize that such a competition 
ceases to have any material effects once the 
expected number of tumors per animal 
decreases below about 0.1) is a common error 
(Jones and Grendon. 1975:1976). A much 
more common, and much more serious, error 
is failure to remember that no carcinogen acts 
alone, and that the effects of background 
processes place another substantial 
constraint, completely ignored in the 
testimonies of Professor Hardin Jones and Dr. 
Weil, on the effects of progressive dose 
reduction on the age distribution of those 
tumors which do arise. As I have already 
explained, the simple assumption of the 
existence of some background exposure 
suffices to demonstrate that all mathematical 
and biological hypotheses yield predictions 
which conform with the principles with 
which I started: proportionality of extra risk 
to applied dose, and independence of age 
distribution from applied dose." (Peto, Annex 
B. S.30). 

This point was also addressed by Dr. 
Hoel: 

"Most dose-response studies in animal 
experimentation arc plots of dose rate versus 
total tumor incidence for the duration of the 
study. In large studies there is often sufficient 
data to plot cumulative tumor incidence 
versus age. This is then done for dose and the 
curves compared. Models are also fit to data 
and have the possibility of use in low dose 
estimation. Albert and Altshuler (1973) have 
fit the log normal model of Blum and 
Druckrey to several sets of laboratory data. 
Also Whittemore and Altshuler (1976) have 
fit both the Weibull and log-normal model to 
the physician smoking data of Hill and Doll. 
As with the ordinary dose-response models 
one finds that there usually is not sufficient 
data to distinguish between competing 
models. Yet the choice of a time-to-tumor 
model can greatly change any estimated low 
dose effects. 

"It has been suggested (Jones and Grendon 
(1975)) that the time to first tumor or latency 
period increases with decreasing dose. Then 
with a sufficiently small dose the time-to- 
first-tumor will exceed man’s lifetime thus 
producing an effective carcinogenic 
threshold. Unfortunately as shown by Guess 
and Hoel (1977) the observed time-to-first- 
tumor will increase with decreasing dose for 
the multistage model yet no true threshold 
will occur at low doses with this model. In 
other words a non-threshold model will 
predict that the data will look as though a 
threshold in time exists, when in fact it does 
not." (Hoel, S. 5-7) 

Dr. Hoel discussed this issue further in 
his oral testimony: 

"Now, at one time, people felt that, well, if 
you bring time into it. then we can solve our 
problems because you can get the accurate 
estimates, but the situation is the same both 


whether you use time or you do not use time, 
that you could fit the models equally well and 
you get quite different answers in the low- 
dose region. Therefore, your models should 
have a biological basis and not simply be a 
curve-fitting exercise." (Hoel, Tr. 2151) 

A more technical discussion of the 
issues was given earlier in a paper by 
Hoel et al. (1975), who pointed out the 
difficulties in selecting an appropriate 
time-to-occurrence model and drew the 
following conclusion: 

"With both lognormal and Weibull models 
there are considerable technical problems in 
the actual estimation of the unknown 
parameters. These become particularly 
complicated in the face of competing risks. If 
these statistical difficulties can be 
satisfactorily overcome, extrapolation could 
then be considered. Again, as expected, low 
dose extrapolation is highly dependent on the 
choice of which of the two models to apply. 
One set of calculations in Chand and Hoel 
(1974) gave differing values for the 
probability of tumor occurrence in a 
particular hypothetical experimental 
situation. At a given low dose it was found 
that the lognormal model predicted an 
incidence of 2X10" 7 , while the Weilbull model 
yielded, at the same dose, an incidence of 
2.4X10' 4 . The magnitude of the difference 
increased as the dose level decreased. This is 
qualitatively the same as, but quantitatively 
even more difficult than the situation with the 
dichotomous response model. Also, it is not 
clear whether these differences are primarily 
due to the manner in which the dose 
dependency was incorporated into the model 
or the distribution which was chosen, or both. 
Thus it may be concluded that the problems 
of model dependency in low dose 
extrapolation will be present in both the 
dichotomous and time-to-occurrence 
situations. 

"Research is needed to solve the 
difficulties which occur in order to obtain 
conservative models for required 
extrapolation in time-to-occurrence 
situations. This may be possible by using the 
Weibull distribution with particular 
restrictions on its range of parameter values. 
Considerable investigation is needed before 
time-to-occurrence models can be seriously 
used in establishing maximum risk 
associated with exposure to low dose levels." 
(Hoel et al., 1975, p. 144; Exhibit 14 to Hoel 
Statement) 

OSHA concludes from this expert 
testimony that the scientific basis for 
assuming relationships between dose 
and time-of-occurrence in the low dose 
region is tenuous, and that the simple 
formulae proposed by certain witnesses 
are not well supported. At the present 
time, it would be premature to attempt 
to incorporate dose-time relationships 
into low-dose risk extrapolations. 

The above discussion has been 
limited to the question of low dose risk 
assessment based on extrapolation of 
animal data. In special cases it may be 
possible to extrapolate from 
epidemiological data in exposed 


humans. However, such cases are rare 
because quantitative data on dose- 
response relationships are rarely 
available, and only a few witnesses 
even mentioned such extrapolations. 
These witnesses explicitly or implicitly 
assumed that linear dose-response 
relationships would be a valid basis for 
extrapolation, and no witness 
specifically contested this assumption. 

Dr. Joyce McCann (Univ. of Calif) 
presented data on lung cancer in human 
cigarette smokers, which agree very 
closely with a linear dose-response 
relationship over an 8-fold range of 
doses (McCann, S. 19-20, Fig. 2). The 
same data were presented in the OTA 
Saccharin Report (OTA. 1977, p. 23) and 
discussed by other witnesses: Mr. 
Richard Peto (Oxford Univ.), S. 10; Dr. 
Richard Wilson (Harvard Univ.), S. 13- 
14; and Dr. Ian Nisbet, Post-hearing 
Comment, pp. 3-4. Dr. Richard Wilson 
(Harvard Univ.) presented risk estimates 
for several carcinogens by linear 
extrapolation from epidemiological data 
(S. 50-51, 53. 75-81, 84-86; Hearing 
Exhibit 251B) as did Dr. Ian Nisbet (Post¬ 
hearing Comment, pp. 1-7; Hearing 
Exhibit 224e). No objections were made 
to such procedures, which appear 
reasonable in the light of the data 
presented on smoking. 

A complicating factor in extrapolating 
from human epidemiological data is that 
in most cases such data refer to persons 
exposed for a limited fraction of their 
- lifetimes. Several witnesses have 
pointed out that the incidence of most 
human cancers increases as the k'th 
power of age, where k is between 2 and 
8 and is usually 4 or 5. Discussion on 
this point was presented by: Dr. David 
Hoel (NIEHS), S. 4-7; Dr. Francis J. C. 
Roe (AIHC), S. 50-51; and Mr. Richard 
Peto (Oxford Univ.), S. 10. Accordingly 
data based on exposures for even half a 
lifetime (35 years) will greatly 
underestimate the potential effects. This 
question was discussed in the NCI, 
NIEHS and NIOSH Institutes’ Report 
(Hearing Exhibit 224b, Appendix A). In 
this report it was concluded that for 
most carcinogenic agents, the excess 
risk would remain even after exposure 
was terminated. Exceptions to this 
generalization would be agents such as 
cigarette smoke which act at late stages 
in the carcinogenic process. For such 
agents, the relative risk of induced 
cancer may decrease towards 1 after 
cessation of exposure (ibid.) Thus, 
unless there is reason to assume that a 
particular carcinogen acts at a late 
stage, measurements of risks after half a 
lifetime’s exposure are likely to 
underestimate lifetime risks by a factor 
of 15-32 or even more. 
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4. Scaling Factors for Extrapolating 
From Animals to Humans 

If one of the above mathematical 
models is used to estimate potential low 
dose risks by extrapolation from high- 
dose observations in animals, the 
estimates strictly apply only to the same 
species of animal under the same 
experimental conditions. To estimate 
potential low dose risks to exposed 
humans, additional assumptions have to 
be made about relative risks to humans 
and animals at low doses. Much 
testimony was presented in the hearing 
about these assumptions and the 
uncertainties resulting from their 
adoption. 

The first set of assumptions relates to 
scaling factors. A human, for example, 
lives for 35 times as long as a mouse, 
and has roughly 3,000 times as many 
cells, so that over a lifetime the chance 
of one cell being ‘'hit" by a carcinogen is 
100,000 times higher for a human than 
for a mouse (Hart. S. 23-28; Rail, 1977, 
Appendix E to Rail Statement). How are 
such factors (and other scale factors 
such as differences in rate of 
metabolism and rate of cell division) to 
be taken into account in extrapolating 
from one species to another? 

This question has been addressed in 
several reports. The Food Safety Council 
discussed the theoretical issues as 
follows: 

"The two main methods for converting 
results in experimental animals to man are on 
a mg/kg/day body weight basis or by the 
concentration in the diet. When the 
experimental animal is the mouse, dietary 
concentration leads to a VSD for a man 6-fold 
lower than that obtained with the mg/kg 
conversion (Assoc. Food and Drug Off., 1959J. 
Dietary concentrations are not considered 
accurate indices of actual dosages since the 
latter are influenced not only by voluntary 
food intake as affected by palatability and 
caloric density of the diet and by single or 
multiple caging, but more particularly by the 
age of the animal. During the initial stages of 
growth, the anatomic, physiological, 
metabolic and immunologic capabilities are 
not fully developed. Moreover the 
potentiality for toxic effect in an animal is a 
function of the dose ingested, utimately the 
number of molecules per target cell which 
would indicate that actual intake in mg/kg/ 
day rather than dietary concentrations should 
be the basis for inter-species conversions." 
(Food Safety Council. 1978, p. 118: Hearing 
Exhibit 227) 

Dr. Hoel and his colleagues discussed 
the same points in an exhibit to Dr. 

Hoel’s testimony: 

"The extrapolation of the results from 
laboratory animal studies to man is probably 
the most difficult and least understood aspect 
of the total extrapolation problem. There is 
generally good qualitative agreement 
between carcinogenesis in animal and in 


man. The difficulty arises in attempting to 
predict quantitatively from animal data to 
man. 

"For acute toxicity of a number of anti¬ 
cancer agents, parameters such as the LD, 0 
and maximum tolerated dose are 
quantitatively quite similar in mouse, rat, 
hamster, dog, monkey, and man (see Freireich 
et al., 1966). This similarity was observed 
when the dose was administered on a basis 
of surface area which is approximately 
equivalent to using the 2/3 power of weight. 
On a basis of dose per unit of body weight, 
man would be about 12 times as susceptible 
as the mouse (see Rail, 1969). if dosage is, 
however, on a dietary-concentration basis, 
then it has been suggested that there is little 
or no further need to make a surface area 
adjustment (Mantel and Schneiderman, 1975). 

"Little is known quantitatively about 
comparative chronic toxic effects in animal 
and man. For a given compound there are 
likely to be species differences in absorption, 
metabolism and excretion which must be 
taken into account in quantitative 
extrapolation. At the present stage of 
knowledge the prudent strategy, after 
performing extrapolation, would be to 
incorporate a conversion factor based on the 
2/3 power of weight and an additional 
species factor. This species conversion factor 
should be determined by biological 
considerations after taking into account the 
compound and the available information 
concerning the species and strain being 
tested." (Hoel et al.. 1975, pp. 145-146: Exhibit 
14 to Hoel Statement) 

Another discussion of the issue was 
presented in the Report of the Safe 
Drinking Water Committee: 

"Size tends to determine the rate of 
distribution of substances in the body; in 
large animals, they are distributed more 
slowly and tend to persist longer. In general, 
large animals metabolize compounds more 
slowly than do small animals. Large 
mammals have many more susceptible cells; 
thus, if the carcinogenic event is rare, it 
would be more likely to occur in a large 
mammal than in a small one (a mouse 
experiment using 1,600-2.000 animals 
represents about the same number of 
susceptible cells as are contained in one 
man). Obviously, however, a mouse is not the 
equivalent of a very small man; nor is a man 
the equivalent of a very large mouse. In the 
mouse, the ratio of cardiac output per minute 
to blood volume is 1:1. In man, the ratio is 
1:20. Thus, blood circulates approximately 20 
times as rapidly in a mouse as in a man. (This 
difference is not a peculiar species difference, 
but typifies the differences between very 
small and relatively large animals.) The 
implication is that the time a substance 
spends in the plasma (excluding metabolism) 
is longer in a larger mammal than in a 
smaller one. Thus, for the same milligram- 
per-kilogram dose, human tissues are 
exposed to a substance for a much longer 
time than mouse tissues. This is consistent 
with data obtained in studies of anticancer 
drugs, which showed that—on a milligram- 
per-kilogram basis—a mouse required 12 
times as much drug to respond as did man. a 
rat 6 times as much, and a dog and a monkey 


2-3 times as much. When the data were 
expressed on a milligram-per-square-meter 
basis, the differences between species were 
sharply reduced. In addition, the cell-division 
rate is greater in small animals: e.g., the cycle 
time of mouse gut or marrow cells is about 
half that of man. The life span of a man is 35 
times that of a mouse. Thus, there are many 
more cell divisions in man, and therefore a 
greater opportunity for neoplastic change. 

"Theseobservations suggest that small 
mammals that are routinely used for toxicity 
testing are often more resistant than man to 
toxic compounds. This implies that small 
animal systems are likely to produce many 
false-negative results, and has important 
implications for establishing safety factors or 
using "conservative" techniques for 
extrapolation." (NAS. 1977a, pp. 31-32: 
Appendix I to Rail Statement) 

* * • * * 

"Various measures used in assessing acute 
toxicity—such as LDu>, LDso, and maximal 
tolerated dose—are generally found to be 
quantitatively similar among most animals. 
On the basis of dose per unit of body surface, 
toxic effects in man are in the same range as 
those in experimental animals, such as 
mouse, rat, hamster, dog, and monkey. On a 
body-weight basis man is generally more 
vulnerable than the experimental animal; 
probably by a factor of 6-12. Comparative 
studies have shown generally that 
absorption, metabolism, and excretion of 
various drugs are slower, dose-for-dose. in 
man; that there is greater retention of such 
drugs; and that higher concentrations occur in 
body fluids and tissues in man than in small 
mammals" [ibid. pp. 52-53). 

Empirical data to clarify the question 
of interspecific scaling of doses for 
carcinogenic effects are extremely 
scanty. Dr. Matthew Meselson (Harvard 
Univ.) and Dr. Donald Kennedy 
(Commissioner, FDA) presented an 
analysis of dose-response data in 
animals and humans for six carcinogens, 
published as part of the NAS Pest 
Control Report: 

"The carcinogens for which comparisons 
can be made are those already known to 
affect humans. In generalizing to other 
compounds, this selection may impose a bias, 
exaggerating the sensitivity of man relative to 
laboratory test systems. Other factors may 
introduce an opposite bias. For two 
carcinogens, vinyl chloride and DES. 
observations on man are for considerably 
less than a full lifetime so that the reported 
incidence may be a serious underestimate of 
the eventual total. Also, these two 
compounds and afiatoxin are known as 
human carcinogens because they are 
associated with types of cancer that are 
otherwise rare. If these carcinogens also 
induce more common types of cancer, even at 
much higher frequency, this could go 
undetected, again giving rise to an 
underestimate of their overall carcinogenicity 
to man. 

"The limited conclusion that emerges from 
the comparisons given in Table 5 is that if the 
data from the most sensitive published test 
on animals are used to predict lifetime human 
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incidence on a dose per weight basis, the 
results seem approximately correct for 
benzidine, chlomaphazine, and cigarette 
smoking. For aflatoxin. the predicted human 
incidence is about ten times greater than 
estimated from existing epidemiologic 
studies, while for vinyl chloride it is about 
500 times higher. For DES. the human 
incidence predicted from the result of a single 
dose administered to newborn female mice is 
about 50 times higher than that estimated 
from studies of adenocarcinomas in 
daughters of women given DES during 
pregnancy. Thus, as a working hypothesis, in 
the absence of countervailing evidence for 
the specific agent in question, it appears 
reasonable to assume that the lifetime cancer 
incidence induced by chronic exposure in 
man can be approximated by the lifetime 
incidence induced by similar exposure in 
laboratory animals at the same total dose per 
body weight. (For a discussion of interspecies 
scaling factors for dose, see Rail 1974.)” 

(NAS, 1975a, p. 82: Appendix H to Rail 
Statement) 

This conclusion was quoted by 
several other witnesses. In opposition to 
this conclusion, Dr. Wilson (1978, 

Exhibit 51) reanalyzed the data for the 
carcinogens reviewed by the Pest 
Control Committee and claimed that the 
dose-response data in animals and 
humans corresponded better when 
scaled on the basis of mg/kg/day rather 
than mg/kg/lifetime (see also Wilson, S. 
21). In other words, Dr. Wilson’s 
analysis suggested that animals and 
humans would suffer generally similar 
risks if exposed to the same carcinogen, 
each at the rate of 1 mg/kg/day; on the 
other hand, the NAS analysis would 
suggest that humans exposed to a 
carcinogen at 1 mg/kg/day would suffer 
similar risks to rats exposed at 35 mg/ 
kg/day. There are problems with both 
interpretations: under the scaling rule 
proposed by NAS. human risks might be 
overestimated by factors up to 200 (vinyl 
chloride, diethylstilbestrol), whereas 
under Dr. Wilson's scaling rule, human 
risks might be underestimated by similar 
factors. OSHA is inclined to place more 
weight on the NAS analysis because, as 
stated in the NAS report, the human 
data on vinyl chloride and DES used in 
the analysis probably represented only 
part of the lifetime response to these 
carcinogens. However, even without 
resolving the discrepancy, it is apparent 
that scaling factors alone introduce 
considerable uncertainties in predicting 
human risk from animal data, perhaps 
by a factor of at least 35. OSHA is 
aware of the fact that the NAS analysis 
is based on an extremely small number 
of cases, which include poorly 
controlled studies and offer a tenuous 
basis for any quantitative assessment of 
the results. 


5. Factors Complicating Extrapolation 
From Animals to Humans 

In addition to scaling factors, there 
are many other factors which 
complicate the extrapolation from 
animal data to predict the potential 
magnitude of risks to humans. Some of 
the complicating factors mentioned at 
the hearing include metabolism and 
pharmacokinetic factors (including 
differences in rates of absorption, 
distribution, metabolism, and excretion); 
dose-dependent pharmacokinetics; inter- 
species, inter-strain, and inter-individual 
differences in metabolism and 
susceptibility; additive and synergistic 
interactions with other carcinogens, co¬ 
carcinogens, hormonal and 
immunological factors; prenatal and 
neonatal exposure; DNA repair; differing 
routes of exposure; etc. 

These points were addressed in a 
number of statements, comments, and 
exhibits, of which the following provide 
only a sample. The Safe Drinking Water 
Committee discussed the problem as 
follows: 

"Number of Animals 

"The number of exposed animals is 
important. Typically, about 10M0 3 
experimental animals are tested, whereas the 
population of humans to be protected may be 
10 8 -10 9 . 

"The human population is genetically 
heterogeneous, whereas test populations of 
animals, as a rule, are relatively inbred. 
Genetic traits can affect many aspects of 
susceptibility to pollutants. 

"Selectivity influences the test-animal 
population in that only healthy vigorous 
animals are started on test, whereas the 
exposed human population may contain 
subpopulations that are ill and weak. 

"Environmental Differences 

"Nutritional differences and the physical 
environment (heat, light, ionizing radiation, 
etc.) can affect response to pollutants. The 
chemical environment—from drugs to air 
pollutants—with its overwhelming number 
and types of substances, provides the 
possibility for synergistic toxicity. Synergistic 
effects have occurred with therapeutic drugs, 
are well known in experimental 
carcinogenesis, and are an ever-present 
danger. 

"Absorption 

"Rates of absorption of chemicals through 
the gastrointestinal tract are generally 
comparable in laboratory animals and man. 
The barriers within the gastrointestinal tract 
and the cell membranes, which prevent the 
free passage of organic compounds, are quite 
similar among mammalian species. These 
barriers are either the cells themselves or the 
intercellular junctions, which are "closed" or 
"tight" and which, in general, force 
substances to move through cells, rather than 
between them. It should be recognized, 
however, that there are differences between 
one animal and another and between man 
and animal. The ratio of surface area to 


volume in the gastrointestinal tract, and the 
transit time through it, often differ among and 
within species. These factors affect 
absorption. The pH differs in various parts of 
the gastrointestinal tract in different species; 
this can affect the absorption of some 
partially ionized compounds. The possibility 
that intact proteins can be absorbed in 
neonates of some species suggests that 
absorption in the neonate can be nonspecific. 

"The presence of bacteria in the 
gastrointestinal tract can affect absorption 
indirectly. Bacteria may convert the original 
substance into one that is more or less 
absorbable, and thus alter the apparent 
toxicity of a chemical, or they may convert a 
nontoxic substance into a toxic one. For 
example, reduction of nitrate to nitrite 
permits the formation of highly carcinogenic 
nitrosamines by reaction with secondary 
amines from the diet. The bacterial 
populations in the gastrointestinal tract vary 
between species and within species, and in 
the same individual from time to time, often 
changing with changes in diet. 

"Distribution and Storage 

"Once a compound is absorbed, it is 
distributed throughout the body, largely by 
the circulatory system. This gives the 
opportunity for binding to plasma protein or 
tissue, and storage in such depots as fat and 
bone. There can also be differences between 
species with respect to plasma protein and 
tissue binding. These differences do not seem 
to be of major importance, but small 
mammals, such as mice, tend to bind 
substances less extensively than man. 
Research on such subjects as storage depots 
is needed. 

"Metabolic Differences 

"The primary organs that metabolize 
substances are the liver, the lungs, and 
kidneys. With respect to hepatic 
metabolism—often considered to be the most 
important—small mammals generally 
metabolize substances more rapidy than 
large mammals, and herbivores more rapidly 
than carnivores. There are other interspecific 
differences; this is a field in which research is 
active. 

"Excretion and Reabsorption 

‘There are few comparable data 
contrasting renal or hepatic excretory rates of 
substances in mice, rats, dogs, monkeys, and 
man. What data there are suggest that small 
mammals excrete compounds via the kidneys 
considerably more rapidy than large 
mammals. There are too few data to show 
systematic differences in hepatic excretion 
and the extent of reabsorption after hepatic 
excretion. Some substances are excreted 
through the hepatic system more rapidly by 
rodents than by dogs and other large animals. 
After excretion via the bile, reabsorption 
from the gastrointestinal tract may occur. 

"Differences in Receptor Sites 

"The action of cellular and intercellular 
membranes is also of concern. An unaltered 
substance or its metabolites, after 
distribution through the body, must pass 
through a variety of cellular and intercellular 
membranes to arrive at the site of action. 
Many of these membranes are of major 
importance in determining the ultimate 
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toxicity of the substance. The blood-brain 
and blood-testicular barriers, for instance, 
effectively modulate the chemical 
composition of the fluid surrounding the 
central nervous system cells and the 
developing sperm cells. These barriers can 
also avert or delay the arrival of potentially 
toxic compounds at the sites of action. 
Similarly, the placenta acts as a barrier 
between the maternal circulation and the 
developing fetus. In addition to the passive 
barriers, active-transport systems influence 
the movement of foreign organic compounds. 
This is a subject in which research is moving 
rapidly, and there is a great need for unified 
systematic theories on interspecific 
relationships. In general, if a substance 
reaches a site of action, the ultimate toxic 
reaction seems to be consistent among 
species. Development of a lesion will then 
follow this reaction. With some of the more 
serious manifestations, such as malignant 
change and mutagenic change, development 
of a lesion may depend on the extent of 
damage (e.g., severely damaged cells will die; 
generation time of the cells and rates of 
repair processes may be affected). For 
instance, the generation time of the rapidly 
proliferating cell population in the mouse is 
about half of that in man; therefore, cancer is 
likely to appear earlier in the mouse.*’ 

* * * * « 

"More and more patterns that are useful for 
extrapolation to man are being recognized 
and can be identified in the course of 
studying pharmacological disposition of a 
substance. Most of the differences that have 
been observed suggest that man is more 
sensitive than the usual experimental animal, 
and this must be kept in mind in establishing 
permissible exposures for humans. 

“There are great difficulties in comparing 
the median animal to the not-so-average man. 
Man is not genetically homogeneous and is 
usually exposed to a much wider range of 
environmental conditions than the usual 
experimental animal. Differences in 
environmental factors are known to affect the 
toxicity of a substance. Differences in the 
genetic makeup of the individual can affect 
toxicity. These must be considered in the 
extrapolation of laboratory-animal toxicity 
data to man. We must predict for, and 
protect, the highly sensitive individual as 
well as the average or median person. 

Because of the multitude of man-made 
chemicals, the different habits and life-styles 
of populations, and the different eating habits 
of populations, there is considerable 
variation in the intake of, or exposure to, 
environmental pollutants. These must also be 
considered in establishing permissible 
exposures to environmental agents. 

“In the last decade, large genetic 
differences in metabolism of toxic agents 
have been found in man, and study of these 
effects has led to a new branch of 
pharmacology—pharmacokinetics. The range 
of variability is illustrated by the observation 
that, in a group of about 20 patients, the 
steady-state plasma concentrations of two 
tricyclic antidepressants varied by about 30- 
fold. and the half-time of disappearance from 
the plasma varied about 10-fold (Hammer 
and Sjoqvist, 1967). Also, the plasma 
concentration of isonicotinic acid hydrazide 


has been found to vary by a factor of almost 
100 in different people, and this appears to be 
genetically controlled (Weber, 1976). 

“Many examples of unexpected toxic 
reactions to therapeutic agents have been 
caused by interactions of compounds that 
were normally safe when given alone 
(Conney and Bums. 1972). The likelihood that 
such synergistic interactions will occur with 
environmental pollutants is high. An early 
and striking example of unexpected 
synergistic interactions (hypertensive crisis) 
occurred in patients who, while taking 
monoamine oxidase inhibitors, ate cheese 
that contained bioactive amines. Although 
theoretically predictable, this effect had not 
been suggested in the literature before it was 
observed in patients. 

“Many sources of variation within the 
population of any species, such as age. sex, 
pregnancy, disease, can affect the response to 
foreign substances. An example is the 
difference between sexes in metabolism and 
toxicity of acetylsalicylic acid (Menguy et al., 
1972). 

“In addition, such environmental variables 
as temperature, lighting, barometric pressure, 
humidity, and diet are known to affect the 
toxicity of environmental pollutants. For 
example, the oral absorption of pentobarbital 
is greatly altered by the prior ingestion of a 
small cheese sandwich. In this case, peak 
pentobarbital concentration in plasma is 
diminished by about 50%. and the duration of 
the effective plasma concentration is doubled 
(Bush et al.. 1966). 

"Another difficulty in extrapolating from 
laboratory animals to man is the dose- 
duration problem. The lifetime of a mouse is 
about 2 yr. A man’s life expectancy is close to 
70 yr, and a woman’s 5 yr longer. Because 
man usually excretes compounds more 
slowly than mice, this means that man. with a 
very small daily intake, can develop a greater 
accumulation of a compound over many 
years. 

"It is currently impossible to estimate the 
effects of all the genetic and environmental 
variability in the human population.” 
***** 

“In all these [extrapolation] theories, the 
emphasis is mainly on the stochastic nature 
of the changes involved in the carcinogenesis 
process. The role played by the carcinogen is 
considered to a much lesser degree. It is 
commonly assumed that transitional events 
in the process that are attributable to the 
carcinogen occur with probabilities 
proportional to the degree of exposure. This 
is undoubtedly a gross oversimplification of 
the actual process. The actual exposure is no 
doubt modified by absorption, distribution, 
metabolism, and excretion of the chemical 
substance, and the effective exposure should 
probably be the actual concentration of the 
carcinogen at and within the target cells. 
Other factors that may affect delivery of the 
carcinogen to intercellular compartments are 
membrane permeability and enzyme binding. 
Therefore, the "effective dose" may well be 
some complex function of the actual exposure 
and the biochemical and physiological 
characteristics of the host. Most of these 
mathematical models incorporate the dose as 
it is actually administered in animal 
experiments or human exposure. The function 


relating administered dose to "effective 
dose,” if it is not a simple case of 
proportionality, can have a profound effect 
on the dose-response relationship. As a 
simple example, consider a linear model 
relating dose (effective dose) to response. If 
the effective dose is proportional to the 
administered dose, then a linear model 
obtains for administered dose versus 
response. If the dose relationship is concave, 
which would obtain if the incremental 
increase in effective dose decreases with 
higher doses, then the relationship between 
administered dose and response would also 
be concave. Thus, the various dose-response 
curves that have been observed may not be 
indicative of different carcinogenic processes 
once the agent has reached the target cell, but 
rather may indicate different functions 
relating administered dose to effective dose. 
This problem will probably relate more to 
chemical cacinogenesis as opposed to 
radiation-induced cancer.” (NAS, 1977a, pp. 
32-36, 41-42; Appendix I to Rail Statement) 

The International Agency for 
Research on Cancer (LARC), in the 
revised preamble to its monograph 
series, also noted that extrapolation 
from one species to another introduced 
unquantifiable uncertainties: 

“In the present state of knowledge, it 
would be difficult to define a predictable 
relationship between the dose (mg/kg bw/ 
day) of a particular chemical required to 
produce cancer in test animals and the dose 
which would produce a similar incidence of 
cancer in humans. The available data 
suggest, however, that such a relationship 
may exist, 46 at least for certain classes of 
carcinogenic chemicals. Data that provide 
sufficient evidence of carcinogenicity in test 
animals may therefore be used in an 
approximate quantitative evaluation of the 
human risk at some given exposure level, 
provided that the nature of the chemical 
concerned and the physiological, 
pharmacological and toxicological 
differences between the test animals and 
humans are taken into account. However, no 
acceptable methods are currently available 
for quantifying the possible errors in such a 
procedure, whether it is used to generalize 
between species or to extrapolate from high 
to low doses. The methodology for such 
quantitative extrapolation to humans requires 
further development.” (IARC, 1978, Vol. 17, p. 
20 ) 

The National Cancer Advisory Board 
Subcommittee on Environmental 
Carcinogenesis discussed the 
complexities of interspecies 
extrapolation in the following terms: 

"Quantitative extrapolation from animal 
studies for the purposes of evaluating human 
risks entails large uncertainties at the pr^ent 
time. Each case must be individually 
evaluated, taking into consideration such 
factors as adequacy of experimental design, 
statistical significance of the data, dose- 
response relationships, duration of exposure, 
route of administration, metabolism 
(including species variations), host’s 
susceptibility, co-factors and other modifying 
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factors, and the amount of the material to 
which humans will be exposed. The criteria 
for extrapolation may vary depending on the 
agent in question.” (NCAB Report. 1977. p. 

463. emphasis supplied) 

Dr. Harold Stewart (NIH) introduced 
the report of an Ad Hoc Committee on 
Testing for Environmental Chemical 
Carcinogens, which reported to the 
Director of NCI as follows: 

“In forming judgments as to the possible 
carcinogenic hazard posed by a particular 
environmental chemical, consideration must 
be given to certain important aspects of the 
action of these agents. These include, among 
others: the long latent period; the wide 
variation in individual susceptibility and 
degree of exposure; the possibilities of 
exposure transpiacentally (fetus) and via the 
mother's milk (newborn); the potential of 
most chemical carcinogens for producing 
cancer of various organs under different 
circumstances, the additive, synergistic and 
antagonistic actions of many carcinogens, the 
virtual irreversibility of effects of 
submanifestational doses; the importance, to 
the ultimate development of cancer, of the 
totality of lifetime exposure to all 
carcinogenic agents, chemicals, radiation and 
viruses. . , . 

"In view of the wide differences in 
susceptibility to potent chemical carcinogens 
of different species, strains, and even 
individuals of the same species, the extent of 
hazard for man cannot possibly be judged on 
the basis of dosage requirements for 
carcinogenicity in any other species. 
Moreover, it is impossible, on the basis of 
findings in other species, to evaluate the 
significance for human cancer of carcinogens 
that reach the fetus by transplacental 
passage or the newborn by way of the 
mother’s milk. 

Furthermore, carcinogenesis in man 
probably involves actions of a number of 
agents, perhaps in the hundreds, some 
operating simultaneously and some 
sequentially, on an extremely heterogeneous 
population. Some of these may act additively, 
others synergistically, and still others 
antagonistically. Isolation of a single one or a 
few for analysis in animal experiments tends 
to produce a caricature of the human 
situation which may be misleading. 

"There can be no question of the value of 
investigating carcinogenicity at different dose 
levels of the agent. For example, information 
as to mechanisms of action and the influence 
of modifying factors might be better obtained 
with minimally effective than with maximally 
tolerated amounts. However, this is not 
relevant to identification of environmental 
carcinogens and assessment of their 
significance for human cancer, which are our 
immediate concerns. Moreover, in the case of 
many, if not most, carcinogens, decreasing 
the dosage from a maximally effective to a 
minimally effective level produces 
prolongation of the latent period in addition 
to decreased incidence of tumors. If latent 
period exceeds the life span of the animal, 
negative results may be obtained at levels 
that might be carcinogenic for equally 
susceptible, longer-lived animals. 


"If one plots the incidence of tumors 
against time at any given dose of carcinogen, 
one finds considerable variation in the latent 
period in individual animals, even of inbred 
strains. The variation is greatest at low dose 
levels, because large doses are able to 
override the effects of small genetic or 
experimental variations. This is one of the 
reasons for employment of maximum 
tolerated doses in testing for carcinogenicity. 
As the dosage is lowered, tumors appear only 
among the more sensitive animals. In the 
case of the human population, with the 
completely unknown variations in sensitivity 
to any chemical carcinogen, and with the 
impossibility of knowledge of other variables 
that may affect responsiveness to these 
agents, attempts to establish threshold levels 
for carcinogenicity are unrealistic. 

"Of major importance in this connection is 
the fact that the carcinogenic process 
initiated by a submanifestational dose of one 
agent may be brought to completion by a 
submanifestational dose of another agent of 
entirely different chemical structure, even 
when exposure to the first agent has ceased 
and even when long periods of time intervene 
between the two types of exposures. It 
appears that carcinogenesis can result from 
the summation of a number of irreversible 
alterations in cells, no one of which may 
suffice to produce a manifest cancer. This is 
known to be true of the carcinogenic effects 
of ionizing radiation; it is the total lifetime 
exposure that is the determining factor. 
Similarly, there is no evidence that a 
newborn animal exposed to a chemical 
carcinogen ever reverts to normal with 
respect to the likelihood of developing 
cancer. On the contrary, throughout its 
lifetime it has a higher risk of developing 
cancers then its untreated littermates. 

"Under natural conditions, few if any 
people are exposed to a single pure chemical. 
Such exposure is usually to mixtures and 
crude products. Isolation of individual 
carcinogens is often complicated by the 
presence of other chemicals that can enhance 
or retard the carcinogenic reaction. For 
example, the role of such co-carcinogens 
and/or anticarcinogens in tobacco smoke 
may be as important as that of the several 
carcinogens that have been isolated in minute 
quantities. 

"There can be no doubt that the general 
population is continually exposed to 
hundreds of chemical, physical and biological 
agents that produce cancers of various types 
in various species under certain conditions. 
Little is known about interactions between 
several of these agents, but there is clear 
evidence that such interactions do exist. 
Additional complexities are introduced by 
evidence of involvement of intestinal bacteria 
in metabolic conversions of the active 
carcinogen in cycad meal. 

"In view of the enormous and largely 
unpredictable differences in susceptibility of 
different species and different individuals to 
most carcinogens, and the fact that the 
significant factor is the totality of lifetime 
exposure (which can never be estimated 
accurately) to a large number and variety of 
carcinogenic agents and cocarcinogens, some 
known and many unknown, little if any 
useful practical purpose can be served by 


attempts to assess the hazard for man of a 
particular environmental carcinogen on the 
basis of quantitative data obtained in 
laboratory animals. Emphasis on this point 
not only is misguided but is misleading and 
may be harmful." (Stewart, S. 2-5, quoting 
from NCI, 1973; Hearing Exhibit 14) 

Several other witnesses discussed 
factors complicating quantitative 
extrapolation. Dr. Curtis Harris (NCI) 
and Dr. Benjamin Trump (Univ. of Md.) 
presented the results of their own 
studies which have shown marked inter¬ 
individual differences in the metabolism 
of procarcinogens to their ultimate 
metabolic forms. These differences are 
believed to correlate with differences in 
susceptibility, as Dr. Harris explained: 

"From the quantitative point of view a 
wide interindividual variation in the levels of 
carcinogen-DNA adducts has been found. For 
example, the inter-individual variability for 
binding levels of benzo[a]pyrene to DNA was 
70-fold for cultured human bronchus and 
nearly 100-fold for cultured human colon (6. 
13). A marked variability among individuals 
is also found in pharmacological studies of 
drug metabolism in clinical studies (14). The 
clinical pharmacology of drugs metabolized 
by mixed-function oxidases have particular 
importance and relevance to the metabolism 
of carcinogenic polynuclear aromatic 
hydrocarbons because they also require 
oxidation by this class of enzymes to become 
ultimate carcinogens. One of the mixed- 
function oxidases, aryl hydrocarbon 
hydroxylase, is under genetic control in mice 
(15). Recent investigations of aryl 
hydrocarbon hydroxylase in cultured human 
monocytes and lymphocytes from twins have 
also found a major genetic component of 
control and have suggested that the pattern 
of inheritance is polygenic (16). Aryl 
hydrocarbon hydroxylase activity has been 
found in several other human cells and 
tissues, e.g. liver, pulmonary macrophages 
and placenta (17,18,19, 20). Environmental 
factors such as tobacco smoke and chemicals 
can also have a profound effect on the 
activity of mixed-function oxidases including 
aryl hydrocarbon hydroxylase (14,17). For 
example, smoking of tobacco by women 
enhanced the activity of placental aryl 
hydrocarbon hydroxylase (19). However, a 
marked variation in enzyme activity was still 
associated with a relatively constant level of 
smoking; a 70-fold variation was found in 
placentas from women who smoked 15-20 
cigarettes per day (20). The interaction 
between genetic and environmental factors in 
the control of carcinogen metabolism is still 
largely undetermined, but methods have been 
developed in the last decade to make this a 
fruitful area for future studies." (Harris, S. 3- 
4) 

In hi9 oral testimony, Dr. Harris (NCI) 
discussed the significance of these and 
other findings: 

"If you compare different strains of a 
species, you can get marked differences in 
the kinds of test results that we are doing, 
such as binding to DNA. In some cases, this 
correlates with susceptibility in the test 









Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 


5193 


animal. We have no evidence yet that it will 
correlate with susceptibility in humans, 
although we suspect and we hope that it 
might. (Harris. Tr. 2018) 
***** 

"Now, one of the great deficiencies we 
have in our experimental data is that we look 
primarily at only one compound at a time in 
the experimental test, where we know that 
humans are exposed to multiple agents at 
different levels in different regimens, and the 
interaction may be quite complex. In fact, we 
know of synergism between carcinogens such 
as tobacco smoke and asbestos. The people 
who happen to be exposed to asbestos and 
smoke cigarettes have a markedly greater 
risk of developing lung cancer, bronchogenic 
carcinoma—and I think we have to be very 
careful about what we mean by lung 
cancer—than the smokers here in this room. 
The asbestos, I understand from Dr. Selikoff, 
itself has some effect in increasing the risk of 
bronchogenic carcinoma, maybe four or 
fivefold, which is significant. But the risk of 
asbestos alone and the risk of cigarette 
smoke alone is more than additive, and I 
think that is a—and there are other 
examples—that is a warning sign. 

"Our experimental tests are at the point 
that we are not looking at these interactions 
now in testing compounds. I think that more 
effort ought to be put in this area. But there 
are differences in strains, there are 
differences probably in people. But I think the 
question you really want to ask is, are there 
thresholds; are there thresholds in 
carcinogenesis, and at the moment we have 
no method of determining thresholds and 
there is no evidence for that. Unfortunately, 
most of our tests, our animal testing, is a very 
insensitive system for a variety of reasons 
that I am sure there has been testimony given 
here on the number of animals that are under 
test, the fact that there are examples in which 
the human seems to be more susceptible to a 
compound than any animal species. Beta- 
naphthylamine is a good example. That is 
why I think we have to be very hesitant in 
making quantitative extrapolations. I do not 
think we can do that. Beta-naphthylamine for 
workers who have been exposed to that 
compound for over a five-year period causes 
100 percent bladder cancer. Now you would 
not have never predicted that from the 
animal tests. You would not have predicted 
its potency. And that is very unfortunate. I 
wish we had test systems in which we could 
predict potency, but we do not." (Harris, Tr. 
1973-1975) 

Dr. Arthur Upton (Director, NCI) made 
the following comment: 

"Such evidence as we have does lead us to 
suppose that there may be enormous 
variations in potency, million-fold differences 
in potency, that aflatoxin being one of the 
most potent carcinogens in animals, and 
trichloroethylene being perhaps 100.000 or a 
million times less potent. 

"But the evidence is still fragmentary. We 
need much more research before we will be 
in a position to speak confidently about 
potency. 

"There is the other problem that in the 
experiments that we have done, it has been 
customary to give one compound at a time to 


the test animals, and we have good evidence 
that combinations may produce 
unpredictably large effects. So an agent 
which may not be potent alone may in the 
presence of another compound take on l.OOO- 
fold greater potency. 

"This is another factor that seriously 
complicates the quantification of potency in 
the carcinogens at this state in our knowledge 
of the problem. (Upton, Tr. 319, emphases 
added) 

***** 

"Trichloroethylene in the animal system 
behaves as a weak carcinogen. I stress that 
we have insufficient evidence to arrive at 
confidence estimates of the relative potency 
in humans, particularly since we are likely to 
be dealing with combinations of agents. So I 
think the animal data we have provides 
scanty basis on which to make risk estimates, 
quantitative risk estimates in man. (Upton, 

Tr. 337) 

Dr. Robert Hoover (NCI) pointed out 
complications even in extrapolating 
from one group of humans to another: 

"I think that you should attempt to quantify 
risk in any kind of study you do, whether it is 
animal or human. The two of us up here are 
basically counters, and we believe that you 
do not know anything unless you can 
measure it. So I think that in a total 
assessment you should attempt to measure a 
risk associated with exposure to specific 
substances for a specific duration of time. 

And that is useful information in trying to 
prevent disease. 

"I think that attempting to use that 
information to rank carcinogens as to their 
potency would be to ignore the substantial 
amount of human evidence of variability by 
host factor, and other environmental 
exposures that we have referred to before. 

"DES is not a very potent carcinogen for 
the vagina of the menopausal women who 
take it. In fact, I do not know of any 
association at all. Based on that you would 
call it a very nonpotent carcinogen. It is an 
extremely potent vaginal carcinogen for the 
fetus. 

"Asbestos in nonsmokers, or uranium 
mining in non-smokers is associated with 
some hazard, but probably if you get accurate 
measures of it, not—in relative terms, in 
epidemiologic relative terms, not high. You 
would never suspect the 90-fold hazard 
associated with a smoker working in the 
asbestos industry. 

"So I think that you should attempt to 
measure risks and hazards. You should 
attempt to relate them to specific exposures 
and complexes of exposures in humans, 
because that will be vital to your attempts to 
prevent disease. But I think to rely on one 
study in one population with all its 
incumbent host and other environmental 
characteristics to rank an agent in a potency 
scale would be to ignore everything we know 
from science." (Hoover, Tr. 805-806, 
emphases added) 

Dr. Irving Selikoff (Mount Sinai 
School of Medicine) also pointed out 
how the example of asbestos points up 
the unreliability of quantitative 
extrapolations from animals to humans: 


M . . . let me tell you my unhappy 
experience. I suspect we learn at least as 
much from our failures as we do from our 
successes. For years I was told that asbestos 
was not a powerful carcinogen, because the 
animals did not show cancer with it. Animal 
studies began with asbestos in 1930, and the 
first cancers were produced only in 1962, Dr. 
Wagner. 

"I began asbestos research around 1951, 
and for the first ten years of my asbestos life, 

I was studying alveolar capillary block 
syndrome, and physiological changes, 
because I did not—I was told that there was 
no particular cancer hazard on the basis of 
animal studies, and it was not a potent 
carcinogen. Well, obviously I was wrong. 
Maybe the animals did not smoke and did not 
live in the rest of the environment in which 
humans live, neither the workplace nor at 
home, nor whatever. So that potency has to 
do with many things. Also, what might be 
potent in one set of circumstances or in one 
animal, might not be potent in another. And 
there is no way to predict. Sometimes you 
cannot even extrapolate from mouse to rat, 
and what might be potent in a rat may not be 
in a mouse, and what may not be potent in a 
guinea pig may be very potent in a dog. For 
example, you know very well that beta- 
naphthylamine, in order to get a bladder 
cancer acknowledged, we had to study dogs, 
and I think some of the best studies in the 
world were done by du Pont with regard to 
the dog studies and bladder carcinogens. So 
it is very difficult to extrapolate on the basis 
of current knowledge with regard to potency, 
yet there is difference in potency. 

"But even then, look at what happens with 
human beings. You can take a very weak 
carcinogen like cigarette smoking. You know, 
cigarette smoke is a very weak carcinogen. In 
humans you have to give it to them for 30 
years, 20 times a day before they will get 
cancer, and even then not all of them will get 
it. It is a weak carcinogen, and yet it can take 
a tremendous toll. 

"This year in the United States we expect 
100.000 deaths of cancer in considerable part 
due to cigarette smoking. So the question of 
potency is one unfortunately that we cannot 
extrapolate from knowledge that we 
currently have. 

“Also, I have another bad experience, let 
me confess. I was in Houston. Texas, in 1970 
when Dr. Viola reported Zymbal cell tumors 
of the rat ear with vinyl chloride. And I 
walked away, and I said gosh, another 
Zymbal cell tumor agent. Isn’t it nice that 
human beings do not have any Zymbal cells 
in their external ear? And it was not until 
1974 that nature hit me in the face with the 
angiosarcomas of the liver, and with perhaps 
other tumors. So that potency of one type in 
one animal really does not help guide us. And 
yet there is a difference in potency. Perhaps 
10 or 15 years from now when we have better 
basic information, when we know something 
about mechanism, when we know something 
about pathogenesis, we will be able to sort 
this out better than we can now." (Selikoff, 

Tr. 1753-1755) 

Dr. John Berg (Colorado Regional 
Cancer Center) made a related point: 

"I am not quite sure what potency means. 
The best I can understand, something with 
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low potency would be a material that only 
had. say. a low level of contaminants by a 
strong carcinogen, or that was metabolized in 
the body only in a small fraction to an active 
carcinogen. And, of course, if we are talking, 
as some people have said in the cyclamate 
story, about the contaminants in part, then 
we are getting back to basically a strong 
carcinogen. If we are talking about metabolic 
changes, we are talking about what 
individuals do. And the implication might 
well be that what was a low potency for one 
individual would be high potency for another. 
Gut I cannot visualize a material that in some 
way was a direct but weak carcinogen. To 
my mind it does not make biologic sense." 
(Berg. Tr. 1627) 

Dr. Marvin Schneiderman (NCI) 
discussed both scaling questions and 
differing susceptibilities: 

"We have some information in the animal 
studies, generally at substantially higher 
doses, and that means that we have to then 
do some, as it were, modeling. You have to 
create a mathematical model that is 
consistent with the biology, and the 
mathematician and the biologist have to work 
closely together to see that such a model is 
created. 

"Data which are fit by a whole series of 
models at medium and high doses, when one 
looks at the extrapolations from the different 
models, can give you rather different— 
substantially different—estimates of risk 
down at the rather low dose levels. So one of 
your problems is the model that you assume, 
and how you use it. 

"Another problem is that we are trying to 
extrapolate from, in general, inbred, highly 
inbred animals, the mouse or the rat or 
something of that sort, to an outbred animal, 
man, with a much wider range of 
susceptibilities. So that while the animal 
data—what may happen when you look at 
the human exposures is that humans at some 
very low levels might be very susceptible, 
whereas in this rather inbred strain of mouse 
you don’t have individuals so susceptible. 

"Let me give you a rather obvious example. 
There was a blond-haired, blue-eyed lady 
here earlier today. She is at much greater risk 
of skin cancer than would be a dark-haired, 
dark-skinned person. So we have this 
enormous range in humans, but within an 
inbred strain of animal, you don’t get this 
wide range. 

"Secondly, the animal lifespan is very 
much shorter than man’s, maybe of the order 
of l/35th. Third, the animal metabolism rates 
are usually very much higher than that of 
man. There is the further difficulty in these 
kinds of extrapolations that in general we 
work with very small numbers of animals* 
compared to the kind of population we want 
to extrapolate to. If we do an experiment 
with 1,000 mice, which is an enormous 
experiment, we may want to be extrapolating 
this kind of information to 100 million 
humans. I don’t know how many mice that 
takes to equal one man, or how many men 
equals one mouse in that, but is it of the order 
of 1,000 or 10,000, or something like that, or is 
it 100,000? So we are using the mouse as a 
surrogate for an enormous number of people. 

"So all these difficulties come into making 
the extrapolations down to low doses, and 


from one species to another." (Schneiderman. 
Tr. 796-798) 

Dr. Matthew Meselson (Harvard 
Univ.) and Dr. Joyce McCann (Univ. of 
Calif.) discussed the difficulty in 
comparing "potencies” of chemicals in 
different species, and suggested that 
when properly analyzed the data 
suggested inter-species variations by up 
to a factor of at least 100. Dr. McCann 
discussed this latter point in her oral 
testimony: 

"I suspect that there is a wide range of 
carcinogenic potencies in people. People I do 
not think are that different from rodents. The 
problem that we are confronted with is are 
they ordered in the same way that they are 
ordered in this chart? This is rodent data. 

And that is where enormous uncertainties 
creep in. We have limited information on that 
score. One of the primary sources of 
information about potency in rodents 
compared to potency in people is the work 
that Dr. Meselson did that was discussed 
some this morning, trying to estimate the 
exposure of people to chemicals that have 
been associated with human cancer, and to 
compare the carcinogenic potency of those 
chemicals in people with the potency from 
the animal cancer tests. And as he indicated 
this morning, considering there is a million to 
ten million-fold range of possibilities for 
answers from that kind of exercise, the fact 
that he came up with differences that were 
100-fold or even less in some cases I think is 
enormously significant." (McCann, Tr. 1598- 
1599) 

Dr. Meselson pointed out that 
quantitative risk estimates could be 
useful for certain purposes even granting 
uncertainties by up to a factor of 100: 

"You see, if there is only a difference of 
even 100, that sounds enormous to some for 
species differences. It suggests interesting 
metabolic differences perhaps between the 
two species; an area for fruitful research, all 
that, so you will concentrate on it. Qn the 
other hand, for practical purposes, maybe 
that factor of 100 even, which is a big factor 
now. is not so bad because if we could even 
reliably divide chemicals into, say, four 
categories—carcinogenic chemicals—very 
strong, strong, medium and weak—and be 
really sure of that, strength categories as 
applied to man, we would be a big step 
beyond where we are today. If we could 
divide them into 10 shades. 10 categories, that 
would be tremendous." (Meselson, Tr. 1541) 

Dr. Richard Bates (NIEHS: FDA) made 
another statement about factors 
complicating quantitative assessments: 

"When I put on my scientific hat, I have to 
admit that our basis for doing this is very 
uncertain at this point. There are just a lot of 
quantitative uncertainties here: the problem 
of differences in the ratios of different kinds 
of metabolites among species: the rates of 
metabolism among species or among human 
individuals with differences in genetic 
background, and differences in susceptibility 
of individuals across this wide range of 
genetics in the human population compared 


to the limited genetics in the animal strains: 
the exposure of people to probably quite a 
few carcinogenic and cocarcinogenic 
chemicals, and the background of their 
environment against which you are adding 
this one that you are trying to evaluate at this 
particular time, in contrast to animal 
experiments that are designed to try to 
minimize this. All of this puts this matter of 
potency on a very uncertain scientific basis. 

"Now, that is not to say, and I would 
certainly agree that if you conducted an 
experiment on 20 different carcinogens in one 
strain of mouse or rat under set experimental 
conditions, you will certainly see a wide 
range of potency under those given 
experimental circumstances. (Gates. Tr. 610) 

Finally. Dr. Samuel Epstein (Univ. of 
Ill.) commented on interspecies 
extrapolation as follows: 

"Clearly, when you have dose-response 
situations, and most of our dose-response 
data does, in fajt, come from animals, when 
you have dose-response situations it is 
possible to develop extrapolations within 
that particular species, and to develop 
interesting concepts of so-called risk 
estimates. 

"However, when you try to extrapolate and 
try to develop risk estimates from one species 
to another, this is a frightfully difficult game. 
In other words, going from the mouse to the 
rat is a frightfully difficult game. When you 
go from the mouse to the human, when tHe 
mouse, you have data dealing with exposures 
to mice under carefully controlled laboratory 
circumstances with carcinogen A in a 
controlled environment—to go from that to 
man. you are faced with the following 
problems. A, in man you do not know—even 
if you assume that in principle there was a 
comparable sensitivity at any one point, you 
do not know the relative shape of the dose- 
response curves firstly. And also, man unlike 
mouse is at far greater risk from exposure to 
any individual carcinogen because exposure 
to any individual carcinogen represents an 
incremental insult over that of a wide range 
of other chemical carcinogens to which he or 
she are concomitantly'exposed. So therefore, 
it becomes a terribly difficult matter to say 1 
am taking dose-response data from animals 
to go to humans. (Epstein, Tr. 1229-1230) 

Among industry witnesses, Dr. Paul 
Kotin (Johns-Manville) discussed factors 
affecting response in animal systems at 
some length: 

"1. The Cancer-Producing Potency Of 
Chemical Carcinogens Can Be Profoundly 
Altered By Modifying The Host, The 
Complexity Of The Environment, And The 
Physical Properties Of The Chemical Agent 

"Changes can be accomplished through (a) 
pretreatment with chemical agents (both 
carcinogenic and noncarcinogenic) which can 
either stimulate or depress drug-metabolizing 
enzyme systems; (b) diet modification: (c) 
hormonal modification by endocrine gland 
removal or artificial administration of 
hormones; (d) varying population size 
(density) in laboratory animal cages (34). 
Significant induced as well as spontaneous 
differences exist in the human response to 
carcinogens. When, for example, the site and 
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patterns of cancer occurrence in the 
nonsomoker and smoker or the alcohol user 
and nonuser are compared, the “shifting” 
levels of cancer induction bespeak a 
response to carcinogens that is dependent 
upon achieving a level of interaction 
(threshold) that is not fixed, but quite liable 
to change. 

“Spontaneous or physiologic variations, 
still cryptic as to mechanism, are routinely 
observed in clinical as well as experimental 
settings. This individual variability is at the 
suprathreshold level and is essentially 
irrelevant to the regulatory process. 

“The concept that one molecule of a 
carcinogen interacting with one intracellular 
macromolecule will result in a mandatory 
nonthreshold response, inevitably resulting in 
cancer development, precludes both naturally 
occurring and induced modifications of 
response to carcinogens. The multiplicity of 
cofactors both exogenous and endogenous 
critical to the response to a carcinogen and 
the development of cancer is reflected in 
greater qualitative and quantitative 
variations in the human response to 
carcinogens than all other environmental 
agents. The paucity of knowledge of the 
mechanisms of cell initiation and their 
progression to clinical cancer has generated a 
mystique, as a frequent substitute for data, 
when interpreting diverse pathological 
expressions of the group of diseases 
designated cancer. For example, each organ 
or organ system can develop an array of 
different types of cancer, often with 
important differences in natural history, in 
response to exogenous carcinogens. As 
shown in Table I. a variety of cancers 
develop from environmental agents, and one 
wonders whether the various histological 
patterns and types (a) reflect qualitative or 
quantitative differences in intra-cellular 
genetic events; (b) are manifestations of 
response at the tissue level; or (c) are 
expressions of host factors operating at the 
systemic level. Critical to the above is the 
continuing opportunity for carcinogen- 
exposed tissue to express any one of its 
multipotential capabilities. While the factors 
concerned with the ultimate path are for the 
most part unknown, clearly dose and its 
corollary threshold can be shown to be 
involved.” (Kotin, S. 23-24) 

Dr. Kotin also discussed a number of 
factors which would need to be studied 
in evaluating experimental results in 
carcinogenesis (Kotin, Tr. 8653-8680). 

Dr. Robert Scala (Exxon) emphasized 
uncertainties in both qualitative and 
quantitative extrapolation resulting from 
these factors: 

“Carcinogenic potential as shown by 
animal testing, and actual carcinogenic risk 
in humans, are clearly different. Carcinogenic 
potential can be demonstrated with some 
rigor by studies of a chemical in animals. The 
results are, of course, subject to such 
influences as dose, duration, route of 
administration, pretreatment, and others I 
have already mentioned. Carcinogenic risk 
assessment in humans, however, requires far 
more scientific judgment, not only taking into 
account the amount and quality of the 


experimental data but also to correlate it 
with and extrapolate it to realistic 
circumstances of human exposure." (Scala. S. 
18) 

• « • * • 

“Eckardf s third type are biologically- 
trained, biologically-oriented individuals who 
attempt to make extrapolations from animals 
to man with a proper understanding of the 
limitations and with a high degree of 
intellectual and scientific sophistication and 
honesty. These individuals take into account 
questions of mechanism of action, whether or 
not biochemical activation is necessary, what 
metabolic pathways may be involved, 
whether or not host factors may be 
protective, the possibility of initiation- 
promotion phenomena, and finally the 
important issue of metabolic overload. 

Careful extrapolation from animal data to 
human risk must and can be done, on the 
basis of which we can set realistic and 
practical human exposure levels that will 
provide sound public protection without 
overreacting by establishing technologically 
and economically infeasible regulatory 
requirements. It is this type of sophisticated 
scientific evaluation that must be 
incorporated into the revision of the OSHA 
proposal if it is to be implemented 
successfully.” (Scala, S. 21-22) 

Dr. Francis J. C. Roe (AIHC) discussed 
three assumptions necessary in 
extrapolating carcinogenic risks to 
humans, and suggested that 
uncertainties by several orders of 
magnitude may result: 

“The main difficulties for the future, 
however, lie in situations where human data 
are inadequate, or even, non-existent. In 
these situations the extent of risk to man can 
only be judged on the basis of the results of 
laboratory tests, including long-term tests on 
animals. In making the jump from animals to 
man. 3 basic assumptions have to be made: 
Firstly, we need to assume that an agent 
which reduces life expectation by a certain 
percentage in an animal will reduce life 
expectation by the same percentage in man 
and not by the same actual length of time. 
Secondly, we need to assume that man is 
equally sensitive to the carcinogenic effects 
of an agent as the laboratory species in 
which tests have been carried out. Thirdly. 
we need to assume that there is a linear 
relationship between exposure and loss of 
life expectation. The first of these 
assumptions is generally well borne out for 
known carcinogens for which there exist both 
human and animal data. The second 
assumption is probably also generally 
reasonable. However, interstrain and 
interspecies differences in susceptibility to 
carcinogens are known to exist and are 
sometimes so marked that an agent which 
gives positive results in one strain or species 
at a well tolerated dose-level may be without 
detectable carcinogenic effect in another 
species even at maximum tolerated doses. 
Where the animals used for tests have built 
into them genetically-determined high 
susceptibility to the development of certain 
tumours, or where they carry tumour viruses 
which increase the risk of tumour 


development (see 3.3.3), it is highly likely that 
the animals used are more susceptible, 
possibly by several orders of magnitude, than 
man. On the other hand, the possibility that 
man is more susceptible than any of the 
usually used species of laboratory animal can 
never be excluded. The third assumption is, 
as we have already argued (see 7,16), 
conservative.” (Roe. S. 84A-84B) 

A number of other industry witnesses 
and commentors emphasized the 
importance of such factors as 
metabolism, pharmacokinetics, and 
DNA repair, and urged OSHA to take 
account of these factors in evaluating 
experiments. For reasons elaborated in 
the Sections titled Testing at High Doses 
and Metabolism, OSHA concludes that 
such factors are not of major importance 
in the qualitative extrapolation of 
experimental results to predict the 
existence of a risk to exposed workers. 
OSHA agrees that such factors would be 
important if detailed quantitative 
estimates of risk were to be made for 
the purpose of risk-benefit comparisons. 
However, the testimony and exhibits 
quoted above indicate that (a) for most 
carcinogens information on comparative 
metabolism and pharmacokinetics is not 
presently available, and is unlikely to 
become available without direct 
experimentation in man; (b) our 
understanding of these phenomena is 
insufficient to make confident 
predictions in the absence of precise 
data. Hence the primary significance of 
this testimony is that metabolic and 
pharmacokinetic differences add 
enormously to the difficulties and 
uncertainties involved in quantitative 
extrapolation. Other factors discussed 
in the testimony quoted above, 
particularly inter-individual variations 
and interactions with environmental 
and host factors, also contribute greatly 
to these difficulties and uncertainties. In 
fact, some of these factors also lead to 
substantial uncertainties even in ranking 
chemicals relative to each other in the 
degree of risk they pose to exposed 
humans. 

6. The Role Played by Quantitative Risk 
Estimation in the Regulatory Process 

Representatives of several federal 
agencies discussed the role played by 
quantitative risk estimation in 
regulatory activities that fell within their 
purview. EPA provided the following 
description of its procedures in its 
official comments: 

"Since carcinogens differ radically in 
potency. EPA has taken the view that 
quantification has a significant role to play in 
the regulatory process. Thus, section 3.5.3 of 
EPA’s Interim Cancer Assessment Guidelines 
calls for estimates of cancer risk utilizing a 
variety of risk extrapolation models....“ (41 
Fed. Reg. 21405 (1976)). Risk estimates are 
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performed by the Agency's Carcinogen 
Assessment Group ("CAG"). In providing 
these estimates. CAG has been assiduous in 
pointing out that cancer risk quantification is 
at the frontiers of science and that the results 
must be regarded as crude because of the 
great number of uncertainties involved in the 
process. Accordingly, the Agency has been 
advised that these estimates cannot be 
regarded as much more than "ball park" 
estimates. Nevertheless, the process has been 
a useful one. in that it has afforded us some 
measure, however imprecise, of the 
magnitude of the cancer risk in question. We 
believe that a quantitative risk assessment 
can be an important factor in determining 
whether to regulate a substance or what 
priority it should be given as well as how 
much to regulate the substance." (EPA, S. 10- 
11) (footnote omitted) 

EPA referred in these comments to its 
Interim Cancer Assessment Guidelines: 

"When an agent is judged to be a potential 
human carcinogen, estimates should be made 
of its possible impact on public health at 
current and anticipated levels of exposure. 
The available techniques for assessing the 
magnitude of cancer risk to human 
populations on the basis of animal data only 
are very crude due to uncertainties in the 
extrapolation of dose-response data to very 
low dose levels and also because of 
differences in levels of susceptibility of 
animals and humans. Hence, the risk 
estimates should be regarded only as rough 
indications of effect. Where appropriate, a 
range of estimates should be given on the 
basis of several modes of extrapolation." (41 
FR 21405. Section 2.0) 

EPA procedures were described 
further by Mr. Steven Jellinek, Assistant 
Administrator for Toxic Substances, and 
Dr. Roy Albert, Chairman of the 
Carcinogen Assessment Group: ' 

"The second question of how much cancer 
the agent is likely to cause is answered by 
use of various mathematical extrapolation 
models applied to the animal or 
epidemiological results together with 
estimates of the levels of exposure to the 
agent to the extent that such estimates can be 
made. These quantitative estimates are 
regarded as crude and offered only to give 
rough estimates of the magnitude of the 
public health problem. Such estimates may 
be of use in setting regulatory priorities or in 
determining levels of feasible control." 
(Albert, S. 2) 

i » t « * 

"EPA uses a two-step decision-making 
process to regulate potential carcinogens. The 
first decision faced is whether a particular 
substance poses a cancer risk. The second 
decision is what regulatory action, if any, 
should be taken to reduce the risk. The two 
decisions are reached separately. 

"Once EPA has determined that a 
substance being evaluated does pose a 
carcinogenic risk, EPA proceeds to 
independent analyses of the magnitude of the 
risk posed by the substance and, where the 
law permits us to do so, the socio-economic 
impacts of regulating the substance. Both 


analyses are completed before the Agency 
reaches a regulatory decision. The magnitude 
of the risk plays a significant role in EPA’s 
regulatory process, entering into the decision 
whether to regulate a substance, what 
priority we give to regulation of the 
substance, and what type of regulatory action 
(if any) we should take." (Jellinek, S. 2) 

In oral testimony, Mr. Jellinek and Dr. 
Albert amplified these statements to 
some extent. Specifically, they stated 
that EPA has been conducting 
quantitative risk assessments where 
possible prior to taking regulatory action 
since 1976 (Tr. 2289), and that it uses the 
linear non-threshold dose-response 
model as well as other extrapolation 
models and displays the results of each 
(Tr. 2289-2291). In some cases 
quantitative risk assessments have not 
been possible (Tr. 2294). 

Mr. Jellinek emphasized that some 
statutes administered by EPA require 
risk-benefit balancing, whereas others 
specify technology-based controls, and 
that the role of risk assessment is 
different in the two cases (Tr. 2323). Mr. 
Jellinek emphasized the uncertainties 
involved in risk assessment in response 
to a question about risk-benefit analysis: 

"Well, I think that it really depends upon 
what someone thinks it means when they say 
a risk-benefit analysis. I think if you are 
talking about quantifying risks and benefits 
in commensurable units, I think that is 
extremely difficult, and I frankly do not think 
it can be done. If you are talking about trying 
to get as good an idea quantitatively and 
otherwise of what the risk is. and as good an 
idea quantitatively or otherwise of what the 
benefit is, and then exercising your thus 
informed judgment to make a decision, that 
not only can be done but it has been done 
and it has got to be done or else we are not 
going to make any decisions." (Jellinek. Tr. 
2322) 

Dr. Albert made a similar comment in 
response to a question as to whether he 
felt comfortable when quantitative risk 
estimation is used in risk benefit 
analysis: 

"Provided it is used with the understanding 
of the limitations, which I think are probably 
not any greater than the limitations 
associated with socioeconomic impact 
assessments. Those have a great deal of 
uncertainties attached to them. 

"In point of fact, the Air Office in the EPA 
i9 using the quantitative risk assessment for 
the purpose of making priority judgments as 
to which agents it is going to be looking at. 
which carcinogens." (Albert, Tr. 2389) 

In sum, EPA has determined that 
quantitative risk estimation is a 
constructive element in both the 
priorities-setting process and as an 
element in the setting of standards, 
recognizing the limitations involved. 

Mr. S. John Byington. Chairman of the 
Consumer Product Safety Commission, 


stated in response to questions that the 
Commission does not differentiate 
between carcinogens for regulatory 
purposes, and uses quantitative risk 
estimation only in terms of setting 
priorities. (Tr. 2089, 2095) 

Dr. Donald Kennedy (Commissioner, 
FDA) limited his comments on this issue 
primarily to suggestions that OSHA 
should use quantitative risk assessment 
as one component of decision-making 
(S. 11). He introduced one FDA 
rulemaking—the proposed rule to revoke 
the interim food additive regulation for 
saccharin and its salts (42 FR 19996). In 
that document FDA made estimates of 
potential risks to humans consuming 
saccharin, these estimates being derived 
both from animal tests and 
epidemiological data (p. 20002). FDA 
then used these estimates only in a 
general way to support its proposed 
rule: 

‘The Food and Drug Administration thus 
considers the animal data and the human 
epidemiological data on saccharin to be 
compatible. The estimated excess risk to the 
individual of developing bladder cancer from 
lifetime use of, e.g.. 150 milligrams of 
saccharin per day, is believed to be 
somewhere between zero and 4 per 10,000. 
The estimated population risk in the United 
States, assuming such use by each individual, 
is somewhere between zero and 1,200 cases 
per year. 

"Although the risk from consumption of 
saccharin is small compared to that of other 
health hazards, e.g., cigarette smoking, 
saccharin is only one of a potentially large 
number of hazards present in our 
environment. The Commissioner believes that 
reduction of prolonged, general exposure to a 
number of weakly carcinogenic substances in 
our environment as they are discovered may 
be essential to reduce the total incidence of 
cancer." (42 FR 20002) 

Dr. Richard Bates (NIEHS; FDA) 
discussed this assessment and stated: 

"Yes. but it was done just as kind of a 
crude handle of where we might be, and then 
the conclusion was that we get rid of 
exposure. We reduced it to the lowest 
feasible level, which is zero in the case of 
saccharin." (Tr. 684) 

In response to questions. Dr. Kennedy 
indicated his opinion that quantitative 
risk assessments should be used for 
priority-setting and for public education, 
but not for risk-benefit analysis as a 
component of regulatory decision¬ 
making: 

"I think you are really asking whether the 
second [assessment or extrapolation of risks 
for humans] 1 am saying that it should be 
done because there are very often important 
purposes affiliated with it; perhaps setting of 
agency priorities, perhaps public education 
about a hazard, various things, but that 
seldom is the precise magnitude of an 
assessed or extrapolated risk a critical 
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feature in Stage Three, namely, regulatory 
decision-making.” (Kennedy, Tr. 514) 

Dr. M. Adrian Gross (FDA) stated in 
response to questions that he was 
familiar with only one proposed 
regulation in which FDA had used 
quantitative estimation of risk for 
regulatory purposes (Tr. 1940). In that 
proposed regulation, applying to 
residues in food-producing animals (42 
FR 10477), Dr. Gross stated that the 
Mantel-Bryan extrapolation procedure 
was not used to assess human risk, and 
indeed he emphasized that “one cannot 
use the Mantel-Bryan procedure or other 
procedures like it to assess human risk 
at all” (Tr. 1938). 

The representatives from NIOSH, Mr. 
Baier, Dr. Groth, and Dr. Yodaiken, 
stated that it was NIOSH’s position that 
the potency of carcinogens has very 
little weight and should not be 
considered in evaluating carcinogens 
(NIOSH, Tr. 3063-3067, 3112-3113). It is 
not used by NIOSH even for evaluating 
priorities: 

“In animal experiments there is a 
difference, of course, in dose response in the 
same species to different chemicals. 

However, unless we have human data we 
really cannot evaluate these comparisons 
between chemicals in humans unless we 
have this data. We have to assume that these 
chemicals have the same or equal potency in 
humans until some other data is acquired." 
(Groth, Tr. 3064-3065) 

Mr. Richard Peto (Oxford Univ.) 
described the procedure for regulating 
carcinogens in the United Kingdom by 
the Carcinogenicity Committee of the 
Department of Health and Social 
Security, of which he was a member (Tr. 
2568-2570). He explained that “potency" 
of carcinogens was considered in this 
process only in an informal way, and 
that modeling techniques for risk 
assessments are not used: 

"No. I think that they are not of great value. 
The formal modeling I think is not of great 
value. I think that many of the models 
currently employed are misleading. They give 
a misleading impression of safety sometimes. 
And I think that, their logical basis is, in 
some cases, rather unsound, and that many of 
them have implicitly the assumption that 
there is no equivalent background, and that 
this is very dangerous. 

"So I think that we do not use models, and 
1 am glad we do not. I am the only statistician 
on this committee." (Peto. Tr. 2570) 

In summary, EPA is the only one of 
the five agencies whose procedures 
were discussed in the Record which 
makes quantitative estimates of risk on 
a regular basis in determining the degree 
of regulation. The Agency believes: 

“• . . that a quantitative risk assessment 
can be an important factor in determining 
whether to regulate a substance or what 


priority it should be given as well as how 
much to regulate the substance." (EPA. S. 11) 

This belief is qualified by the EPA’s 
recognition of the uncertainties involved 
in quantitative risk estimation, and in 
fact its decisions on “how much to 
regulate the substance” are not based 
on mathematical comparisons of risks 
and benefits, even where EPA (unlike 
OSHA) is required by statute to balance 
risk and benefits. As Mr. Jellinek 
explained (Tr. 2322), EPA's procedure is 
to get “as good an idea quantitatively of 
what the risk is,” and then to exercise 
its “thus informed judgment to make a 
decision.” Other agencies concur as to 
the usefulness of risk assessments for 
priorities setting. 

7. Specific Proposals for Making Low- 
Dose Risk Estimates and for Using 
Them in Regulation 

As noted earlier, a number of 
witnesses and participants 
recommended that OSHA should use 
quantitative risk estimates in the 
standards setting process. Section 
Xl.B.7 contains a detailed discussion of 
these proposals and their 
methodological deficiencies. This 
section is limited to a discussion of the 
implications of large uncertainties in 
health estimates for the usefulness of 
such analyses. Only one fully specified 
procedure was proposed by any 
participant. Dr. Richard Wilson 
(Harvard Univ.) proposed a procedure 
by which the concept of “feasibility” of 
control should be replaced by a risk- 
benefit analysis. In brief, Wilson 
proposed that a “conservative” estimate 
of risks at low doses should be derived 
by application of the linear non¬ 
threshold model to either human or 
animal data, and that a specific level of 
exposure should be regarded as 
acceptable if the calculated risk were 
less than 10' 5 per year (i.e., risk less 
than 1 cancer per 100,000 workers per 
year). At higher risk levels the number 
of lives likely to be saved by specific 
measures to reduce exposure should be 
calculated, and control measures should 
be regarded as justified if their 
estimated cost does not exceed $1 
million per life saved. Additional details 
of the proposed procedure, including 
methods for extrapolating from partial 
lifetime exposure data, were given in Dr. 
Wilson’s statement. 

There are a number of methodological 
problems with Dr. Wilson’s proposal 
which would make it unreasonable, if 
not arbitrary, for OSHA to adopt it. This 
section will deal only with the 
dependence of this procedure on reliable 
assessments of risk. His procedure 
would require the assumption that the 


estimates of risk generated by it are 
sufficiently accurate to balance against 
estimates of control costs. As shown in 
the preceding two sections, enormous 
uncertainties are introduced into 
extrapolations from animals to man by 
such factors as differences in 
metabolism, pharmacokinetics, and 
scaling factors. Even Dr. Wilson, who 
minimized such differences in his 
testimony, acknowledged the possibility 
of errors by up to a factor of 200 from 
scaling factors alone (Hearing Exhibit 
51). Even where epidemiological data in 
humans are available as the basis for 
extrapolation, substantial uncertainties 
may be introduced by different 
interpretations of the existing data, 
selection of “best” dafa from which to 
extrapolate, and extrapolation from 
partial-lifetime to full-lifetime risks (see 
Nisbet (Post-hearing Comments 
(Hearing Exhibit 224e), and Wilson, 
Response to Nisbet (Hearing Exhibit 
251B)). Finally, Wilson’s use of a linear, 
non-threshold extrapolation model was 
rejected as too conservative by many 
industry witnesses, whereas in fact it 
was not as conservative as other models 
in one respect: it did not incorporate a 
statistical upper confidence limit. On the 
basis of these and other limitations 
discussed in the preceding sections, and 
section Xl, OSHA concludes that 
neither Wilson’s procedure nor any 
other comparative risk framework that 
could be devised would be reliable 
within a factor of 100 or more, usually 
much more. Although estimates 
obtained by the use of this procedure 
may help OSHA to make “informed 
judgments”, clearly it is not useful in 
practice to set standards. 

The only other specific 
recommendation for a risk assessment 
procedure presented in the record is that 
of the Scientific Committee of The Food 
Safety Council. After extensive 
discussion of alternative methods of risk 
assessment, they made the following 
recommendation: 

"7. The choice of mathematical procedures 
for low dose extrapolation has no firm 
biological basis and must to some extent be 
arbitrary. But the chief alternative to low 
dose extrapolation is the setting of zero 
tolerances for any substance that is harmful 
at sufficiently high doses, i.e. nearly 
everything. But zero tolerances are not 
reasonable alternatives for many agents 
which have clear benefits for man. Thus, risk 
assessment is unavoidable and must, 
implicitly or explicitly, involve a balancing of 
risk and benefit. We recommend the gamma 
multi-hit model for estimating responses at 
low dose levels and the virtually safe dose, 
corresponding to an arbitrarily small level of 
risk, chosen for each agent by decision¬ 
making authorities after consideration of the 








5198 


Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 


risk and benefits involved." (Food Safety 
Council 1978, p. 119; Hearing Exhibit 227) 

There are serious questions about 
whether this proposed procedure for 
food additives would be compatible 
with OSHA’s statutory mandate to 
“assure” protection of workers’ health 
“to the extent feasible.” Apart from this, 
the procedure would utilize the gamma 
multi-hit extrapolation model, which as 
shown above has received no support 
from the scientific community. 

Dr. Joyce McCann (Univ. of 
California) discussed what she believed 
was the proper role of risk assessment 
in the regulatory process in her written 
statement. While recognizing that 
estimates of carcinogenic potency may 
be uncertain by one or two orders of 
magnitude, she concluded that they may 
still be useful as a “check on the 
reasonableness of a standard set 
according to feasibility”: 

“Risk estimates can be wrong by an order 
of magnitude, or even more, and still be 
useful as rough estimates in determining if 
the lowest feasible level is compatible with 
acceptable risk." (McCann, S. 3) 

In oral testimony she expanded upon 
this concept: 

"Well, certainly for prioritizing chemicals, 
potency can have great value. I mean, when 
one is faced with a very long list and you 
have to decide where to start, I think potency 
and human exposures should play a very 
useful role in ordering priorities. And I 
suspect that is how they will end up being 
used. 

"But in addition. I would also like to see an 
awareness of an upper limit exposure based 
on a risk-assessment calculation after lowest 
feasible levels are set, a check." (McCann, Tr. 
1602) 

However, she cautioned that: 

"Although risk estimates can be useful 
within the context of the lowest feasible level 
approach, they should not be used to set 
exposure levels higher than the lowest levels 
feasible." (McCann. S. 4) 

This suggestion is compatible with the 
reservations expressed above about the 
use of uncertain estimates in making 
precise cost-benefit comparisons. Dr. 
McCann’s suggestion appears to be to 
use risk assessments to check whether 
the rough estimates of risk, at the lowest 
feasible level, are not too high to be 
“acceptable”. If they are, then action by 
Congress, EPA under the Toxic 
Substances Control Act, or other actions 
may be appropriate. 

A similar suggestion was made by Mr. 
Jellinek and Dr. Albert (EPA): 

"Second, we encourage OSHA to include 
risk estimation in its regulatory process. 

While cancer risk estimation is an imprecise 
endeavor involving many uncertainties, such 
estimation does succeed in providing some 


measure of the magnitude of risk posed by a 
substance. Such estimation should be used, in 
some instances, to determine whether to 
regulate. If a substance is believed to be a 
carcinogen but is a weak carcinogen to which 
few persons are exposed, the best regulatory 
course might be to defer any regulation in 
favor of concentrating limited resources on 
higher toxicity, higher exposure substances. 
OSHA’s proposal does not appear to permit 
the agency to adopt this course. We believe 
that OSHA also should use estimation of risk 
to help establish priorities and to help 
determine "feasibility" of various levels of 
control. The greater the degree of risk posed 
by a substance, the tighter the control should 
be of that substance." (Jellinek, S. 5-6. 
emphasis added) 

* ♦ ♦ * • 

"Finally, a comment on the matter of 
quantitation of cancer risks. The 
extrapolation of cancer risks to very low 
levels of exposure is undoubtedly more useful 
to EPA than OSHA. In the general 
environment, exposure to carcinogens can 
commonly be very low and involve large 
populations. In the occupational setting the 
potential for exposure is always high. 
Nevertheless, because carcinogens can vary 
in potency by as much as a million fold. 
OSHA should strongly consider using 
quantitative risk assessment to the extent 
possible for prioritization of chemicals and as 
a factor in judging feasibility of regulatory 
control. (Albert, S. 6) 

8. Performing Risk Calculations for 
Individual Substances 

A number of risk calculations for 
specific chemicals were introduced into 
the record in statements and exhibits 
(see, for example, the statements of Drs. 
Wilson, Hoel, and exhibits thereto). For 
two chemicals, vinyl chloride and 
saccharin, a range of estimates derived 
by different methods was presented: 
these estimates provide a good 
illustration of the strengths and 
weaknesses of the various techniques. 

(a) The example of vinyl chloride .— 
For comparative purposes, all the risk 
estimates presented in the record are 
converted here to lifetime risks at an 
exposure level of 1 ppm. Seventeen such 
estimates are presented in the first table 
below, with the method of extrapolation 
and the source of data. These estimates 
span an enormous range; even if the 
“threshold” postulated by Claus is 
discounted, estimates of risk at 1 ppm 
range from 10“ 8 to less than 10' 5 *—more 
than a million-fold variation. The 
variation arises from several sources: 
use of different source data, different 
extrapolation models, and in some cases 
calculation of upper confidence limits. 
However, other variables, such as 
scaling factors, interspecific differences 
in susceptibility, and prenatal 
exposures, were not considered by the 
cited authors, so that the full range of 


possible variation is still not 
represented. 

(b) The example of saccharin. The 
second table below was compiled by the 
Committee for a Study on Saccharin and 
Food Safety Policy (NAS 1978). It shows 
a range of variation of more than 5 
million-fold in estimates of human risk, 
although all the estimates were derived 
from the same set of experimental data 
on rats. Other estimates of saccharin 
risks included in the record, including 
those by FDA (41 FR 20002), Wilson (S. 
41, 73), and OTA (1977), fall within this 
range. However, at least one published 
estimate of risks posed by saccharin lies 
outside this range. Miller et al. (1978), 
extrapolating from human 
epidemiological data, estimated that 
lifetime use of saccharin by the U.S. 
population might result in as many as 
48,000 cases of bladder cancer per year, 
equivalent to a lifetime risk of 15,000 
cases per million exposed. Thus the 
possible range of risk estimates for this 
chemical is greater than 10 million-fold. 

(c) General conclusions. For each of 
these two chemicals, estimates of 
possible risks at exposure levels which 
are currently permitted vary over ranges 
of 1-10 million or even more. Few 
chemicals have been more thoroughly 
studied than vinyl chloride, which is one 
of only half a dozen chemicals for which 
numerical data on risk derived from 
human studies are available (NAS, 
1975a). Yet even in this case it is not 
possible to state whether the cost of 
averting one occupationally-related 
cancer is greater than $100 million 
(Wilson S. 53), or as little as $100,000. 
Clearly it would be not only 
unjustifiable but irresponsible for OSHA 
to use any such single point estimate as 
part of a simple summary cost/benefit 
statement (and guide to standard 
setting) as proposed by Wilson. In the 
face of uncertainties of many orders of 
magnitude in anticipated cancer risks, a 
fair analysis of available facts must 
alert the decision-maker to the wide 
range in the level of cancer risk which 
may reasonably be foreseen under 
alternative interpretations of available 
data. 

Single-point estimates of risk are 
inappropriate. In view of the health- 
protective mandate of the OSHA Act, it 
is particularly necessary for OSHA in 
considering standards for carcinogens to 
take appropriate notice of the many 
types of circumstances which can lead 
to much greater human risks than might 
be inferred from simple “best estimate” 
calculations based on standard linear 
no-threshold interpolation. Among these 
circumstances are: 

• Difference in species sensitivity. As 
previously noted (see comments of Dr. 
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Trump, Tr. 1974-5, quoted above), the 
potency of beta-naphthylamine in 
inducing bladder cancer in animal 
systems would, if directly used in the 
absence of human data, have led to a 
understatement of the actual human 
cancer hazard of this material. 
Available data for quantitatively 
comparing cancer risks for man and 
other species are so few at present that 
1) even if available data from the most 
apparently sensitive animal species is 
used for cancer risk assessment on a 
particular substance and 2) even if a 
conservative scaling factor is used for 
the animal to human dose conversion, 
there should generally be considered to 
be an appreciable chance that the 
human risk might greatly exceed the 
calculated animal risk due to intrinsic 
differences in species sensitivity. 

Absent other information, it would not 
be unreasonable in presenting risk 
estimates to allow for a possible 
uncertainty of 100-fold or more from this 
factor alone. 

• Differences in individual 
sensitivity. Animal carcinogenesis data 
usually represent the response of 
relatively homogeneous groups of 
animals. Animal colonies are often 
inbred, reducing genetic variation 
among individual animals, and there is a 
deliberate effort to minimize the 
variability in environmental exposures 
which might interact with the substance 
being tested for carcinogenicity. By 
contrast, it was noted repeatedly in the 
hearings that worker populations 
exposed to carcinogens can be expected 
to be relatively heterogeneous 
collections of individuals—with 
substantial variations in both genetic 
factors (influencing, inter alia, metabolic 
handling of carcinogens and the 
efficiency of repair of pre-carcinogenic 
DNA lesions) and potentially interacting 
environmental factors (e.g., the 
difference in cancer risk between 
smoking and non-smoking asbestos 
workers). Even if the basic form of the 
relationship between dose and cancer 
risk within each individual is linear, if 
there are substantial differences 
between individuals in susceptibility 
(slope of the dose/cancer risk 
relationship) within an exposed 
population, the number of cancers 
produced in a population by low doses 
of carcinogen will generally exceed the 
number which would be expected from 
a simple linear interpolation from high 
dose observations. The degree to which 
a simple linear interpolation may 
understate the true risk due to such 
individual variability is not yet known 
for any specific carcinogen. 


It is recognized that there may be 
factors which would result in a linear 
extrapolation being an over-estimate of 
the risk, but the Secretary must be 
especially concerned with the 
possibilities of high worker risk and err 
on the side of caution (IUD v. Hodgson). 
OSHA will not, in general, have any 
reliable body of data for predicting the 
likely degree of individual human 
variability in sensitivity to specific 
chemicals to be regulated. However, in 
view of the testimony that appreciable 
inter-individual variability has been 
observed in drug metabolism and 
carcinQgen binding to DNA (e.g. the 
work of Hammer and Sjoqvist, 1967, 
finding a ten-fold variation among 
twenty patients in the half-time for 
disappearance of tricyclic 
antidepressants from plasma, and the 
work of Harris and Trump, 1976, finding 
a 70-fold variation amoung 37 patients in 
the amount of the carcinogen 
benzo(a)pyrene bound to DNA in human 
bronchi cultured under similar 
conditions (Harris, S. 3-4)), there may 
often be an uncertainty of 10-fold or 
more due to this factor. 

• “Plateau effects." The original 
Maltoni animal experiments on the 
carcinogenicity of vinyl chloride at 
various dose levels illustrate another 
potential hazard of simple linear 
interpolation of cancer risks from high to 
low doses (Maltoni, 1975). The Maltoni 
data from experiment BTI span a very 
large range in dosage from 50 ppm to 
10,000 ppm. By contrast, most current 
carcinogenesis bioassays are done for 
only two very high doses (a “maximally 
tolerated dose,” and a dose estimated to 
be about half that). The Maltoni data for 
vinyl chloride exhibit a plateau in the 
carcinogenic response at the highest 
dose levels. There are relatively small 
differences in the yield of total tumors 
or angiosarcomas between the animal 
groups given doses from 500 to 10,000 
ppm. At 500 ppm and below, there is a 
fall-off in tumor yield compatible with a 
linear dose-response relationship. If, in 
the case of vinyl chloride, only the two 
highest dose levels (6,000 and 10,000 
ppm) had been tested, and a linear-dose 
response relationship had been assumed 
beginning with the point at 6,000 ppm, 
the risk at the 250 ppm level would have 
been underestimated by over 10-fold, 
compared to the actual results at 250 
ppm. Thus, when making risk estimates 
from data covering a very limited range 
of dosage, it is quite possible that simple 
linear interpolation from the lowest dose 
which happens to be available may lead 
to ten-fold or greater errors if the 
carcinogenic response shows a plateau 
similar or worse than that found with 


vinyl chloride. This is essentially the 
point made in the testimony of Dr. 
Gehring (Dow Chemical), although 
Gehring presented his data in a way 
which obscured the fact that “metabolic 
overloading” in this case gave rise to a 
massive underestimation of risk. 

• Uncertainty in future chemical 
usage and worker exposure. A final 
factor which may contribute substantial 
uncertainty to estimates of the number 
of cancers which may result under a 
given exposure standard is the future 
changes in the number of workers who 
may be subjected to exposure to the 
regulated substance. Clearly, if the 
regulated substance is used in an 
expanding industry, over a period of 
several years the number of workers at 
risk (and the number expected to 
eventually develop cancer) may rise by 
many-fold from the number exposed at 
the time the standard is promulgated. A 
similar expansion of the risk may occur 
if the regulated substance comes into 
wide use for new applications. 

All of these considerations make it 
prudent to regard “best estimates” of 
cancer risk from simple linear 
interpolation of animal or human 
epidemiological data as potentially 
understating actual cancer risks by 
orders of magnitude. 

9. Is Mutagenic “Potency" a Useful 
Predictor of Carcinogenic “Potency"? 

Dr. Matthew Meselson (Harvard 
University) introduced a paper in which 
he and his colleague, K. Russell, had 
compared the carcinogenic “potencies” 
of 10 carcinogens in rodents with their 
mutagenic “potencies” as measured in 
the Ames Salmonella reversion test 
(Meselson and Russell, 1977). Both 
carcinogenic and mutagenic potencies 
were carefully defined, and the authors 
found a “rough . . correlation 
between the two: 

“For a variety of compounds which are 
both carcinogenic and mutagenic, it is found 
that the carcinogenic potency k in laboratory 
rodents is approximately equal to the 
mutagenic potency m in Salmonella, using 
definitions of k and m given in the text. An 
exception to this relationship is noted for a 
number of nitroso compounds, for which k is . 
considerably greater than m. 

“It is suggested that the carcinogenic 
potency of a mutagenic compound for man 
may be roughly equal to that in rodents if the 
carcinogenic potencies are expressed in 
terms of the average normal life-spans of the 
respective species." (Meselson and Russell, 
1977, p. 479; Exhibit 18 to Hoel Statement.) 

If such a correlation can be confirmed 
by further measurements on specific 
classes of carcinogens, it might perhaps 
prove possible to improve predictions of 
potential low-dose risks to humans, 
avoiding some of the complexities and 
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uncertainties discussed in previous 
sections. However, at present, data are 
extremely limited (see Goldman, S. 20). 
OSHA is aware of a large-scale study in 
progress which would throw light on 


this possibility (Ames and Hooper, 
1978). Pending the results of such a 
study it would be premature to consider 
its incorporation into any scheme for 
risk assessment. 


Estimates of Lifetime Risk From Exposure to 1 ppm Vinyl Chloride 


Source 

Estimate of lifetime risks 

Method of extrapolation 

Source of data 

Wilson (S, S3). 

2.5x10"'..„_«_.... 

Linear. 

Epidemiological 

Wilson (Exh. 251 B). 

5x10* .. 

Linear. 

unspecified source. 
Epidemiological and 
Maltoni (unspecified). 
Maltom (1975). 

Crump and Guess (1977). exhibit to Hoel 

2x10**_ 

Multi-stage, upper 

statement. 

Guess et at (1977). exhibit to Hoel statement 

2xl0«... 

confidence limit 
Multi-stage, upper 

Maltoni (1975). 


1X10L .. 

confidence limit 
Mantel-Bryan. upper 

Maltoni (1975). 

Claus (S. 38). 

Ntsbet (post-hearing comment, p. 8). 

4x10‘Mo 1x10**_ 

confidence limit 
Assumption of threshold 
at 10* molecules per 
cell, calculated to 
occur at exposure 
level ol 4.9 ppm 

Linear .. ,, , 

Maltoni (1977). Table 12. 
Gehnng et a/. (1978), 

Gehnng et at. (1978). p. 590 ...... 

10 •..«... 

Log-probit extrapolation 

Hooper and Ames (1979). 

Greater than 10" * (rats).. 

of observed dose- 
response curve. 

Linear .. .. ,,,,, 

dose-response curve 
based on 

unmetabolized VC. 
Maltoni (1977), liver 
angiosarcomas. 




Greater than 10* * (rats).. 

Linear_..........._ 

Maltoni (1977), mammary 


10*‘to 10“'(humans).... 

Linear, extrapolated to 

tumors 

Maltoni (1977) 

Food Safety Council (1978). 

10*». _ 

humans. 

Multi-hit . .. 

Maltoni (1975). 

Maltom (1975). 

Maftoni (1975). 

Maltoni (1975) 

Do. 

2x10'*. 

Mufti-hit, upper 

Do. 

5x10"*..... 

confidence limit 
Mufti-stage ... 

Do. 

8x10"*. 

Multi-stage, upper 



NAS (1977), exhibit to Hoel and Rail 

2x10* ,B . . .. 

confidence limit. 
Multi-stage, upper 

Maftoni (1975). 

statements, p. 794. 


confidence limit. 


• Assuming breathing rate of 15 m*/day to convert from oral intake to inhalation exposure. 


Estimated Human Risks From Saccharin Ingestion of 0.12 g/Day (From NAS 1978, p. 3-72) 


Lifetime Cases per 50 
cases/million million/yr 

exposed 


Rat dose adjusted to human dose by surface area rule: 

Method of high- to tow-dose extrapolation 

Single-hit model (Hoel. 1977) ____._ 

Multi-stage model (with Quadratic term (Hoel. 1977) .... 

Multi-hit model (Scientific Committee of the Food Safety Council, 1978). ..„. 

Mantel-Bryan probit model (Brown. 1978) .... 

Rat dose adjusted to human dose by mg/kg/day equivalence 
Method of high- to low-dose extrapolation: 

Single-hit model (Saccharin and Its Salts, 1977) ...... 

Multi-hit model (Scientific Committee of the Food Safety Council. 1978) .. 

Mantel-Bryan probit model (Brown. 1978) ......... 

Rat dose adjusted to human dose by mg/kg/llfetime equivalence: 

Method of high- to low-dose extrapolation: 

SmgJe-hit model (Brown. 1977) ........ 

Multi-hit model (Scientific Committee of the Food Safety Council. 1978) . 

Mantel-Bryan probrt model (Brown. 1978) ..... 


1.200 

840 

5 

3.5 

.001 

00007 

450 

315 


210 

147 

.001 

0.0007 

21 

14.7 


5.200 

3.640 

.001 

0.0007 

4.200 

2.940 


D. OSHA s Conclusions 

On reviewing the mass of expert 
testimony and conflicting opinions in the 
record, OSHA draws the following 
conclusions: 

1. The “potency” of a chemical 
carcinogen can be defined only in 
relation to a specific test system and for 
specific experimental conditions. 
Although there is some correlation 


between the relative “potencies” of 
carcinogens in different test systems, 
thfere are also wide variations. 

2. In the few cases where 
epidemiological studies provide good 
dose-response data in exposed humans, 
it is reasonable to make quantitative 
estimates of risks at low exposure 
levels. For such estimates, a linear 
exposure-response relationship should 
be assumed to represent a (single 


number) “best estimate" of likely risk. 
Data on partial-lifetime exposures 
should be extrapolated to predict full¬ 
lifetime risks, assuming a power-law 
relationship between response and 
elapsed time unless there is good 
evidence to support a different 
assumption for a specific carcinogen. 

3. In cases where it is necessary to 
extrapolate from experimental data in 
an animal model to estimate the order of 
magnitude of low dose risks, the multi¬ 
stage (Armitage-Doll) model or its 
special case, the linear (one-hit) model 
have the best empirical and theoretical 
justification for use in making “best 
estimates” of likely risk at specific 
doses. Estimates obtained using the log- 
probit (Mantel-Bryan) and other models 
should not be presented except to show 
the range of potential uncertainty. 

4. Pending further study and 
validation, time-to-event models should 
not be used in risk estimation. 

5. While in the future it may be 
possible to use measurements of 
mutagenic potency to predict relative 
carcinogenic risks, at least within 
certain groups of carcinogens for which 
the correspondence may become well 
established, there is no adequate 
understanding of the correlation for such 
an approach to be implemented at the 
present time. 

6. Where experimental data are 
available for several animal model 
systems, it is prudent for public health 
reasons to use the data from the most 
sensitive system as the basis for 
extrapolation. 

7. Extrapolation from animal data to 
predict risks in humans introduces many 
additional uncertainties. These include 
selection of appropriate scaling factors 
for size, lifespan, and metabolic rate: 
differences in routes of exposure, 
duration and schedule of exposure, 
absorption, metabolism, and 
pharmacokinetics; differences in 
intrinsic susceptibility and repair 
capabilities; intra-population variation 
in susceptibility; and exposure to other 
carcinogens and intrinsic and extrinsic 
modifying factors. At least theoretically, 
these factors can affect the relative 
response of humans and animals by 
many orders of magnitude. 

8. The uncertainties involved in 
extrapolating from high-dose animal 
experiments to predict low-dose risks to 
humans are far too large at present to 
justify using the estimates as the basis 
for quantitative risk/benefit analysis. 

This conclusion is well illustrated by the 
more than million-fold variation in the 
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estimates of risk derived by different 
authors for risks to persons exposed to 
vinyl chloride at the OSHA standard of 
1 ppm. 

9. Nevertheless, risk assessments may 
be useful for two purposes: (a) to predict 
relative risks different carcinogens when 
extensively studied, as the basis for 
establishment of priorities; (b) to 
estimate reductions in risks as a result 
of regulatory action, when adequate 
data exist to assess the role of the many 
uncertainty factors. For the latter 
purpose (b) single numbers for “best 
estimates” of expected cancer risk, 
derived from linear interpolations of 
available data should not be used alone, 
but should be accompanied by a 
statement of a reasonable range of risk, 
based on cautious asumptions in the 
several relevant areas of uncertainty. 

PART D 

IX. DESCRIPTION OF THIS SET OF 
REGULATIONS AND ANALYSIS OF 
THE MAJOR REGULATORY ISSUES 

The previous discussions have set 
forth the necessity of and the scientific 
rationale for the promulgation today of 
the OSHA Cancer Policy to identify, 
classify and regulate potential 
occupational carcinogens. We do not 
intend to duplicate those discussions 
here. The following sections attempt to 
explain: (1) the procedural mechanisms 
which will be utilized to accomplish 
these goals and (2) the additional 
rationale and policy considerations, that 
are not discussed in other portions of 
this preamble, regarding the specific 
regulatory activity that may ensue. 

For ease in discussing the issues, a 
description of this set of regulations 
(and issues implicit therein) is presented 
first. Other issues raised in the 
rulemaking are discussed in Sections XI 
and XII below. 

A. SCOPE AND PURPOSE (§§ 1990.101 
AND 1990.102) 

In the proposed regulation, OSHA 
stated that: 

", . . the three proposed model standards 
would apply to all workplaces in all 
industries, including the general, 
construction, maritime and agriculture 
industries, whenever occupational exposure 
to the toxic substance, as defined, occurs. 0 
(42 FR 54174). 

In the course of this rulemaking 
proceeding, major criticism of this 
proposed provision was made by certain 
affected industries. Specifically, 
representatives of the construction, 


maritime and agriculture industries 
argued that the provisions of the model 
standards and other provisions of the 
proposed regulation should not apply to 
their industries. In addition, several 
participants expressed the view that the 
proposal, particularly certain provisions 
of the model standards, should not 
apply to the regulation of carcinogens as 
used in research laboratories. Iminent 
scientists not only expressed such 
concern (see e.g., Henry Pitot) but also 
testified as to precautions presently and 
voluntarily used. In particular, OSHA 
received correspondence from a number 
of academic institutions and scientific 
bodies expressing concern over the 
potential impact of the cancer policy on 
the conduct of both instructional and 
research activities in college and 
university laboratories, especially in 
laboratories where carcinogens are 
presently and necessarily used for the 
purposes of cancer research. These 
participants generally urged OSHA 
either to exclude research laboratories 
from the application of the proposed 
Part perse, or to exempt them from the 
regulations issued pursuant to the Part, 
or to establish a different approach for 
protecting laboratory workers from that 
established for other industrial facilities. 
Many of these participants considered 
the model standards contained in the 
proposed set of regulations to be 
inappropriate, in certain respects, for 
application to research laboratories. 
Their arguments for exemption from 
some provisions of the model standards 
were based upon the following claims: 

(1) Research laboratories use very 
small quantities of each carcinogen at 
any one time; 

(2) Exposures are brief and infrequent; 

(3) The need to use particular 
substances, including carcinogens, is 
often difficult to predict in advance; 

(4) Research laboratories are, in 
general, staffed by highly trained 
personnel: 

(5) To impose the same kinds of 
requirements for worker protection on 
laboratories as on industrial operations 
would stifle research, particularly 
cancer research; 

(6) Compliance would be 
unreasonably expensive. 

Although very few of these claims 
were supported by any specific actual 
documentation or proof, OSHA is 
sympathetic to the special 
circumstances of research laboratories. 
In a memorandum dated December 21, 
1978 to the Director of the Office of 
Science and Technology Policy, the 


Director of NCI, Dr. Arthur C. Upton, 
pointed out: 

“The concerns expresed by Professor 
Roberts and others regarding the application 
of the proposed OSHA Cancer Policy to 
research laboratories are indeed important 
and deserve serious consideration. Having 
spent many years at the bench, I can fully 
appreciate the apprehension of scientists who 
may be concerned not only about the 
imposition of unneeded control measures, but 
also about the intrusion of the Federal 
government into the inner sanctum of the 
research laboratory. I recall that not too 
dissimilar concerns were expressed by some 
researchers when tighter safeguards were 
imposed on the handling and use of 
radioisotopes. 

“A major concern of researchers appears to 
center on the necessity to monitor the 
laboratory environment for contamination by 
chemical carcinogens. Professor Roberts and 
others believe that current work practices 
minimize such environmental contamination 
and. hence, the potential for laboratory 
worker exposure. They argue that the cost to 
monitor would be a needless expense and on 
that many laboratories could not afford. 
Despite the belief that the containment of 
carcinogens is well under control, there are 
little hard data to support this idea. In fact, 
there are a number of studies indicating that 
laboratory workers are often at an increased 
cancer risk. 0 


“The problem we are faced with is our lack 
of knowledge regarding the extent and nature 
of contamination in laboratories engaged in 
research with chemical carcinogens. The 
problem is compounded by variations that 
exist in control technology and work 
practices among laboratories. The problem 
could be partially solved and, at the same 
time, the potential for worker exposure 
reduced by uniformly requiring that certain 
minimum safeguards be used by laboratories 
working with carcinogens. The experience 
with radioisotopes might well provide a 
model for implementing universal standards 
for the handling and disposal of carcinogens. 

I believe that such basic safeguards should 
apply irrespective of the carcinogen and 
without regard as to whether a carcinogen is 
or is not regulated under the OSHA Cancer 
Policy. 

“As you may know, a subcommittee of the 
DHEW Committee to Coordinate Toxicology 
and Related Programs (CCTRP) is developing 
guidelines for the handling of chemical 
carcinogens used in the research laboratory. 
The subcommittee is attempting to define sets 
of work practices and controls which 
correspond to different levels of potential 
exposure. The subcommittee also is preparing 
safety'monographs on the carcinogens now 
regulated by OSHA and on additional ones 
designated by the CCTRP. Many of the basic 
safeguards in the subcommittee’s guidelines 
and those proposed in the OSHA Cancer 








5202 


Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 


Policy are essentially the same as suggested 
in Professor Roberts’ letter of November 8. 

“Apart from the minimum safeguards that 
should be universally applied, there may not 
be the same need for research laboratories to 
conform absolutely with an OSHA standard 
established for industry. Circumstances could 
be envisioned in which a rigid and 
comprehensive standard could needlessly 
inhibit research initiatives. For example, 
certain research efforts could be obstructed 
even though the level of potential risk would 
be lower than that considered in establishing 
the OSHA standard. In other circumstances, 
the same standard may be as appropriate for 
research laboratories as for industry. It seems 
to me that a standard should have some 
flexibility to allow for the nature and extent 
for use of a carcinogen by a research 
laboratory. Although it would be difficult for , 
OSHA to define every circumstance requiring 
a special exemption to a standard, it should 
be recognized that there would be legitimate 
claims that deserve such consideration.” 

OSHA believes that exposure of a 
worker to potential carcinogens is a 
matter of serious and grave concern and 
that appropriate protective measures 
must be implemented, whether the 
worker is in a laboratory, in a 
manufacturing facility, or in any other 
type of workplace. On the basis of the 
substantial scientific documentation in 
the Record, OSHA has concluded that 
as to those scientific issues concerning 
the identification and classification of 
potential occupational carcinogens, this 
Part is uniformly applicable to all 
workplaces under the jurisdiction of the 
Act, including laboratories. On the other 
hand, OSHA is aware that an 
interagency group has proposed 
guidelines for the use of many specific 
substances in research laboratories. The 
approach of protecting laboratory 
workers with good processes and good 
practices may be preferable to specific 
monitoring of each individual substance 
employed. OSHA intends to pursue this 
matter further and reserves judgment for 
the present on the research laboratories. 

Thus, there may be justification for a 
different type of regulatory response, 
depending on the type of industry 
impacted, in implementing this Part. The 
manner of use and the specific 
circumstances posed by exposure of 
workers in research laboratories and in 
the construction, agriculture, and 
maritime industries may call for 
different regulatory approaches, 
depending on the industry involved and 
the manner of use of the specific 
potential occupational carcinogen ynder 
consideration. For these reasons, OSHA 
has concluded that the application of 
this Part to these industries, as to the 
regulation of any given substance, 
should be determined on a case-by-case 
basis, in the course of the rulemakings 
taken pursuant to this Part, until a 


Record can be developed that would 
support a more appropriate set of model 
guidelines. 

In the case of the construction 
industry, OSHA notes the existence of 
an Advisory Committee created 
pursuant to the Contract Work Hours 
and Safety Standards Act (40 U.S.C. 333 
et seq.) and the fact that this Committee 
has been considering the application of 
health standards to the construction 
industry. OSHA intends to refer 
appropriate questions regarding the 
applicability to construction of 
provisions of the model standards to 
this Committee. 

In summary, therefore.’OSHA intends 
that the procedures for the identification 
and classification of potential 
carcinogens apply uniformly to such 
substances in whatever industry or 
workplace they may be found. The 
procedures for regulation of potential 
carcinogens, including the model 
standards set out in § 1990.151 and 
§ 1990.152, will apply generally to all 
workplaces, except that certain 
provisions may be modified or waived 
for the construction, maritime, or 
agriculture industries, or for research 
laboratories, as circumstances may 
warrant for a specific potential 
occupational carcinogen regulated under 
this Part. 

B. DEFINITIONS (§ 1990.103) 

Definitions in this section are 
intended to reflect the same scientific 
conclusions and factual determinations 
as those found in the proposed 
regulation, except as discussed below. 
The language of some of the definitions 
has been changed in minor ways to 
express more clearly the intended 
meaning. Two definitions have been 
deleted, and two other definitions have 
been changed in more substantive ways. 

(i) Some participants criticised the 
proposed definition of “suggestive 
evidence”, as being imprecise. After 
careful review of the scientific issues 
involved, OSHA has concluded that 
there are too many variables which 
affect the degree of confidence in results 
of scientific studies to provide a single 
definition of “suggestive evidence” 
which would cover all eventualities and 
resolve all concerns raised in this 
proceeding. Instead, therefore, OSHA 
intends to rely on scientific judgment 
and to classify chemicals on the basis of 
a full scientific review which will 
consider the limitations of each 
individual study. 

(ii) The proposed definition of “foreign 
toxic substance” has been deleted 
because this classification is not used in 
this Part, as is discussed below. 


(iii) The definition of positive results 
in "short-term tests” has been changed 
slightly to reflect the extensive scientific 
evidence discussed in Section VI above. 
On the basis of the conclusions drawn 
in Section VI, OSHA has formulated its 
definition of “positive results in short¬ 
term tests” to specify only test systems 
that OSHA believes, in its judgment, 
have been “validated” in the sense 
discussed therein and to not include test 
systems that have not yet been 
validated. The definition requires results 
in two or more test systems for the 
reasons detailed in Section VI. 

(iv) The definitions of “toxic 
substance” and “potential occupational 
carcinogen” have been amalgamated 
into a single definition, because 
comments contained in the Record 
reflected some confusion resulting from 
the original terminology, including the 
distinction between the two terms. 

(v) In the proposed regulation, OSHA 
did not propose any general definition of 
the term “substance”, and the term is 
not defined in this final set of 
regulations, for the following reasons. 
The definition of “potential occupational 
carcinogen” is written to cover not only 
a single substance, but a “combination 
or mixture of substances." (§ 1990.103) It 
is OSHA’s intention that specific 
rulemakings to be conducted under this 
Part may, in appropriate circumstances, 
be applied to a single substance, to 
technical mixtures or formulations, to 
combinations of substances (such as 
alloys or co-polymers), to categories of 
substances (such as glass fibers or dyes 
with a common carcinogenic 
metabolite), or even to hard-to-define 
mixtures (such as tars or mine dusts). 
This approach, in fact, has been OSHA 
practice in past rulemakings concerned 
with carcinogenic substances: these 
have involved relatively pure chemicals 
(vinyl chloride, 29 CFR 1910.1017), 
industrial products or processes which 
may contain only relatively small 
fractions of the carcinogenic agent 
(benzene, 29 CFR 1910.1028), categories 
of substances (various types of asbestos, 
29 CFR 1910.1001, or various compounds 
of arsenic, 29 CFR 1910.1018), and hard- 
to-define mixtures (coke oven emissions. 
29 CFR 1910.1029). OSHA intends to 
continue this practice and to define the 
range of substances to be covered in 
each regulatory proceeding in a way 
which is appropriate to the scientific 
evidence and industrial circumstances 
relevant to the specific case. In other 
words, OSHA intends no change in how 
it has resolved this issue in the past in 
other rulemaking proceedings. 

Some participants urged OSHA to 
define “substance” for the purposes of 







Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 


5203 


this Part in a much more specific and 
restrictive way. Notable among these 
arguments were those of Brush Wellman 
and its witness Dr. Adrianne Rogers 
(MIT), who wrote as follows: 

“From a scientific point of view, it appears 
that the question of carcinogenicity should be 
considered separately for each element, 
compound, mixture, alloy or other material, 
and that tests of a material of one structure 
and composition cannot be used as a basis 
for drawing conclusions of carcinogenicity of 
materials of different composition or 
structure because they have one or more 
components in common. The definition of 
"toxic substance" should be clarified to 
include only the specific materials tested and 
found to be carcinogenic." (Rogers, S. 9). 

However, there was voluminous 
evidence in the Record (including that 
proffered by Brush Wellman and Dr. 
Rogers) to show that such an approach 
would be unjustified and self-defeating. 
The principal issues involved have been 
discussed in detail in Sections IV, V, 
and VII above. The major points that 
OSHA believes are supported by 
substantial evidence in the Record 
include the following: 

(i) Most industrial processes yield a 
complex mixture of chemicals to which 
workers may be exposed. Even in cases 
where a technical product has been 
tested in a bioassay, it is unlikely that 
any individual workplace will contain 
exactly "the specific material tested and 
found to be carcinogenic." 

(ii) The exact constitution of a 
technical product varies between one 
manufacturing plant and another and 
even from batch-to-batch within the 
same plant. 

(iii) Where a pure chemical has been 
tested in a bioassay and found to be 
carcinogenic, it is scientifically justified 
to assume that it presents a hazard to 
workers in any workplace where it is 
found, whatever other chemicals may be 
present in technical products or 
mixtures. 

(iv) Many industrial processes 
produce ill-defined mixtures of 
chemicals, and in several cases major 
carcinogenic hazards have been 
revealed by epidemiologic studies 
before a specific agent could be 
identified. One example of an ill-defined 
mixture already regulated by OSHA is 
coke oven emissions. Other examples 
reported in the Record include soot, tars, 
and oils, chromate processing industries, 
hematite mining, and woodworking. It 
would appear to be inconsistent with 
the purposes of the Act to withhold 
regulatory action to protect workers 
from such identified hazards until a 
specific individual material has been 
identified as a causative agent. 


For these reasons, which are 
extensively documented in the Record. 
OSHA intends to define the range of 
substances to be covered in each 
specific rulemaking on a case-by-case 
basis. OSHA expects that each 
individual case will raise a different 
combination of issues. These will be 
fully reviewed scientifically as part of 
the basis for each proposed rule, and the 
range of substances to be covered will 
be defined and subject to comment and 
resolution in each proceeding. On the 
basis of substantial evidence in the 
Record, OSHA believes that it would be 
unjustified to make a general definition 
of the range of substances to be covered, 
either in the excessively restricted form 
proposed by Brush Wellman in this 
rulemaking proceeding, or in a less 
restricted form that would be unlikely to 
fit the circumstances of specific 
rulemakings. 

C. SCIENTIFIC REVIEW PANEL 
(§ 1990.104) AND ADVISORY 
COMMITTEES (§ 1990.105) 

Section 1990.104 provides that at any 
time, the Secretary may request the 
Directors of NCI. NIEHS and/or NIOSH 
to convene a scientific review panel* to 
provide recommendations to the 
Secretary on the identification, 
classification or regulation of any 
potential occupational carcinogen. The 
Directors will choose the members of 
the Panel, who should be qualified in the 
disciplines relevant to the issues raised 
and be government employees. Where 
any report is submitted by a Panel, it 
should be filed in the record of any 
relevant proceeding undertaken 
pursuant to the Part, and appropriate 
public comment will be allowed. OSHA 
has chosen to utilize the expertise of the 
federal government research institutes 
with primary and universally recognized 
expertise in carcinogenesis and 
environmental and occupational health. 
Indeed, OSHA believes that this Record 
in this rulemaking reaffirms the breadth 
and quality of the scientific expertise on 
carcinogenesis residing in NCI, NIEHS 
and NIOSH. 

Under the Act, and 29 CFR Part 1912, 
the Secretary may additionally establish 
an Advisory Committee to provide 
recommendations on any of a wide 
range of issues relating to one or more 
standards, including scientific issues. 
(Section 7(b) of the Act). The 
Committees must be composed of a 
broad cross-section of persons qualified 


•This provision for convening panels on specific 
substances should be distinguished from 
§ 1990.106(a)(1) which requires the Secretary to 
request review of the entire Part, at least every 
three years, by the Directors of NCI. NIEHS and 
NIOSH, respectively. 


by experience and affiliation so as to 
present the diverse views of interested 
groups. In the past, OSHA has convened 
advisory committees on specific 
standards for potential occupational 
carcinogens (e.g., asbestos, the 14 
carcinogens, and coke oven emissions). 
OSHA anticipates that Advisory 
Committees will in the future also be 
convened from time to time, thereby 
giving OSHA additional flexibility in 
tapping needed scientific expertise 
outside the Agency. 

Advisory Committees will differ 
substantially in function and 
constitution from the scientific review 
panels established under § 1990.104. 
Thus, the scientific review panels may 
often have a much narrower scientific 
focus and be less formal. Since they will 
be composed entirely of government 
employees, the scientific review panels 
would not constitute advisory 
committees within the meanings of 
Section 7 of the OSHA Act or the 
Federal Advisory Committee Act. On 
the other hand, Advisory Committees 
would be composed of a cross-section of 
interests and would be utilized to 
review issues that go beyond scientific 
issues. Also. Advisory Committees may 
only be utilized at prescribed junctures 
in the rulemaking process, whereas 
scientific advice from the scientific 
review panel may be sought at any time 
for any reason. 

The proposed set of regulations did 
not provide explicitly for a scientific 
review panel, although OSHA has 
always believed strongly in the need for 
the best scientific evaluation of all 
meaningful scientific data. The concept 
of providing for evaluation by "outside" 
scientists is based in large measure 
upon the suggestions of AIHC, which 
recommended the creation of an 
"Evaluation and Classification Panel". 
However, OSHA is unable to accept 
AIHC’s specific recommendations for 
the functioning of its proposed panel. 

For example, AIHC’s panel would have 
been selected by the National Academy 
of Sciences from lists provided by NCI 
and non-governmental groups, and 
would have been solely responsible for 
the identification and classification of 
potential occupational carcinogens, 
subject only to judicial review. Apart 
from serious questions about the legality 
and appropriateness of transferring the 
authority for identifying, classifying, and 
regulating carcinogens from OSHA to 
this indirectly-established and non¬ 
governmental panel, OSHA believes 
that AIHC’s proposed system would be 
inefficient in its division of 
responsibilities, would be subject to 
unreasonable delays, and would not 
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ensure the protection of workers. OSHA 
believes that the system reflected in 
§ 1990.104 and § 1990.105 is much more 
likely to ensure that OSHA will receive 
prompt, expert and impartial advice, 
and to ensure that regulation of 
potential occupational carcinogens will 
be expeditious and efficient. 

In sum, pursuant to the Act, OSHA 
has several options available to it to 
assure that all of the meaningful 
evidence has been scientifically 
evaluated. To the extent possible, 

OSHA has adopted them all. Moreover, 
the wisdom underlying this system 
adopted today would appear to have 
been specifically considered and 
extensively debated by the Congress on 
whether there should be an 
“independent” Board to issue health and 
safety standards. In the end, the 
Congress rejected that approach and 
placed responsibility for issuing 
standards on the Secretary of Labor, 
although of course the Secretary could 
make use of all outside technical and 
scientific expertise in an advisory 
capacity. 

In this regard, OSHA agrees with the 
observations of the AFL-CIO in its post¬ 
hearing brief, that some of the concerns 
expressed in the congressional debate 
apply equally to the AIHC 
recommended panel. These were: that 
the Board was not accountable to any 
one person (Leg. Hist. 1090-1), that 
many other regulatory agencies had 
combined standard-setting and 
enforcement authority and that the key 
need was for the technical personnel at 
the operating level of the agency (Leg. 
Hist, at p. 427-430; AFL-CIO Post 
Hearing at 26). 

D. AMENDMENTS TO THE POLICY 
AND THE “FREEZING OF SCIENCE” 
ISSUES (§ 1990.106 and § 1990.145) 

As noted elsewhere, OSHA was and 
is committed to assuring that sound 
scientific judgment is always utilized in 
applying this Part to determine whether 
any particular substance or substances 
should be regulated as potential 
occupational carcinogens. Because 
many participants apparently did not 
realize this fact, for the reasons detailed 
below in section IX.I, OSHA has 
explicitly provided in this Part that 
amendments should be made to the Part 
to reflect and respond to expanding 
scientific knowledge and important 
scientific developments. 

Two mechanisms for amending this 
Part are explicitly provided. These 
provisions are intended to ensure that 
OSHA will consider the “latest scientific 
data in the field” and that the Policy will 
reflect the current state of scientific 
knowledge in carcinogenesis, and 


incorporate the “best available 
evidence” pursuant to § 6(b)(5) of the 
Act. The relevant provisions are as 
follows. Section 1990.106 deals with 
scientific review* of this Part, at least 
every three (3) years by the National 
Cancer Institute, the National Institute 
for Environmental Health Sciences and 
the National Institute of Occupational 
Safety and Health. Section 1990.145 
establishes specific procedures to 
institute an amendment proceeding in 
conjunction with a rulemaking on a 
specific substance. 

The more general § 1990.106 specifies 
four circumstances in which OSHA is 
required to review the Policy: (1) A 
recommendation for amendment made 
individually or collectively by the 
Directors of NCI, NIEHS and NIOSH 
after a required periodic review; (2) a 
recommendation for amendment made 
individually or collectively by each of 
the Directors of these Institutes, on their 
own motion; (3) a petition submitted by 
the public which demonstrates new 
evidence or issues; and (4) the 
Secretary’s own motion. 

More specifically, section 
1990.106(a)(1) requires the Secretary to 
request each of the Directors of NCI, 
NIEHS and/or NIOSH to review the 
cancer policy at least every three (3) 
years, to advise OSHA on whether any 
significant scientific and/or technical 
advances since the effective date of this 
Part warrant any amendment. This 
periodic review by the Institutes, 
initiated by the Secretary, is an 
important mechanism for ensuring that 
this Part remains consistent with 
significant discoveries in carcinogenesis 
and occupational health. Because of 
their unique positions at the forefront of 
research, the Institutes may bring to 
OSHA’s attention scientific advances 
that might not otherwise have been 
raised. 

The second mechanism provided by 
this Part to ensure that OSHA considers 
the latest scientific developments is the 
procedure of § 1990.106(a)(2) that 
provides for and encourages the 
Director(s) of the Institutes to 
recommend to OSHA amendments to 
this Part based on significant scientific 
or technical advances, outside the 
periodic review process. OSHA 
encourages the Institutes to notify 
OSHA whenever they become aware of 
any such evidence. Although OSHA 
anticipates that periodic review at least 
every three years will cover most 
significant advances, it is possible that 
significant advances in the interim will 
be made and the amendment of this Part 
should reflect such advances in a timely 


fashion by the inclusion of this 
provision. • 

The third way specified to require 
OSHA to review the Part is for a 
member of the public to file a petition 
meeting the requirements of 
§ 1990.106(a)(3). The requested 
amendment must be based on 
substantial new evidence, and/or 
substantial new issues. The petition 
must contain a detailed statement and 
analysis as to why the petitioner 
believes that the data, views and 
arguments presented: (a) are so 
significant as to warrant amendment of 
this Part and (b) constitute substantial 
new evidence or substantial new issues, 
as further defined. To be considered 
“new,” evidence must be based upon 
data, views and arguments which differ 
significantly from those presented in the 
rulemaking(s) underlying this Part. Thus, 
OSHA will welcome the submission of 
substantial new evidence on any issues. 
OSHA will also welcome the raising of 
substantial “new” issues, i.e., issues 
upon which OSHA did not reach a 
conclusion in this Policy, including the 
conclusions reached in the preamble, 
OSHA will not, however, reconsider the 
same issues based upon the same or 
merely cumulative evidence. 

Lastly, this set of regulations states 
that the Secretary may, on his own 
motion, commence a rulemaking 
proceeding to amend this Part. This 
essentially expresses the Agency’s 
willingness to initiate an amendment 
proceeding whenever the Secretary 
believes that amendment would 
advance the goals of the Act. The 
provision does not, therefore, include 
the requirement that the Secretary 
initiate an amendment proceeding only 
when “substantially new” evidence or 
issues constitute the basis. Similarly the 
Secretary may reconsider this Part, in 
light of public petitions even where 
substantial new evidence or issues are 
not raised. But, the Secretary is not 
required to reconsider or relitigate the 
Policy in such circumstances. And, the 
rationale for OSHA’s changing its 
conclusion on provisions of the Policy 
would have to be aired in an 
appropriate rulemaking proceeding, 
accompanied by a reasoned statement 
supporting the policy change. 

Section 1990.106(b) requires the 
Secretary to respond to 
recommendations from the Institutes 
and to petitions by the public within 
prescribed timeframes. The Secretary 
believes that the requirement to 
respond, particularly to public petitions, 
is an important aspect of keeping the 
public informed of OSHA’s views and 
actions. 
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OSHA's possible responses to public 
petitions whose contents conform to 
§ 1990.106(a)(3) are as follows. The 
Secretary will either (i) refer the petition 
to the Directors of NCI, NIEHS and/or 
NIOSH; (ii) appoint an advisory 
committee; (iii) deny the petition, giving 
the reasons therefor; or (iv) commence a 
rulemaking proceeding to amend this 
Part. OSHA is not required to respond to 
petitions that do not meet the procedural 
requirements of § 1990.106 or § 1990.145. 
The imposition of a requirement for 
response in every case where the public 
makes an insubstantial claim of 
scientific advance would burden the 
Agency, deprive it of the capability to 
respond promptly to those petitions that 
are based on genuinely new scientific 
advances, and in essence, would 
deprive OSHA of the ability to regulate 
its own priorities. It would also permit 
the relitigation of the same issues time 
and again under the amendment 
procedures. 

Where the Secretary determines that 
the substantial new evidence or 
substantial new issue is sufficient to 
initiate a proceeding to amend this Part, 
the Secretary shall either: 

(a) commence a rulemaking 
proceeding to consider amending this 
Part; or 

(b) commence a rulemaking 
proceeding to consider amending this 
Part and consolidate it with the 
proceeding on the individual substance. 

OSHA believes that these provisions 
eliminate any basis for the criticism of 
some participants, who alleged that 
OSHA’s proposal would “freeze 
science” because it would foreclose the 
future consideration of new scientific 
advances by the Agency. 

Another change from the proposal is 
an opportunity to amend this cancer 
policy in the context of standard-setting 
proceedings on potential occupational 
carcinogens, based on a demonstration 
of substantial new evidence and/or 
substantial new issues, which relate to 
the substance then the subject of a 
rulemaking proceeding (§ 1990.145). 

These provisions of § 1990.145 were 
not part of the proposal and their 
introduction directly responds to 
comment and testimony in the Record. 
The definitions of substantial new 
issues and evidence are the same as 
those in § 1990.106. The required 
contents of the petitions for 
consideration of substantial new issues 
and evidence are also intended to be 
identical. In addition, the petition must 
explain why the proposed amendment 
relates to the substance at issue. 

Petitions must be filed by the 
deadlines established in the Advance 
Notice of Proposed Rulemaking, 


discussed below. In extraordinary cases, 
petitions may also be filed where the 
evidence was not available by the 
deadline, and is submitted at the earliest 
possible time (§ 1990.145(c)(3)). In the 
rare case where an Advance Notice of 
Proposed Rulemaking is not published, 
conforming petitions must be submitted 
by the deadline established in the notice 
of proposed rulemaking. 

OSHA believes these provisions will 
assure the timely consideration of new 
evidence, will prevent the adoption of 
standards based on outdated science 
and technology, and will ensure that 
significant developments in the field of 
carcinogenesis will continue to be 
reflected in OSHA standards-setting 
activities. 

These procedures to intergrate 
amendment and standard-setting are 
specifically responsive to the concern 
expressed in a representative comment 
by the Dow Chemical Company: 

“The record, however, has now made it clear 
that there is absolutely no assurance that the 
latest scientific evidence in the field will be 
permitted to be applied under the proposal to 
any given regulation of a specific chemical 
substance. . . . Further, petitions to modify 
this proposal, if adopted to address the latest 
scientific data could proceed wholly and 
separately apart from a contemporaneously 
initiated rulemaking of a specific substance 
under the generic regulation. One 
consequence is an obvious frustration of the 
proper application of the law. The latest 
science will not necessarily be allowed in a 
rulemaking on a specific substance." (Dow 
Post-Hearing Brief at 7) 

A contrary concern was expressed by 
the Natural Resources Defense Council. 
NRDC stated that it is unfair for an 
agency to develop major policy changes 
of great importance in individual cases, 
rather than in a “broad rulemaking 
proceeding,” because of limited notice 
and participation opportunities in the 
narrower proceeding. NRDC’s concern 
was that a scientific policy issue at 
stake in a standard-setting proceeding 
could literally be buried because of 
inadequate notice. To foreclose that 
possibility, section 1990.145(d)(iii) 
requires that the Secretary publish a 
proposed amendment in the Federal 
Register, whether or not the amendment 
proceeding is consolidated with the 
proceeding on an individual substance. 
In either case. OSHA would, as it has 
done in the past and in this rulemaking 
proceeding, affirmatively seek out and 
encourage participation from all 
interested segments of the public. 

Whenever issues of broad application 
are addressed in a individual 
rulemaking proceeding, OSHA will 
clearly identify these issues in the 
Federal Register, and will notify the 


public in the same manner as it would if 
the proceeding encompassed only the 
broad, general amendment. The 
provisions of § 1990.145(c)(2) require the 
petitioner to specify* the provisions of 
the Part believed to be inappropriate 
and to show that the new evidence is 
relevant to the specific substance. 

OSHA will therefore be able to describe 
the scope and text of any amendment in 
the notice of the proposed amendment. 

In sum, OSHA believes that these 
newly incorporated amendment 
procedures will prevent the constant 
“relitigation” of previously determined 
issues, yet will allow genuine scientific 
and policy advances to be incorporated 
fairly, effectively and expeditiously in 
this Part. 

It should be emphasized that the only 
way to change this Part is through 
rulemaking, i.e., a rulemaking 
proceeding conducted according to one 
of the above described procedures and 
subject to the above-described 
requirements. 

OSHA disagrees with AIHC’s 
characterization of the petition to amend 
as'“a time consuming and ponderous 
mechanism for incorporating into the 
regulatory standards newly available 
evidence or data concerning theretofore 
unresolved issues” (Post Hearing Brief 
at 190). OSHA does not believe that 
procedures for amending the cancer 
policy are unduly burdensome. Further, 
the potential for combining amend and 
standard-setting proceedings where a 
proposed amendment appears limited in 
scope is expected to expedite the 
incorporation of policy changes which 
have limited future application. In the 
cases where major policy changes are 
warranted, we believe all interested 
parties should have an opportunity to 
participate. This is true whether a major 
policy issue is considered alone or in 
conjunction with an individual 
substance rulemaking proceeding. 

E. GENERAL STATEMENT OF 
REGULATORY POLICY (§ 1990.111) 

Section 1990.111 is a general 
statement of the essential elements of 
this Part. It does not conflict with and is 
not intended to supersede any of the 
more detailed provisions elsewhere in 
these regulations. With two exceptions, 
each of the subparagraphs is fully 
explained elsewhere in this preamble. 
The two exceptions are subparagraphs 
lll(j) and lll(k), which are explained 
below in Section XII. 

F. CLASSIFICATION OF 
CARCINOGENS (§ 1990.112) 

In the proposal. OSHA proposed to 
classify toxic substances into three 
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substantive categories and to regulate 
them in different ways. 

In general, as more fully discussed below. 
Category I toxic substances are those whose 
carcinogenicity, as defined, has been 
determined in humans or in two or more 
mammalian species of test animals or in one 
species if the results of that study have been 
replicated. Category II toxic substances are 
those whose carcinogenicity has been 
reported but the evidence for some reason is 
only suggestive, as defined, or positive in one 
species, but not yet replicated. Category III 
toxic substances are those for which the 
evidence is inadequate to raise any concern 
regarding carcinogenicity or where the 
evidence consists of animal data in a single 
species that is less than suggestive. (42 FR 
54165) 

1. Category I and II potential 
carcinogens 

OSHA’s rationale for distinguishing 
between Category I and Category II 
toxic substances was, firstly, that “false 
positive” results may arise occasionally, 
and* secondly, that the degree of 
scientific confidence in positive results 
may vary: 4 

OSHA recognizes that "false positive" 
results may arise occasionally, both through 
statistical accidents and honest errors in the 
conduct of single experiments. Accordingly, 
OSHA recognizes that much greater weight 
should be attached to positive results that 
have been replicated in another study than in 
a single unconfirmed result. 
***** 

OSHA recognizes that there are other 
factors involved in carcinogenicity tests 
which affect the degree of confidence in the 
results (e.g., choice of strain, spontaneous 
tumor incidence, duration of experiment, 
survival, intensiveness and competence of 
pathological examination, etc.). In addition, 
OSHA may require detailed review of each 
experiment, including, where necessary, 
independent pathological diagnoses, before 
classifying each toxic substance. (42 FR 
54164-54165) 

This proposal was commented on by a 
number of participants in this 
rulemaking. There was extensive 
scientific testimony supporting and 
documenting OSHA’s position, cited 
above, that there are a number of 
factors involved in carcinogenicity tests 
which affect the degree of scientific 
confidence in the results. Other 
participants argued that some types of 
data are more convincing than others as 
evidence of potential carcinogenic risks 
to exposed workers: for example, all 
scientific witnesses agreed that 
convincing positive results in human 
epidemiological studies would justify 
classifying a substance in Category I, 
whereas only a few argued that positive 
results in short-term tests would be 
sufficient. For these reasons, there was 
widespread support for the proposal to 


classify potential occupational 
carcinogens into two or more categories. 
However, a wide range of proposals was 
made for the criteria for such 
classification. As discussed earlier, 
there was a wide range of scientific 
opinion on the extent of confirmation or 
replication needed before positive 
results in human or animal studies can 
be used to support an inference of 
carcinogenicity. Some participants 
argued that OSHA should not regulate 
workplace exposures at all unless the 
evidence for carcinogenicity were fully 
convincing, and some participants 
claimed that OSHA’s proposed 
definition of “suggestive” evidence was 
too imprecise. 

After review of the extensive 
comments in the Record, OSHA 
concludes that its original proposal was 
basically sound and was well supported 
scientifically. Accordingly, the proposal 
is being modified in only minor ways. 
The rationale for the criteria for 
Category I and Category II potential 
carcinogens is discussed in several 
sections of the preamble. (See, e.g., 
section V.D.9.) 

Where evidence is “suggestive,” 
substances will be classified as 
Category II Potential Carcinogens. As 
noted above, OSHA attempted in the 
proposal to define the term “suggestive,” 
but, based upon the Record in this 
proceeding, it has not been possible to 
define the factors which would compel a 
finding that evidence is “suggestive.” 
“Suggestive” is a commonly used and 
understood scientific term that requires 
the exercise of scientific judgment. 

OSHA believes that the Secretary 
should, subject to appropriate 
consideration of priorities, regulate 
potential carcinogens in cases where 
scientific evaluation indicates that there 
is suggestive evidence of carcinogenic 
hazard. As a legal matter, the Act 
requires OSHA to take measures to 
reduce worker exposure wherever there 
are adequate scientific reasons to infer 
that such exposure is likely to cause 
material impairment to health, even if 
the state of scientific knowledge is such 
that the existence of the hazard has not 
been established with complete and 
absolute certainty. As a scientific 
matter, both human epidemiologic 
studies and experimental animal studies 
are subject to a large number of 
variables, so that the degree of scientific 
confidence that can be placed in 
positive results may vary greatly. This 
point was documented by voluminous 
scientific evidence in the record. It was 
summarized most succinctly by Dr. 

David Rail (Director, NIEHS), as follows: 


I believe that most scientists will be happy 
to see the introduction of something like 
Category II. recognizing that some 
experiments give inconclusive results and 
allowing us to escape from the dilemma of 
having to assign all chemicals into "Yes" or 
"No" categories. On the other hand, scientists 
always feel unhappy about the application of 
rigid criteria to complex questions. The 
scientific decision as to whether a chemical 
has been shown to be carcinogenic in an 
animal species requires consideration of all 
aspects of the experiment, including not only 
the statistics of the number of tumors but also 
the pathological diagnoses, exposure 
regimens, health and nutrition of the animals, 
and many other factors. Once a chemical is 
established as a carcinogen in an animal 
species, there follows a presumption of risk 
to exposed humans, but the precise degree of 
risk depends on consideration of other 
factors, including routes of exposure, 
metabolic pathways, structure-activity 
relationships, etc. It is difficult to reduce 
these manifold considerations to a formula. 

On the one hand, there are cases where a 
single, well-conducted experiment giving 
clearly positive results should suffice to 
establish a chemical as a carcinogen and to 
justify stringent measures to reduce 
occupational exposure. On the other hand, 
there are cases where two or even three less 
conclusive positive results would still leave 
some doubt. The fact is that scientific 
experiments never give results that are 100% 
positive, nor 100% negative. Science deals in 
probabilities, and carcinogenesis bioassays 
give results that may fall anywhere on a 
continuous spectrum of probabilities, 
extending from 2 or 3% at the lowest to nearly 
100% at the highest. Division of this spectrum 
into discrete categories may be necessary for 
regulatory purposes, but it is necessarily 
arbitrary from a scientific point of view. Thus 
the recommendation of a scientist would be 
to make the criteria for categorization 
flexible, and to apply as much scientific 
judgment to each case as is compatible with 
legal and regulatory requirements. (Rail, S. 
13-14) 

Many other witnesses testified about the 
large number of factors which affect the 
conclusiveness of positive results and 
about the crucial role of scientific 
judgment in judging whether results are 
conclusive or not. 

Because there are so many factors 
which may limit scientific confidence in 
positive results, OSHA accepts Dr. 

Rail’s conclusion that rigid criteria 
cannot and should not be^stablished to 
separate “conclusive” ana “suggestive” 
results. Instead, OSHA intends to rely 
on scientific judgment and to classify 
chemicals on the basis of a full scientific 
review which considers the limitations 
of each individual study. 

2. Category III Substances 

The proposal included provisions for 
Category III toxic substances (Ex. 1, 42 
FR 54172, § 1990.130-133, 42 FR 54186). 
Category III substances were substances 
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where there was some evidence of 
carcinogenicity, but not enough 
evidence to classify them as Category I 
or II substances or to take any 
regulatory action. Under the proposal, if 
a substance was classified as Category 
HI. the NCI, NIOSH, EPA and FDA 
would be notified, the decision would be 
published in the Federal Register, and a 
list of all Category III substances would 
be periodically published in the Federal 
Register. There were also provisions to 
reconsider a Category III classification. 

There was little comment on the 
Category III classification. NRDC 
recommended that the Category III 
classification be utilized for substances 
for which the only evidence of 
carcinogenicity was short term tests. 
They recommended no regulatory 
action, but suggested that OSHA 
establish priorities for further testing. 

DuPont (III—134, pp. 52, 67) and AIHC 
(III-104Q, p. 85) provided for Category 
III substances in their regulatory 
proposals. Their definition of Category 
III would include most substances which 
would prove to be Category III 
substances in the OSHA proposal as 
well as some substances which OSHA’s 
proposal might classify as Category I or 
II. DuPont and AIHC recommended that 
the only regulatory response to their 
Category III substances would be a 
request to the scientific community for 
further research and, if deemed 
necessary, regulation based on other— 
or non-carcinogenic—effects. 

OSHA has carefully considered its 
proposed position and the few 
comments which were made. It has 
decided that it would be advisable not 
to include a formal Category III 
classification within this Part. All agreed 
that it would be inappropriate to take 
regulatory action based on the evidence 
which would result in a Category III 
classification. Requests for further 
scientific research can be made without 
going through regulatory procedures. If 
regulation is needed for non- 
carcinogenic effects, then the general 
§ 6(b) procedures of the Act are the 
appropriate approach. OSHA, therefore 
believes, that having a formal Category 
III would utilize limited administrative 
resources which would be better spent 
on identifying and regulating Category I 
and II substances. 

3. Category IV—Foreign Substances 

The proposal also included provisions 
for Category IV Toxic Substances (Ex. 1, 
42 FR 54172; § 1990.141. 42 FR 54187). 

The proposed regulations provided that 
when a substance met the definition of a 
toxic substance but appeared not to be 
present in any workplace in the United 
States, the Secretary would publish in 


the Federal Register a notice to classify 
the substance in Category IV and give 
the public opportunity to comment on 
that determination. If the comments 
indicated that the substance was 
present or if later information indicated 
that a Category IV substance was now 
present, the Secretary would proceed to 
reclassify the substance as provided for 
by the Cancer Policy. The proposed 
regulation also required the periodic 
publication of the Category IV list in the 
Federal Register. 

The reason for the Category IV 
classification was that sometimes some 
evidence might be presented to OSHA 
of the possible carcinogenicity of a 
substance, although that substance did 
not appear to be present in any 
American workplace. OSHA believed it 
unwise to continue to evaluate the 
evidence about the substance or 
propose to regulate it, under such 
circumstances, because scientific 
resources appeared to be better spent 
evaluating and regulating substances 
which were present in the American 
workplace and created an immediate 
hazard. 

There were some comments on this 
aspect of the proposal. AIHC, (Ex. 251A, 
p. 192), NIOSH (S. Ill—34, p. 3), and the 
Environmental Defense Fund (S. IV-30, 
p. 10) all agreed with OSHA that it was 
unwise to waste administrative and 
scientific resources on classifying and 
regulating substances not present in the 
American workplace. NIOSH and EDF 
suggested that they believed that the 
proposal’s procedures would result in 
too many resources being spent on 
substances not present in the workplace. 
NIOSH and AIHC recommended that 
there be no Category IV to eliminate 
that problem. EDF recommended that 
OSHA first determine whether a 
substance is present before giving any 
other consideration to it. 

All agreed that administrative 
resources should not be spent on 
substances not present in the American 
workplace. Indeed, this was OSHA’s 
belief as well. Thus, upon consideration, 
OSHA agrees with the commenters that 
the best way to achieve this goal, is to 
eliminate the Category IV classification 
from this final Part. The appropriate 
time to consider the identification and 
regulation of potential carcinogens is 
when a substance is introduced or about 
to be introduced into an American 
workplace. 

Sections 1990.111(c) and 1990.121(a) of 
this final set of regulations indicate that 
this Part shall apply to substances 
reported to be present in the American 
workplace. The specific nature of 
Category I and II definitions will permit 
an employer to determine which 


substances that are not present in the 
American workplace, are likely to be 
identified as potential occupational 
carcinogens, if they intend to introduce 
those substances. 

In sum, on review of the Record. 

OSHA has concluded that the 
advantages to be gained by maintaining 
these proposed categories would not 
justify the expenditures of time and 
Agency resources necessary to conduct 
the required scientific reviews. 
Accordingly, Categories III and IV are 
not included in this final set of 
regulations. In cases in which a 
rulemaking is conducted on a substance 
proposed for classification into Category 
I or Category II, and the scientific 
evidence is found insufficient to justify 
classification into either Category, 

OSHA will make a public statement of 
this finding but will not make a formal 
Category III designation for such a 
substance. Similarly, if a rulemaking is 
initiated on a substance proposed for 
classification as Category I or Category 
II, and if information is received which 
satisfies OSHA that the substance is not 
found in workplaces in the United 
States, OSHA will make a public 
statement of this finding, but will not 
make a formal Category IV designation 
for such a substance. 

G. CANDIDATE LIST AND 
PRIORITIES (§§ 1990.121,1990.122, 
1990.131, AND 1990.132) 

OSHA believes that this Part 
establishes a flexible process for 
screening evidence on substances that 
may be potential occupational 
carcinogens and for setting priorities 
among such substances for full scientific 
evaluation and regulation as potential 
occupational carcinogens. The process 
will take place in three sequential steps, 
each of which is more fully described 
below: 

(i) the establishment of a ‘Candidate 
List’ of substances which, on the basis 
of brief scientific review, may be 
considered candidates for further 
scientific review and possible 
identification, classification, and 
regulation as potential occupational 
carcinogens; 

(ii) the establishment of two ‘Priority 
Lists’ of substances selected from the 
Candidate List on the basis of 
information that suggests relatively high 
degrees of hazard to exposed worker 
populations; 

(iii) the selection of one or more 
substances from the Priority Lists for full 
scientific review with a view to 
subsequent rulemakings. 

OSHA’s original proposed regulation 
did not include either an explicit system 
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for setting priorities* or a method for 
screening and classifying the large 
number of substances reported or 
alleged to be carcinogenic. However, the 
proposal drew attention to “the large 
number of potential carcinogens already 
identified by NIOSH," and invited the 
public to submit comments on “the best 
way to supplement these regulations 
insofar as those substances identified as 
'suspect carcinogens' by NIOSH are 
concerned" (42 FR 54169, 54170). 
Furthermore, as pointed out below, in 
the course of this rulemaking, in 
response to requests submitted by some 
participants, OSHA released a 
preliminary version of the Candidate 
List prepared by an OSHA contractor, 
Clement Associates, Inc., scientific 
regulatory consultants. This list 
(referred to as the “Clement List” by 
some participants) was based primarily 
on a brief scientific evaluation of the 
data identified in the NIOSH List. OSHA 
specifically invited all participants to 
submit comments on the Clement List, 
and specifically to propose ways to set 
priorities among the substances 
included in it. 

OSHA’s adoption of an explicit 
process for screening candidate 
substances and for setting priorities is 
responsive to a large volume of public 
comment on this point. Many individual 
witnesses, participants, and Federal 
regulatory agencies such as FDA and 
EPA urged OSHA to adopt such a 
system and to make it public. 
Furthermore, OSHA agrees with what 
almost every participant argued, that a 
rational system of setting regulatory 
priorities is dictated by the recognition 
that any Policy as proposed could not 
and should not transform carcinogen 
regulation into a mechanical process. 
Rather, OSHA should, to the extent 
practicable, regulate the “worst first." 
However, OSHA believes that under no 
circumstances should priority-setting 
slow the important process of reducing 
human exposures to potential 
carcinogens. 


‘The omission of an explicit priority system from 
the proposal did not mean that OSHA was oblivious 
to the importance of priority setting. Indeed. OSHA 
discussed possible schemes for addressing the 
backlog of substances identified by NIOSH and 
invited comment on the best way to implement the 
policy (42 FR 54169. 54170). OSHA intended that 
priority setting would continue to be a traditional 
exercise of Agency discretion, subject to the 
guidance of section 6(g) of the Act, which states: 

"In determining the priority for establishing 
standards under this section, the Secretary shall 
give due regard to the urgency of the need for 
mandatory safety and health standards for 
particular industries * * * work places or work 
environments. The Secretary shall also give due 
regard to the recommendations of the Secretary of 
Health, Education and Welfare regarding the need 
for mandatory standards in determining the priority 
for establishing such standards." 


In addition, the following expectations 
underlie OSHA’s adoption of an explicit 
process of screening and priority setting: 

1. The Department of Labor’s internal 
rulemaking resources will continue to be 
inadequate to complete standards on all 
potential occupational carcinogens 
within a limited period of time. 

2. It is not necessarily a prudent use of 
Agency or Society’s resources to 
regulate immediately every substance 
that meets the definition of a potential 
occupational carcinogen. For example, 
other hazards must be dealt with, as 
well, the number of exposed workers 
varies, as does exposure levels and 
other factors. 

3. No workable system can be devised 
to assess the evidence and then regulate 
in the foreseeable future all substances 
on the NIOSH List that meet the criteria 
for a potential occupational carcinogen. 

4. The NIOSH List admittedly includes 
many substances which are listed as 
“suspected carcinogens" on the basis of 
inadequate evidence, and many others 
which are laboratory "curiosities" 
unlikely to be found in any workplace, 
so that a screening process is necessary 
to limit the range of substances that 
deserve full scientific review. 

Although a large number of comments 
and suggestions on methods for priority 
setting were received, both in response 
to the initial proposal and in response to 
specific requests for suggestions, OSHA 
finds after review of the evidence in the 
Record on this issue that the comments 
were not particularly helpful for 
developing a specific priority setting 
system. The proposals concerning the 
setting of priorities presented in the 
Record had three major limitations: 

(i) Most priority-setting systems that 
were proposed were far too elaborate, 
many of them requiring full scientific 
review of all data on all candidate 
substances, together with elaborate risk 
estimation schemes and in some cases 
cost-benefit analyses for all substances, 
before any ranking could be undertaken; 

(ii) Most proponents of priority-setting 
apparently assumed that extensive data 
were available on human exposure and 
risks, and were unaware of the 
extremely limited data actually 
available on most substances; 

(iii) Several proposed schemes 
included numerical systems for 
estimating risks, involving the 
assumption that quantitative risk 
estimation could be conducted reliably 
and consistently for all substances. 

The essence of a good priority-setting 
system is that it should improve the 
efficiency of a regulatory system by 
enabling the regulatory agency to treat 
the “worst first." If the system is too 
elaborate, it will actually reduce the 


efficiency of the regulatory system by 
absorbing the resources of the agency in 
the priority-setting exercise, to the point 
where actual regulation is postponed. 
OSHA regards proposals that its 
priority-setting system should be based 
on “systematic review of all the 
scientific evidence" as disingenuous, 
both because most of the scientific 
evidence required for systematic review 
is lacking, and because consideration of 
all the scientific evidence available is 
more appropriately done in the final 
stage of classification and regulation. To 
adopt such proposals would achieve 
little except to delay—if not postpone 
forever—the initiation of regulation. 

This approach, which OSHA rejects, has 
6een characterized by some as 
“Paralysis by Analysis". 

Accordingly, OSHA has used the 
proposals proffered in the Record to 
suggest a procedure by which OSHA 
will devise a screening and priority- 
setting system which will use the limited 
information available in an efficient 
way, without attempting to use a formal 
or rigid system. OSHA believes that its 
three-step process will accomplish this. 

The publication of a Candidate List of 
Potential Occupational Carcinogens is 
provided by § 1990.121. This list will 
include substances which are present in 
American workplaces and which, based 
upon OSHA's brief review of available 
data, appear to be candidates for further 
scientific review or for regulation as 
potential occupational carcinogens. The 
list may also tentatively designate 
substances as candidates for 
classification as Category I or Category 
II potential occupational carcinogens, 
although some substances will be listed 
merely as candidates, without mention 
of any category. Annual publication of 
the list in the Federal Register is 
required. The Secretary will consider 
and respond to petitions concerning the 
inclusion or exclusion of any substance 
from the Candidate List (§ 1990.122). 

The regulation generally defines 
“available data" to mean: (1) data 
submitted by any person; (2) data 
referred to in NIOSH’s list of suspect 
carcinogens; (3) data found in the U.S. 
Public Health Service, Publication No. 
149; (4) Monographs of the Toxic 
Substances Control Act International 
Agency for Research on Cancer (IARC); 
(5) The Inventory of Chemical 
Substances prepared by the 
Administrator of EPA; (6) the Annual 
Report of the Secretary of HHS to the 
President and Congress; and (7) other 
relevant data of which the Secretary has 
actual knowledge (§ 1990.121(a)). For 
administrative and other practical 
reasons, the Candidate List will not 
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specify the data that were reviewed. 
OSHA will identify the relevant data to 
any interested party upon written 
request. 

The regulation permits the tentative 
designation of a substance by Category, 
but does not require it. OSHA 
tentatively will designate a substance if 
after the brief scientific review, the 
quantity and nature of reported 
evidence permit such a preliminary 
designation. 

The compilation of the Candidate List 
will assist OSHA and other interested 
parties in several ways. In the first 
place, it is expected to reduce the 
number of substances subject to review 
from the several thousand “suspected 
carcinogens” in the NIOSH List to no 
more than a few hundred which survive 
an initial scientific review. In addition, 
OSHA believes, and the Record 
supports, that the establishment of the 
Candidate List will improve OSHA’s 
ability to set priorities and to select 
substances for regulation under this 
Part; will provide the public useful 
information by informing them that a 
substance is a candidate for closer 
scientific review and possible 
regulation; will stimulate early public 
comment to assist OSHA to evaluate the 
available scientific data before it; will 
assist the research community to focus 
its resources; and will help OSHA 
become cognizant of relevant data 
before it sets priorities for regulation. 

OSHA emphasizes that the Candidate 
List is not a final scientific 
determination that any listed substance 
is a potential occupational carcinogen, 
nor is it intended as even a pre¬ 
classification warning. The failure to 
include a substance or its subsequent 
deletion from the Candidate List is not 
intended to detract from the value of 
any data concerning that substance, in 
the context of any OSHA enforcement 
or rulemaking proceeding. No legal 
rights or burdens are intended to be 
conveyed or imposed by the inclusion or 
exclusion of a substance. However, the 
Secretary will welcome information that 
may be relevant to the inclusion or 
exclusion of any substance on the List, 
and will respond to any petitions 
thereon (§ 1990.122). 

For the purpose of compiling the 
Candidate List, OSHA intends that a 
“brief scientific review" will initially 
consist only of review of data contained 
in items (2) to (6) of the list in 
§ 1990.121(a). The inclusion of a 
substance in item (5), the EPA Inventory 
of Chemical Substances; compiled 
pursuant to the Toxic Substances 
Control Act, will be used as prima facie 
evidence for the presence of the 
substance in workplaces in the United 


States. Reports of carcinogenicity 
presented or cited in items (2), (3), and 
(4) will be subjected to scientific review, 
to the extent required for the purposes 
of compiling the Candidate List. At this 
stage of scientific review, underlying 
data will not be sought or reviewed 
except as provided, non-positive results 
will not be considered in relation to 
positive results, and special factors such 
as those listed in § 1990.144 will not be 
considered. If a substance appears to be 
a candidate for inclusion in Category II, 
data on short-term tests will be 
assembled from readily available 
sources (such as the Environmental 
Mutagen Information Center and 
computerized bibliographies) and 
scientifically reviewed. Substances 
included in item (6), the Secretary of 
HHS’s annual Report to the President, 
will generally be included in OSHA’s 
Candidate List without further review. 
Additional information falling under 
items (1) or (7) will be incorporated as it 
comes to the attention of the Secretary. 

OSHA is at present preparing the first 
Candidate List and will make it public 
within three months after the effective 
date of this Part. A preliminary version 
of the Candidate List was prepared and 
released to participants in July 1978, 
with an invitation for comment. That 
draft List differs from the forthcoming 
Candidate List in three major respects 
which were dictated by resource 
constraints: only substances listed in the 
NIOSH List of “suspected carcinogens” 
were considered, results of short-term 
tests were not reviewed, and the EPA 
“Inventory of Chemical Substances” 
was not available.* Instead, the draft 
List was based on two other sources of 
information on the occurrence of 
substances in U.S. workplaces: the EPA 
“TSCA Candidates List” and the U.S. 
International Trade Commission’s 1976 
data base. The number of substances 
tentatively identified as candidates for 
Category I or II was 488 based on the 
former source and 187 based on the 
latter source. OSHA anticipates that the 
number of substances included in its 
first Candidate List will lie between 
these figures. 

OSHA believes that a brief scientific 
evaluation process of the kind specified 
above is sufficient and appropriate to 
accomplish the purposes of compiling 
and making public a Candidate List. It is 
OSHA’s judgment that requiring a more 
intensive review process, at the early, 
non-regulatory stage of screening 


•Several participants who commented on this 
draft List erroneously concluded that data on 
substances included in it had not been subjected to 
critical review, To the contrary, at least two studies 
on each substance had been subjected to full 
scientific review. 


evidence, would compromise OSHA's 
ability to perform its main regulatory 
functions by absorbing all agency 
scientific resources. Primarily for this 
reason OSHA rejects the 
recommendation of Dr. Lester Lave 
(Camegie-Mellon Univ.) that OSHA 
publish a list of potential carcinogens 
based on the “most complete knowledge 
of the toxicity of substances in each 
plant” (Lave S. 37). 

The inclusion in the Candidate List of 
substances listed in sources other than 
the NIOSH List was recommended by 
several parties, and OSHA agrees that 
review of additional sources is 
appropriate. OSHA has also 
incorporated the suggestion of AIHC, 
that EPA’s “Inventory of Chemical 
Substances” be used as part of any 
preliminary classification process. 
(Exhibit 251 D at 4-5). 

Many participants expressed mixed 
feelings as to whether the Candidate 
List should be made public. On the one 
side, all agreed that OSHA should have 
a system for priority-setting. On the 
other hand, whether the Candidate List 
should actually be made public 
generated significant public comment, 
some from the same participants. AIHC 
expressed concern about the value of 
tentative classifications on such a list 
“since the data are unevaluated.” Other 
parties raised the issue of “stigma,” 
based on their perceptions of inclusion 
of substances based on “unevaluated 
data.” For example, the Society of the 
Plastics Industry, Inc. stated in a post- 
hearing comment: 

“First of all, unevaluated lists of 
substances’being considered as potential 
candidates for regulation as carcinogens 
should not be treated lightly. While the 
parties to OSHA’s proposed cancer policy 
proceeding were anxious to see the 
preliminary categorization, the publication of 
a list which had not been at all scrutinized is 
regarded by industry as inappropriate.. . . 
For example, the erroneous listing of a 
substance as being under consideration of 
regulation as a carcinogen can cause the two 
extremes of public reaction—one. concern 
about the use of the material and, the other, 
erosion of the credibility of governmental and 
other scientists in assessing carcinogenic 
hazards. In addition the scientific resources 
of government, industry, and the public are 
diverted to investigating and rebutting 
erroneous classifications. Furthermore, the 
incorrect association of materials, which 
have been shown to be innocuous and safe 
for their intended uses, with well known, 
potent carcinogens can have a detrimental 
effect on their manufacture, marketing and 
use. For such reasons. OSHA should take 
much greater care in this area" (Exhibit 263 at 
16-17). 

However, as pointed out above, 

OSHA believes that AIHC and the 
Society of the Plastics Industry were 
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incorrectly assuming that data in the 
Clement List and the Candidate List 
were or are to be “unevaluated.” OSHA 
emphasizes that the primary purpose of 
the list is to indicate which substances 
should be subjected to fuller scientific 
review. Designating the list “Candidate 
List” should be sufficient to 
communicate this intent. 

In fact. OSHA believes that making 
the list public, with the invitation to 
submit information concerning the 
evaluation of baseline data, and the 
required annual updating, will convey 
the tentative nature of any listing and 
underscores OSHA’s willingness to 
review the Candidate List. 

The second step in setting priorities 
for regulation under this policy is the 
establishment of two more refined 
Priority Lists. Section 1990.131 requires 
the Secretary to establish two priority 
lists, one for approximately 10 Category 
I candidates, the other for 
approximately 10 Category II 
candidates. The listing of a substance is, 
again, not OSHA’s scientific 
determination that the listed substance 
is in fact, a Category 1 potential 
carcinogen or a Category II potential 
carcinogen. (Section 1990.131.) Inclusion 
on a Priority List means that the 
Secretary has or intends to thoroughly 
review all of the relevant and 
meaningful scientific and technological 
evidence concerning the listed 
substances ahead of other substances 
on the Candidate List. The order within 
the priority lists is not intended to 
convey the order of additional scientific 
evaluation of data and the Secretary can 
alter listings accordingly. The Secretary 
reserves the right to regulate a 
substance as a potential occupational 
carcinogen, regardless of whether such 
substance appeared on any of the 
published Candidate or Priority Lists. 
The Priority Lists are not intended to 
create any legal rights. 

Section 1990.132 contains some of the 
factors OSHA will consider in setting 
priorities for regulation. These are: (1) 
the estimated number of exposed 
workers; (2) the estimated levels of 
workers' exposure; (3) the reported 
levels of exposure causing increased 
incidence of neoplasms in humans and/ 
or animals; (4) the extent to which 
regulatory activity can reduce cancer 
risk and other occupational and 
environmental hazards; (5) the extent to 
which the substance has a molecular 
structure similar to the molecular 
structure of another substance that 
meets the definition of a potential 
occupational carcinogen; (6) whether 
substitutes exist that would pose lower 
risks, or whether there is other evidence 


that the social and economic costs of 
regulation would be small; and (7) the 
relationship of the substance to 
regulatory activities of other agencies. 

Section 1990.133 provides that the 
Priority Lists be published in the Federal 
Register every six months, and that 
notices requesting relevant information 
and comment may accompany the lists. 

The above provisions directly respond 
to comments in this rulemaking Record, 
which reflected a consensus by virtually 
all interests represented, that the final 
cancer policy should include specific 
provisions for priority-setting. 

OSHA has previously described the 
development of regulatory priorities in 
the health hazard area as considering 
the following factors: the number of 
exposed workers; the severity of the 
hazard; the existence of information 
relevant to hazard identification and 
control; recommendations from NIOSH; 
petitions for standards; and court 
decisions and other factors affecting 
enforceability. Of these factors, severity 
is considered the most important [see 
Exh. 77 to Appendix 42, Secretary of 
Labor’s Brief, National Congress of 
Hispanic American Citizens v. Marshall 
(No. 79-1222 U.S.C.A. D.C.)] 

OSHA’s priority factors also are 
consistent with those established by 
other regulatory agencies and by the 
Regulatory Council. Dr. Donald Kennedy 
(Commissioner, FDA) described the 
factors considered by his agency in the 
setting of priorities as the relative 
carcinogenic potency of the substance, 
the number of persons exposed and the 
dosage or level of exposure. (Kennedy, 
Tr. 493-497). EPA utilizes a similar 
system, basing its priorities on an 
analysis of relative potencies and the 
number of persons exposed (Tr. 2359, 
Jellinek, S. 2). Dr. Bates (NIEHS; FDA) 
testified that he agreed with the 
approach to priorities which stated as 
its goal, “Let’s get the worst things out of 
the way first,” and that this would be 
“highly desirable” from the point of 
view of regulatory agencies. 

The factors listed in § 1990.132(b) are 
not intended to cover all the relevant 
information which might ideally be 
considered to estimate the magnitude of 
a cancer hazard presented by a 
substance, and the consequent priority 
for regulatory intervention. As noted in 
the language of the Part, the setting of 
priorities involves consideration of 
many factors, including subjective 
judgment. More important, critical 
numerical information is in most cases 
lacking on such major factors as the 
number of workers exposed, the extent 
of their exposure, and the risks accrued 
per unit of exposure. For this reason, the 
setting of priorities for subsequent 


rulemaking activity necessarily must 
involve a large element of scientific 
judgment applied to usually incomplete 
data. 

The first factor, the number of 
exposed workers, is fundamental to 
assessing the extent of both the health 
problem and the need for regulatory 
intervention. The second factor, the 
levels of their exposure, refines the 
degree of risk for the individual, and for 
the affected population. As Dr. Bates 
(NIEHS; FDA) testified, “The 
individual’s risk of developing cancer is 
higher as you increase the exposure 
level, and the principle holds that the 
lower the exposure ... the fewer 
people who are going to get cancer.” 
(Bates, Tr. 611-612). The third factor, the 
levels of exposure that are reported to 
cause an increased incidence of 
neoplasms, is a very rough measure of 
the likelihood of risk per unit of 
exposure. Although, for reasons detailed 
above and below, OSHA has concluded 
that numerical estimates of cancer risk 
are too uncertain to serve as the basis 
for setting permissible exposure limits. 
OSHA believes that consideration of the 
possible magnitude of risk may be 
relevant and can be useful for priority¬ 
setting. It is prudent to assume that a 
substance which induces neoplasms in 
animals at relatively low levels is likely 
to pose a greater hazard to workers 
(other circumstances being equal) than a 
substance which induces neoplasms in 
animals at only higher levels. 

The fourth factor, i.e., the 
effectiveness of regulation in reducing 
both the cancer risk and other health 
and safety risks, is a recognition of the 
interplay between this Part and other 
hazards to workers, particularly as to 
the overall need for regulation. OSHA 
intends, when it considers regulating 
any substance, to ascertain whether 
other physical and chemical properties 
constitute occupational hazards, to the 
extent that they are known, from 
exposure to that substance and to 
include protection against those hazards 
in the standard when doing so would 
not delay a regulatory response to 
reducing cancer risk from that 
substance. 

The fifth factor, the molecular 
similarity between a potential 
carcinogen and other regulated potential 
carcinogens, is less clearly related to the 
likely magnitude of the risks posed by a 
substance, and may in fact be given less 
weight by OSHA than other listed 
factors. However, other things being 
equal, it may be justifiable to give 
slightly higher weight to a substance 
that belongs to a class of substances 
known to pose hazards to workers. 
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The sixth factor, whether substitutes 
exist that would lower risks, or whether 
there is other evidence that the social 
and economic costs of regulation would 
be small, is another one of the priority- 
setting factors. OSHA is concerned 
about the relative costs of regulations in 
terms of health risks, and about the cost- 
effectiveness of regulations in the sense 
discussed by witnesses such as Dr. Lave 
(Camegie-Mellon Univ.) and Dr. 
Zeckhauser [Harvard Univ.). If two 
possible regulatory activities would 
protect equal numbers of workers and 
all other circumstances are similar, there 
is an argument for proceeding first with 
the regulation with the smallest social 
and economic costs. OSHA is aware of 
problems of equity raised by this 
principle, however, and will use this 
factor cautiously in setting priorities. 

The final specific factor listed for 
consideration in priority-setting is the 
co-ordination of regulations on a given 
substance with other regulatory 
agencies. There is an obvious advantage 
in such co-ordination if it can be 
achieved. Although it is difficult to use 
this factor formally in drawing up the 
Priority Lists, it may be appropriate at 
times to initiate rulemaking for a 
substance which is relatively low in the 
Priority Lists in order to achieve inter¬ 
agency co-ordination. 

Under the priority system in these 
regulations, some Category II potential 
carcinogens, in appropriate 
circumstances, may be regulated before 
some Category I potential carcinogens. 
Since categorization reflects some 
degree of confidence that the substance 
causes cancer, while the priorities 
approach considers several other 
relevant factors, no inconsistency would 
be involved in such a decision. For 
example, where a substance meets the 
criteria for Category II potential 
carcinogen, because evidence of 
concordance may be absent, yet where 
large numbers of employees are exposed 
to high levels, OSHA may determine 
that the substance should be regulated 
before a Category I potential carcinogen 
to which only a small number of 
workers may be exposed. At the 
hearing, the CPSC Chairman testified 
that CPSC may give a higher priority to 
a substance where evidence of 
carcinogenicity is “weaker” than the 
evidence concerning another substance, 
if there is a potential for significantly 
greater exposure in terms of the number 
of persons exposed, and other relevant 
considerations. (Byington, Tr. 2090). 

This Part emphasizes the judgmental 
component of priority setting. Section 
1990.132 states that, “The setting of 
priorities is a complex matter which 


requires subjective and policy 
judgments. It is not appropriate to 
establish a rigid formula or to assign 
predetermined weight for each factor. 
The identification of some of the 
elements is to guide the OSHA staff and 
the public in the development of 
priorities. It is not intended to create 
any legal rights with respect to the 
setting of priorities.” 

Retaining flexibility in setting 
priorities is consistent with the 
recommendations of many participants. 
In this regard, AIHC testified, “Priorities 
for regulation would depend upon the 
exercise of judgment based on all 
available information, particularly 
information as to actual workplace 
hazards, rather than any predetermined 
or automatic order. Regulations most 
needed would be developed first.” 
(AIHC, Tr, 3607) 

In sum, OSHA believes a requirement 
for a priority setting system will improve 
the quality of rulemaking proceedings 
(in terms of thejength, sequence and 
focus), should assist the Agency in 
determining rational priorities, and 
ultimately should lead to more efficient 
regulation of workplace exposure to 
potential carcinogens by providing more 
health protection to the American 
worker. The actual system itself, 
however, is in the Agency’s discretion 
and may change as circumstances 
warrant. 

H. PROCEDURES FOR RULEMAKING 
(§§ 1990.141,1990.142, AND 1990.147) 

The steps OSHA will take after 
issuing the priority lists are as follows. 
OSHA will select one or more 
substances which it intends to regulate, 
will begin relevant technological and 
economic studies, and in such cases will 
issue Advance Notices of Proposed 
Rulemaking, which will describe these 
studies. In almost every such case, 
OSHA then expects to initiate 
rulemaking, by issuing either a notice of 
proposed rulemaking, pursuant to 
section 6(b) of the Act, or an emergency 
temporary standard, pursuant to section 
6(c) of the Act. The model standards 
attached hereto (§§ 1990.151 and 
1990.152) will serve as guidelines for 
OSHA in developing the proposal and 
the public in anticipating OSHA's 
regulatory stance. A more extended 
discussion of the role of the model 
standards is found elsewhere. 

In more detail, the regulatory 
provisions governing this activity are as 
follows. Section 1990.141 applies after 
the initiation of an economic and/or 
technological study to analyze the 
ability of impacted industries to comply 
with the different levels of employee 
protection under consideration. The 


form and content of the studies will also 
vary with the circumstances. Although 
OSHA expects that most substances 
selected for study will have appeared on 
the priority lists, the Agency has 
retained the discretion to initiate 
regulatory activity for substances not so 
appearing, as well. 

Within 30 days after the study is 
initiated, the Secretary will normally 
issue an Advance Notice of Proposed 
Rulemaking (ANPR), which will provide 
information to the public on the scope of 
the feasibility study, the available data 
on health effects, and an estimation of 
when the Secretary anticipates the 
issuance of a proposal (§ 1990.141). It 
will also indicate the deadline for the 
public to file feasibility information, and 
the procedural requirements including 
the timeframes that must be met before 
substantial new evidence or substantial 
new issues in support of an amendment 
to this Part (as provided by § 1990.145) 
will be considered. 

The ANPR was not explicitly provided 
for in the proposal, although ANPR’s 
have been utilized in the past as one 
common means of gathering information 
by all Federal agencies and are 
encouraged by Executive Order 12044 on 
improving government regulations. 

Under the proposal, OSHA 
contemplated utilizing ANPR’s in a 
similar fashion. However, in viewing its 
past experience, OSHA noted that while 
OSHA was conducting its feasibility 
studies, which can take 6 to 9 months, 
and analyzing the health and other data, 
response by the public to gather 
information has often not been 
synchronized with OSHA's effort. Thus, 
many interested persons either were not 
aware of OSHA’s inquiry or would wait 
until the publication of the proposal in 
the Federal Register to put forth their 
best efforts. As a result, OSHA and the 
public had different needs after the 
proposal was issued: OSHA had 
completed most of its independent work 
and was ready for detailed public input 
in a rulemaking proceeding; on the other 
hand, many members of the public were 
often just “gearing up” and would 
request more time to prepare their 
presentations adequately. Under this 
Part, the ANPR will allow—and indeed 
require—the public and OSHA to 
synchronize their information-gathering 
efforts at the same time. OSHA 
recognizes that the information provided 
in an ANPR may not be as detailed as 
that found in the proposed regulation. In 
fact, some of the data, including 
feasibility data, are likely to be 
preliminary. Nonetheless, the issuance 
of ANPRs will enable OSHA and all 
interested persons to gather and analyze 










5212 


Federal Register / VoL 45 t No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 


technological, economic and other 
relevant information. The model 
standards will serve as guides to the 
likely content of the proposal. Interested 
persons should be able to complete the 
bulk of their technological and economic 
studies before the actual proposal is 
issued and would only then have to 
reevaluate that data in light of the 
proposal. 

In contrast, most or all of the data on 
health effects are likely to be available 
to the public when any ANPR is issued. 
Therefore, in most instances it will be 
appropriate to expect the interested 
public to review the available data long 
before the issuance of the proposal so 
that substantial new issues or 
substantial new evidence can be raised 
in timely fashion. Early submission of 
new issues and new evidence is 
necessary to ensure that they can be 
considered adequately without delaying 
the rulemaking process. As discussed 
elsewhere, the Secretary will establish a 
deadline for the filing of new evidence 
or new issues. The deadline will usually 
be 60 to 90 days from the publication of 
the ANPR, but will vary, depending on 
factors such as the anticipated date of 
the actual proposal and the volume and 
complexity of the scientific information. 
Interested persons may request the 
Secretary to extend the deadline if 
circumstances so require. It should be 
noted that while these ANPRs will 
generally be issued, there will be some 
situations, such as where an emergency 
temporary standard is necessary, in 
which the advance notice may be 
omitted. 

Section 1990.142 is based on the 
statutory options for initiating 
rulemaking; i.e., standard setting under 
§ 6(b) which will include protective 
provisions based on the guidance of the 
relevant model standards and will list 
the issues expected to be at issue; or the 
issuance of an emergency temporary 
standard under § 6(c) along with a 
proposal for a permanent standard. 

These provisions are changed from the 
proposals in three major respects. 

A significant change from the 
proposal in this rulemaking relates to 
time requirements. The proposal 
contained requirements for OSHA to 
issue proposals on all potential 
occupational carcinogens within 
prescribed time limitations, but there 
were no time requirements concerning 
procedures to be taken after the 
issuance of proposals. In contrast, this 
Part establishes time requirements after 
the issuance of proposals. For example, 
time requirements are established for 
the close of the comment period, the 
commencement of any hearing and the 


promulgation of final standards. The 
intent is to promulgate final standards 
within one year from the issuance of 
proposals, unless there are specific 
reasons for granting extensions. 

In reviewing OSHA's history in 
promulgating final standards, it is clear 
that the time period from the issuance of 
proposals to the issuance of final 
standards has been longer than what 
might be considered a reasonable 
amount of time. For example, the final 
inorganic arsenic standard was issued 
40 months after the proposal. Contrast 
this with the time from proposal to final 
standard where the Act establishes 
timeframes; vinyl chloride, only 6 
months; and acrylonitrile, only 7 months. 
By establishing these timeframes in this 
regulation. OSHA is making a public 
commitment to the issuance of final 
standards (or a statement as to why no 
final standard will issue) which is an 
extremely important matter and not to 
be taken lightly. Implementation of final 
standards protects employees; proposals 
are merely a step in that process, and 
workers remain at risk in the interim. 
When the government and the public 
expend valuable resources on 
rulemaking proceedings, it is reasonable 
to expect that the proceeding will be 
brought to a conclusion within a 
reasonable amount of time, one way or 
another. 

The purpose of these timeframes is 
not to provide a legal basis to prevent or 
in any way delay promulgation of final 
standards. Rather, they are intended to 
provide specific targets for completion 
of the standard-setting process, so that 
any failure to comply or unreasonable 
delay will be made public. 

A requirement to issue proposals 
within certain time periods was 
included in the proposed regulation, but 
is not included in this Part, for several 
reasons. First, unlike the proposal, 
priorities will not be determined by an 
identifiable event such as receipt of 
information from the public. Instead, 
priorities will be based upon policy 
judgments taking into account numerous 
factors. Moreover, in deference to 
OSHA’s limited resources, OSHA 
recognizes that it will not be able to 
regulate every potential occupational 
carcinogen in the immediate future. In 
these circumstances, it would not serve 
a useful purpose to require the 
automatic issuance of proposals within 
a prescribed timeframe. 

The second important change from the 
proposal is the way in which the model 
standards will be used in individual 
rulemakings. Each rulemaking proposal 
will follow the format of the model 
standards and will include the major 
industrial hygiene provisions 


represented in the paragraph headings, 
unless the Secretary explains why he 
believes such a provision is 
inappropriate. In contrast to the 
proposal, this Part makes explicit that 
the Secretary has discretion in each 
rulemaking proposal, to include, delete 
or change any protective provision 
under each paragraph heading. These 
more detailed regulatory provisions are 
intended to guide OSHA in drafting the 
proposals and are expected to vary 
among proposed substances. OSHA 
notes an extended discussion of the role 
of the model standards in this Part is 
contained infra. 

The third significant change in the 
initiation of regulatory activity is the use 
of emergency temporary standards to 
initiate regulatory activity for Category I 
potential occupational carcinogens. The 
use of an ETS was to be mandatory for 
Category 1 toxic substances under the 
proposed regulation, but is now 
discretionary in this final regulation (see 
the discussion in section K below). 

I. GENERAL PROVISIONS FOR USE 
OF ANIMAL AND HUMAN DATA 
(§§ 1990.143 AND 1990.144) 

The principal purpose of this generic 
rulemaking is to facilitate the regulation 
of toxic substances posing potential 
carcinogenic hazards to workers. By 
reviewing most of the general scientific 
issues concerning carcinogenesis and by 
establishing general rules concerning the 
use of scientific information on 
carcinogenesis, this proceeding is 
intended to improve both the efficiency 
and specificity of individual 
rulemakings, ensure uniformity of 
treatment and avoid continual 
relitigation of issues already clearly 
resolved. However, carcinogenesis is a 
complex process which is still not 
adequately understood scientifically. 
Hence, it is necessary to strike a 
balance between some limitation of 
scientific discussion, which is necessary 
to avoid regulatory paralysis, and the 
flexibility to consider exceptional cases 
and to accommodate new scientific 
advances. 

In the proposed regulation, OSHA 
attempted to strike this balance between 
regulatory efficiency and scientific 
flexibility by reviewing each of the 
major issues in carcinogenesis and 
drawing conclusions on each. Further 
discussion of these major generic issues 
in the individual rulemakings was to be 
foreclosed “in general”. However, 
flexibility was to be achieved in two 
major ways. First, a system was 
proposed whereby regulatory 
presumptions could be rebutted, either 
for specific named reasons or “for any 
other scientific reason”. Second, OSHA 
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stated its willingness to consider 
amendment of the generic regulations 
whenever new scientific advances so 
warranted. 

OSHA's proposal was criticized from 
several perspectives. Some participants 
criticized the proposals for rebuttal, 
particularly the general criterion for 
rebuttal, as excessively flexible and 
tantamount to re-opening all the 
supposedly foreclosed issues. Others 
criticized the proposal as not providing 
sufficient opportunity for the 
consideration and possible 
incorporation of new scientific 
developments. This Part is responsive to 
both criticisms by increasing the 
opportunities for the introduction of new 
evidence and consideration of new 
issues where appropriate, while more 
clearly reaching conclusions on the 
many issues which were fully presented 
and analyzed in this proceeding. 

In the first place, the most cogent 
objections to the proposal presented by 
scientific witnesses were related to the 
procedures made for accommodating 
new scientific knowledge. A number of 
witnesses described rapid advances in 
scientific knowledge of some aspects of 
carcinogenesis, (especially the study of 
mechanisms, structure-activity 
relationships, short-term tests, and 
quantitative estimation of risks) and 
recommended that provision should be 
made for incorporating new knowledge 
as it is acquired. Accordingly, this final 
regulation includes more specific 
procedures for the amendments of the 
policy to reflect new scientific 
knowledge. Section 1990.106 provides 
for general review of the policy at 
regular intervals or at the request of 
either the Directors of NCI, NIEHS, or 
NIOSH, or members of the public. In 
addition, § 1990.145 provides for the 
consideration of new issues or 
substantial new evidence whenever 
such new issues or new evidence arise 
in the course of rulemaking on a specific 
substance. These two provisions will 
provide ample opportunity for both this 
Part and rulemakings subject to it to be 
kept in step with scientific advances. 

In the second place, OSHA’s proposal 
prompted the detailed presentation of 
scientific evidence in the Record. This 
evidence not only provided primary 
scientific documentation of the major 
issues in carcinogenesis discussed in 
OSHA’s proposal, but also brought the 
Record up to date by permitting OSHA 
to incorporate the scientific evidence 
generated in 1977 and 1978. As shown in 
detail in the analysis presented in 
Sections IV—VIII, this scientific evidence 
presented at the hearing generally 
provided ample and overwhelming 


support for OSHA’s original proposed 
conclusions. Only one substantial new 
scientific issue was raised in the 
hearing—the possible use of metabolic 
and pharamacokinetic information. 
Although this information was shown to 
be of considerable scientific interest 
(and possibly be useful in the future), no 
appropriate proposal for its use in 
identifying and classifying potential 
occupational carcinogens was made. 
OSHA therefore concludes, after 
exhaustive review of the evidence, that 
its proposed conclusions on the major 
scientific issues were, in general, 
correct. 

A third aspect of the scientific 
evidence presented at the hearing, 
however, were examples of unusual or 
exceptional cases which several . 
witnesses claimed would constitute 
exceptions to OSHA’s general 
conclusions. These cases are fully 
reviewed in OSHA’s analysis of the 
Record in Sections III-VIII above. 
Although OSHA concludes that most of 
these supposed exceptional cases are 
purely hypothetical or speculations 
about future advances, OSHA is 
persuaded that provision should be 
made for considering such cases, if they 
should in fact arise in individual 
rulemakings pursuant to this Part. 
Accordingly, this final regulation 
includes two specific provisions for 
considering such cases. First, § 1990.145 
provides a mechanism for the 
consideration of substantial new issues 
or substantial new evidence whenever 
such issues or evidence arise in 
connection with a rulemaking on an 
individual substance. Second, 
exceptions to the general criteria may 
also be considered, thus, OSHA’s 
substantive conclusions on issues and 
evidence raised in the generic 
rulemaking are reflected in the 
provisions of § 1990.143 and § 1990.144. 
Section 1990.143 sets out 11 specific 
provisions concerning the use of human 
and animal data in identifying and 
classifying potential occupational 
carcinogens. Section 1990.144 
establishes provisions for considering 
exceptional cases, specifying minimum 
criteria which must be met by evidence 
on purported exceptions before it will be 
considered. The purpose of establishing 
these minimum criteria is to permit the 
full consideration of all scientific 
evidence that is sufficiently strong to 
justify consideration of exceptions to the 
general provisions of § 1990.143, while 
excluding evidence that is irrelevant, 
repetitious, or clearly insufficient to 
warrant review. As explained in detail 
above, these criteria have been 
established on the basis of substantial 


scientific evidence presented in the 
Record. They have been chosen in such 
a way as to permit consideration of 
evidence that may warrant exceptional 
treatment, while excluding 
consideration of evidence that has 
already been shown in this Record to be 
speculative or insufficient. 

OSHA concludes that the provisions 
of §§ 1990.143. .144, and .145 will suffice 
to provide the scientific flexibility 
needed to accommodate new scientific 
evidence and unusual or exceptional 
cases. At the same time they will greatly 
improve the speed, efficiency, and 
consistency of rulemaking procedures 
by providing an explicit and uniform 
framework for using scientific data, by 
limiting continual re-introduction and re¬ 
litigation of arguments already fully 
resolved scientifically, and by excluding 
evidence and arguments that are 
repetitious, frivolous or irrelevant. 

J. LIMITATIONS ON ISSUES TO BE 
CONSIDERED IN THE RULEMAKINGS 
(§ 1990.146) 

As stated above, one of the important 
objectives of this Part is to increase the 
efficiency of the rulemaking process by 
avoiding continual re-discussion and re- 
litigation of issues, already resolved. 
Section 1990.146 contributes to this 
objective by prescribing the issues that 
the Secretary may consider in each 
rulemaking on a specific substance or 
group of substances. It operates in 
conjunction with §§ 1990.143,1990.144, 
and 1990.145, which specify general 
provisions for the use of human and 
animal data and provide for limited 
exceptions. Section 1990.146 limits the 
evidence that may be considered in each 
rulemaking proceeding to evidence 
directly relevant to the issues raised by 
the regulation of the specific substance 
subject to the rulemaking, unless 
§ 1990.145 permits an exception. 

Section 1990.146 specifies the 
following issues that may be considered: 

(a) Whether the substance, group of 
substances or combination of substances 
subject to the proposed rulemaking is 
appropriately considered in a single 
proceeding. 

As discussed earlier, there are many 
cases where it is appropriate for OSHA 
to establish standards for groups or 
categories of substances considered 
together, or even for hard-to-define 
mixtures. For the reasons stated, the 
definition of the range of substances 
and/or mixtures to be included in the 
individual standard-setting proceeding 
may involve a number of complex 
questions which ultimately must be 
resolved by good scientific and 
engineering judgment. OSHA believes it 
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is, therefore, entirely appropriate that 
these questions should be open for 
comment and resolution in the specific 
rulemaking on the substance or group of 
substances. 

(b) Whether the substance or group of 
substances subject to the rulemaking meets 
the definition of a potential occupational 
carcinogen set forth in § 1990.103, including 
whether the scientific studies are reliable. 

This corresponds to issue (a) of 
§ 1990.113 and 123 of the proposed 
regulation. The purpose of including this 
issue is to provide for an opportunity to 
subject the scientific studies to scientific 
review and ultimately to the exercise of 
scientific judgment as to whether the 
studies bring the substance within the 
definition of a potential occupational 
carcinogen. The scientific issues upon 
which OSHA has reached a conclusion, 
including conclusions in the preamble to 
this Part, may not be raised under the 
rubric of scientific judgment or 
reliability or any other provision of this 
Part. 

(c) Whether the available data can 
appropriately be applied to the range of 
substances covered by the rulemaking. 

There are several circumstances in 
which the data which provide the 
evidence for carcinogenicity of a 
substance may not be automatically 
applicable to the range of substances or 
mixtures of substances covered by the 
rulemaking. For example, a compound 
may have been tested, whereas workers 
are exposed to a technical mixture, or 
vice versa. Epidemiological data may 
refer to one technical mixture, whereas 
workers may nowadays be exposed to 
another. If a class or category of 
substances is to be regulated, 
epidemiologic or experimental data will 
usually be available for only a few 
members of the class. In all these cases, 
the use of data obtained with one 
substance or mixture to justify the 
inference of risk to workers exposed to 
another substance or mixture is the 
subject of legitimate scientific debate, 
and should be open for full comment 
and resolution in the individual 
rulemakings. 

(d) Whether the information, data and 
views that are submitted in accordance with 
§ 1990.144 are sufficient to warrant an 
exception to this Part. 

The issues that may now be raised 
under this provision would have been 
foreclosed in the proposed regulation. 

As noted in the explanation of 
§ 1990.144, the Secretary believes it is 
more appropriate to establish 
evidentiary criteria for these issues 
rather than foreclosing them entirely. 
Since evidence may be received in 


accordance with § 1990.144, the 
Secretary must consider whether the 
evidence is sufficient to warrant an 
exception to the Policy. 

(e) Whether the data, views and arguments 
that are submitted in accordance with 

§ 1990.145 are sufficient to warrant 
amendment of this Part. 

Since substantial new evidence and 
substantial new issues may be raised in 
accordance with § 1990.145, the 
Secretary must consider whether such 
data, views and arguments are sufficient 
to warrant an amendment to this Part. It 
should be emphasized that “substantial 
new issues” are important issues that 
are new or issues that OSHA did not 
present conclusions on in the Cancer 
Policy, including the underlying 
rationale as described in the preamble. 
Moreover, the submission of 
“substantial new evidence” in 
accordance with § 1990.145 is sufficient 
to require the Secretary to consider 
either “new” or “old” issues argued and 
raised by such evidence. In this way. 
OSHA will be able to consider “the best 
available evidence,” while avoiding 
relitigating issues that are resolved by 
this Part. 

(f) Whether the potential occupational 
carcinogen meets the criteria for a Category I 
potential carcinogen or a Category II 
potential carcinogen. 

The need to consider this issue is self- 
evident. It should be noted that this 
issue does not permit the relitigation of 
the criteria for Category I and Category 
II potential carcinogens. Rather, in 
considering the issue, the Secretary is 
required to apply the criteria set forth in 
the Policy, except as noted below. 

(g) The environmental impact arising from 
regulation of the substance. 

As the draft and final Environmental 
Impact Statement to this Part point out, 
environmental consequences of the 
regulation of individual substances, if 
any, are usually dependent on the 
specific characteristic of that substance. 
Therefore, it is appropriate to 
investigate in the course of the 
substance specific rulemakings, the 
environmental impacts of each 
regulation. That is also the time that 
actions can be taken to ameliorate any 
possibly unfavorable environmental 
impacts which may be revealed. 

OSHA will follow the requirements of 
the National Environmental Policy Act, 
the Council on Environmental Quality’s 
regulations and the Department of 
Labor’s implementing regulations during 
the course of an individual rulemaking. 

(h) Any issues required by statute or 
Executive Order. 


This issue recognizes that future court 
decisions interpreting the Act and 
amendments to the Act may require 
OSHA to consider additional issues. It 
also is a recognition that OSHA will 
consider additional issues that are 
required by Executive Order and are not 
inconsistent with the Act (or this policy). 
It should be noted that no legal rights 
are created by this provision. Rather, the 
legal right would have to be based upon 
any independent legal obligations 
recognized in court decisions, or created 
by an amendment to the Act, or 
otherwise required by the Act. 

(i) The determination of the lowest feasible 
level to control exposures to Category I 
Potential Carcinogens primarily through the 
use of engineering and work practice 
controls, including technological and 
economic considerations. 

This definition is basically the same 
as the provision in proposed regulation 
(§ 1990.113(c)). 

As stated in § 1990.111(h), “Worker 
exposure to Category I Potential 
Carcinogens will be reduced to the 
lowest feasible level, primarily through 
the use of engineering and work practice 
controls.” OSHA intends that this issue 
is foreclosed. However, the 
determination of the lowest feasible 
level including technological and 
economic considerations must, of 
course, be an issue in the individual 
proceeding. Although OSHA believed 
that it was clear that the determination 
implicitly included technological and 
economic considerations, because of the 
concerns expressed in the Record, the 
Part explicitly expresses these 
considerations. 

(j) The determination of the appropriate 
employee exposure level, consistent with the 
Act’s requirements, for Category II Potential 
Carcinogens. 

This issue includes the elements of 
§ 1990.123(c) of the proposal, which 
provided for worker exposure levels to 
be based upon other toxic effects where 
there is no standard or where the 
present standard is inadequate. This 
Part allows the Secretary greater 
discretion, as to whether a permissible 
exposure limit should be established for 
any specific Category II potential 
carcinogen under consideration in an 
individual rulemaking, and, if so, upon 
what health considerations the 
permissible exposure should be based. 
Thus § 1990.111(i) provides: “Worker 
exposure to Category II Potential 
Carcinogens will be reduced as 
appropriate and consistent with the 
statutory requirements on a case-by¬ 
case basis in the rulemaking 
proceedings on individual substances. 
Any permissible exposure limit so 
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established shall be met primarily 
through the use of engineering and work 
practice controls.” Since the level for 
Category II carcinogens will be 
determined on a ‘‘case-by-case basis”, 
the setting of levels must be an issue for 
the proceeding. 

(k) Whether suitable substitutes are 
available for one or more uses of Category I 
potential carcinogens. 

The proposal provided for setting a 
“no occupational exposure level” when 
suitable substitutes existed for Category 
I potential carcinogens to encourage 
substitution. The provision has been 
included in the final Cancer Policy with 
changes. See the extensive discussion of 
the suitable substitutes provision in 
Section XH.b of this preamble and the 
statement of regulatory policy in 
§ 1990.111(k). Section 1990.146(k) 
indicates that all issues relevant to 
substitution may be considered in a 
rulemaking on a permanent standard for 
a Category I substance. 

(l) Whether the provisions of the proposal 
and of § 1990.151 and § 1990.152 (model 
standards) are appropriate, except as limited 
by § 1990.142. 

The proposal (§ 1990.113(d) and 
.123(d)) would have permitted changes 
in the model standards based upon 
unique properties or uses of the 
substance or inappropriateness or 
infeasibility of the standard. The 
language has been changed to more 
adequately reflect OSHA’s intentions. 
The role of the model standards is 
discussed in detail elsewhere. These 
model standards are expected to be the 
focal point in determining the final 
regulatory requirements for each 
substance-specific standard. To the 
extent that the proposed standard 
differed from the model standard, the 
appropriateness of the proposal would, 
of course, be at issue. It should also be 
noted that the sufficiency of protection 
afforded by the proposal and the model 
standard would also be an issue in the 
proceeding. Thus, if a party believes that 
the proposal and the model standards 
do not provide sufficient employee 
protection, that issue can be raised. 
Likewise, if a party believes that the 
proposal and model standards “over¬ 
regulate” in any specific case, this too is 
an is$ue to be decided in the individual 
rulemaking. However, as noted above, 
the primacy of engineering and work 
practice controls may not be challenged 
under this provision in the individual 
rulemakings. 

One issue that was expressly 
permitted in the proposal is whether the 
Secretary correctly determined that the 
classification should not be rebutted. 

See § 1990.113(b) and 1990.123(b). 


Although this Part does not expressly 
provide for this issue, any issue that 
could have been raised under the 
proposed provision may be raised under 
this Part. Since the format 
(presumption—rebuttal) has been 
changed, the issues that may be raised 
appear in different places in this Part. 

For example, under the proposal, the 
allegation that the evidence on a 
substance is only “suggestive” may be 
used to rebut a Category I classification, 
thus leading to a Category II 
classification. Under the Cancer Policy, 
the issue of whether the evidence is 
“suggestive” may be raised in 
determining whether a potential 
occupational carcinogen should be 
regulated as a Category I or II potential 
carcinogen. See also, e.g., the proposed 
§ 1990.111(a)(2) and § 1990.144(b) and 
§ 1990.146(c) of this Part. 

K. PROVISIONS OF STANDARDS FOR 
POTENTIAL OCCUPATIONAL 
CARCINOGENS (§ 1990.142(a)(2). (a)(3), 
AND (b)) 

The Part provides for three types of 
standards that may be applied to 
potential occupational carcinogens. 
When proposing a standard for a 
substance classified as a Category I 
potential occupational carcinogen, the 
Secretary will issue a notice of proposed 
rulemaking which follows the provisions 
of § 1990.142(a)(2). He may also issue an 
Emergency Temporary Standard which 
follows the provisions of § 1990.142(bf. 
At the time of proposing a standard for a 
substance classified as a Catetory II 
potential occupational carcinogen, the 
Secretary will issue a notice of proposed 
rulemaking which will follow the 
provisions of § 1990.142(a)(3). Final 
standards are to be issued according to 
the provisions of § 1990.147, which 
specifies timeframes for issuances of 
final standards and that any substantial 
differences between proposed and final 
standards should be explained. 

For Category I potential occupational 
carcinogens, the principal provisions of 
the proposed standards are the 
following: 

(i) a permissible exposure limit, which 
"shall be set as low as feasible to be 
achieved primarily through engineering and/ 
or work practice controls": 

(ii) other specified provisions included in 
the model standard, which is to serve as a 
guideline. 

These provisions are discussed and 
justified below under Methods of 
Compliance. 

OSHA had proposed that exposure to 
all Category I substances required an 
ETS, because “(a) employees are 
exposed to grave danger . . . and (b) 
that such emergency standard is 


necessary to protect employees from 
such danger.” 

This final set of regulations provides 
that the Secretary may initiate 
rulemaking for a Category I potential 
occupational carcinogen by issuing an 
Emergency Temporary Standard (ETS) 
pursuant to § 6(c) of the Act and 
§ 1990.111(1) of this Part (§ 1990.141(b)). 
The change from the proposal is the 
deletion of the requirement to issue an 
ETS when rulemaking is begun on all 
Category I substances. (See proposed 
§ 1990.112). 

OSHA has concluded that the 
proposal’s policy determination, i.e., that 
continued exposure to a Category I 
substance constitutes a “grave danger” 
within the meaning of section 6(c)(1)(A) 
of the Act, is correct. The proposal’s 
statement of reasons explained: 

The proposition that cancer, and 
substances that cause cancer, pose a grave 
danger to man does not need lengthy 
discussion. As pointed out, the nature of a 
cancer hazard differs from other types of 
toxicity. Employees exposed to carcinogens 
risk incurable, irreversible and in most cases, 
fatal consequences. These consequences may 
be irreversibly set in time. No symptomatic 
evidence of the development of the cancer 
may be apparent to the employee during a 
long latency period. A single exposure 
episode may be sufficient to cause cancer. 
These factors . . . establish the grave danger. 

Evidence and testimony introduced 
into the Record of this proceeding have 
provided abundant support for this 
policy determination. As discussed 
above, the essentially irreversible and 
incurable nature of many occupationally 
related cancers has been described by 
witnesses. In addition, it is widely 
accepted that exposure to carcinogens 
for very short periods can begin the 
carcinogenic process and 
epidemiological evidence is consistent 
with this view. OSHA notes that its 
determination that substances which 
may cause cancer pose a “grave danger” 
to employees has judicial endorsement. 
See (Dry Color Manufacturer's Assn. 

Inc. v. Dept . of Labor, 486 F. 2d 98 (CA 3, 
1973); Vistron Corp. v. OSHA , (No. 78- 
3020 CA 6,1978).) 

However, OSHA has determined that 
the question of whether a particular 
emergency standard is necessary to 
protect employees from such grave 
danger, the second prong of the statute’s 
test, is more appropriately left for 
determination in each case. OSHA 
believes it should retain the flexibility 
not to issue Emergency Temporary 
Standards where, for instance, the limits 
of short-term exposure reduction 
already have been reached voluntarily. 
In such a case, although OSHA’s 
application of the priority factors listed 
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in § 1990.132(b) and otherwise, might 
signal regulatory activity leading to a 
permanent standard, there may be no 
compelling need for an emergency 
standard. In other cases, the level of the 
agency’s resources including 
compliance, legal and technical 
personnel, at a given time, may suggest 
that employee health may be more 
effectively protected by concentrating 
those resources in work on permanent 
standards. 

This is not to say that the Agency 
disavows the judgment that in most such 
cases, employee exposures should be 
reduced as soon as possible. Scientific 
support for reducing employee exposure 
and instituting other protective 
measures upon identification of 
Category I potential occupational 
carcinogens was provided by Drs. 
Saffiotti and Griesemer (Tr. 1001-1002). 
In addition. Dr. Selikoff testified: “With 
good scientific judgment, I would urge 
that exposure to carcinogens cease as 
soon as they are identified” (Tr. 1995). 

Dr. Fishbein "back(ed) fully” the 
issuance of an ETS once a substance is 
placed in Category I (Tr. 1651) as a 
confirmed carcinogen. 

Like the model permanent standards, 
the model Emergency Temporary 
Standard is more flexible than the 
proposal’s so that the provisions needed 
to be implemented immediately will 
vary with the substance, the industry, 
the previous regulatory history, and 
other relevant factors. Most general 
provisions of the proposed model have 
been retained; they cover the essential 
elements such as notification of use, 
housekeeping, monitoring and exposure 
control housekeeping information and 
training, and medical surveillance. As 
discussed in more detail under the 
model standards, these types of general 
provisions will be required for ETS’s 
unless good reason exists not to do so. 
The model ETS provisions will be used 
as a guideline for the detailed 
requirements. Thus, for example, some 
form of monitoring will usually be 
required, but the frequency, accuracy 
and other detailed requirements will be 
determined on a case-by-case basis. 

For Category U potential occupational 
carcinogens, the principal provisions of 
the proposed standard are the following: 

(i) reduction in worker exposure “as 
appropriate and consistent with the statutory 
requirements on a case-by-case basis in the 
rulemaking proceedings on individual 
substances. Any permissible exposure level 
so established shall be met primarily through 
engineering and work practice controls." 

(ii) other specified provisions included in 
the model standard, which is to serve as a 
guideline. 


Of these provisions, the requirements 
of the model standard and the direction 
to rely primarily on engineering and 
work practice controls are discussed 
fully in Section X below on Methods of 
Compliance. The first provision, 
however, for reduction in worker 
exposure to be set on a case-by-case 
basis, is not discussed in Section X and 
represents a change from the provision 
in the proposed regulation. The proposal 
was that permissible exposure levels for 
Category II toxic substances should be 
set on the basis of toxic effects other 
than carcinogenesis, unless a standard 
already existed. This proposal was 
criticized on a number of grounds. First, 
it was argued that the regulatory 
consequences of Category II as outlined 
by OSHA provide no incentive to 
industry or to other Federal agencies 
and in no way guarantee that the 
necessary scientific studies to determine 
whether a substance should be 
classified in another category will be 
carried out in a reasonable amount of 
time (EDF, Tr. 7329). 

Similarly, the Natural Resources 
Defense Council urged that the question 
of the carcinogenicity of Category II 
substances be resolved within a specific 
period of time. (270, pp. 24-26. See also 
Tr. 6357-56—Dr. Wolfe). “Category II 
classification should result in immediate 
action of some kind and emergency 
animal bioassay tests and human 
epidemiology programs should be 
initiated to determine if the substance 
should be elevated to Cat. I. . .the 
standard should specify a testing 
protocol once classified as Cat. II.” 

OSHA believes these concerns are 
valid. Since additional tests might well 
establish that a Category I classification 
is appropriate, new research efforts are 
necessary so that the Agency can 
reassess the carcinogenic potential of a 
Category II substance. OSHA intends to 
utilize all possibilities provided under 
the Toxic Substances Control Act to 
develop data, and to officially inform 
EPA when a Category II classification is 
made, before OSHA completes its 
regulatory activity. Official notice of 
Category II classifications and requests 
for development of additional data will 
be sent to NCI. NIEHS, NIOSH. EPA, 
FDA, and CPSC, at the same time (See 
Wrenn, Tr. 105). In addition, Category II 
standards may prescribe such 
monitoring and medical surveillance as 
the Secretary concludes may be 
necessary or appropriate for the 
development of information regarding a 
substance’s carcinogenicity. 

Some participants questioned the 
appropriateness of classifying a 
substance under Category 11 on the basis 


of its carcinogenic potential, yet setting 
an exposure level on the basis of the 
acute or chronic effects other than 
cacinogenicity. The Environmental 
Defense Fund and the National 
Association of Manufacturers expressed 
the concern that regulating substances 
for non-carcinogenic effects under the 
“cancer policy” would slow down 
OSHA's response to regulating 
occupational carcinogens (Tr. 7329). 
NRDC’s representative questioned the 
rationale of the regulatory scheme, 
testifying that: 

“Under Category II, the present proposal 
does not make any sense to me at all. OSHA 
proposes to set exposure levels based on 
toxicity data that has nothing to do with 
cancer, even though the reason that a 
substance is in Category II is because there is 
some evidence that it causes cancer." (Tr. 
6299) 

NRDC suggested that the answer to this 
problem is to require as much worker 
protection against the carcinogenic risk 
as possible using existing control 
technology (270, pp. 24-26). 

OSHA has decided not to include a 
requirement in the cancer policy that all 
Category II substances be regulated on 
the basis of potential carcinogenic 
effects at the lowest feasible level, or 
some variant thereof, as suggested by 
NRDC. The evidence may not justify 
that action in some situations. But 
OSHA agrees that its proposal 
precluded consideration of potential 
carcinogenic effects in setting the PEL in 
all circumstances. While individual 
substances are classified under 
Category II on the basis of specified 
scientific criteria, there may be a range 
in the quality or quantity of the evidence 
indicating carcinogenicity meeting these 
criteria. In some cases, for example 
where the evidence of carcinogenicity 
concerning a Category II substance is 
strong (even though insufficient to bring 
it into Category I), and other factors 
such as the number of exposed workers 
and the potential impact of limiting 
exposure seem to warrant regulatory 
action, it may be appropriate to set the 
exposure level on the basis of 
carcinogenic effects in order to meet the 
Agency’s statutory responsibilities. 

OSHA disagrees with NRDC that it is 
necessarily inconsistent to classify a 
substance under Category II because 
there is some evidence it causes cancer, 
yet to set the level on the basis of other 
toxic effects. The setting of a 
permissible exposure limit is only one 
aspect of regulation. As discussed 
above, classification under Category II 
is primarily intended to trigger further 
research and data gathering, so that the 
Agency can ascertain if the substance 
should be elevated to Category I. 
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Furthermore, the fact that a toxic 
substance is a suspect carcinogen may 
accord it a higher priority than a toxic 
substance that is not a suspect 
carcinogen (all other factors being 
equal). See discussion at Section XVII 
and IX-Bl. Thus, there are reasons 
plainly relevant to the Cancer Policy for 
classifying a substance under Category 
II even if a PEL for Category II were 
based solely on other toxic effects of 
that substance. Moreover, in certain 
circumstances, rational use of the 
Agency’s resources may well suggest 
that so long as a substance is being 
regulated under Category II, the 
substance's other toxic effects should be 
regulated as well. 

On the other hand, OSHA agrees that 
there may be circumstances where it 
would be inappropriate for the Agency 
to base a Category II exposure level on 
other toxic effects. Where the data on 
toxicity are limited, further research 
may be necessary before regulation on 
the basis of toxic effects would be 
appropriate. Where the data are 
disputed, lengthy rulemaking 
proceedings are likely. In either case, 
the swift and generally limited 
regulatory response contemplated for 
Category II Potential Carcinogens would 
be impeded. Consequently, the Agency 
believes that toxic effects cannot 
always be the governing criterion for 
setting a Category II PEL, although toxic 
effects will certainly be relevant in 
many cases. 

These comments, and others in the 
Record, have persuaded OSHA that 
there are no criteria that are equally 
appropriate for establishing an exposure 
level that would be valid for all 
Category II potential occupational 
carcinogens. A major problem is that 
most Category II substances are in this 
category precisely because there is 
insufficient information on their toxicity. 
Accordingly, the principal value of the 
categorization is to draw attention to the 
lack of information and to set in motion 
new studies. To this extent, the 
Category II standard is likely to be, to 
some extent, a standard that will 
hopefully stimulate data gathering. 
During the period of data gathering, 
which may be anticipated to be 
relatively short, the permissible 
exposure level should be set at a value 
which reflects the information available 
on the substance at the time of 
rulemaking. OSHA’s wording of the 
standard in this final regulation reflects 
this conclusion. 

L. FINAL ACTION (§ 1990.147) 

The final action provision is basically 
self-explanatory. It provides a system 


whereby the Secretary must timely 
conclude rulemakings commenced, 
pursuant to this Part and comply with 
certain other requirements. 

X. THE MODEL STANDARDS 

A. THE ROLE OF THE MODEL 
STANDARDS 

OSHA is issuing two model standards 
as part of its final cancer policy 
regulations. They are an Emergency 
Temporary Standard and a Permanent 
Standard Model. These model standards 
are changed from the proposal, both in 
concept and substance. 

The role of the model standards in the 
cancer policy was extensively discussed 
in this rulemaking. In particular. API 
submitted lengthy and helpful post 
hearing comments on the model 
standards. 

Based on a review of the record and 
the policy considerations of the Agency, 
OSHA has made the following 
decisions. The paragraph headings in 
the model standards which represent the 
major industrial hygiene programs 
envisioned by Section 6(b) of the Act, 
must be included by the Secretary in 
every rulemaking proposal initiated 
under this “cancer policy unless he 
explains why he believes such a 
program is inappropriate. In contrast, 
the policy gives the Secretary complete 
discretion to include, delete or change 
any specific provision under each 
heading. 

As in the proposal, three basic policy 
determinations, (i) that the employee 
exposure limits for Category I shall be 
“the lowest feasible" (ii) that the 
permissible exposure level shall be 
achieved primarily through engineering 
and work practice controls, are 
incorporated in the models and; (iii) that 
required Medical examinations and 
personal protective clothing and 
equipment must be provided at no cost 
to the employee. 

The reasons for assigning these 
various roles to these components of the 
models are as follows. First, the decision 
to routinely incorporate the paragraph 
headings of the model standards (with 
the exceptions stated above) in each 
proposal stems from OSHA’s findings 
that these headings represent generally 
applicable elements of industrial 
hygiene programs to protect the health 
of employees. Thus, the paragraph 
headings in the models will appear in 
each proposed standard, unless OSHA 
explains why the program would be 
inappropriate. For example, in the model 
standard for both Category I and 
Category II substances, the various 
paragraph headings include medical 
surveillance and training and 


information and others. Each of these 
broadly stated industrial hygiene 
program elements was endorsed by the 
entire spectrum of the professional 
industrial hygiene community in the 
record. OSHA believes that all these 
programs are important constitutents of 
an effective employee protection 
program. The detail and rigor of such 
programs, however are suitable for 
determination only in specific 
rulemakings, in the context of exposure 
to specific substances, their properties 
and uses, affected industries and work 
operations. 

The difference in Category I and 
Category II model standards is as 
follows. As in the case of the detailed 
provisions under each paragraph 
heading, the Secretary does not 
“presume" that the inclusion of the four 
headings of “permissible exposure 
limits", “hygiene facilities", and “signs 
and labels" in a proposed standard is 
necessary. The inclusion or deletion of 
such a program from a final standard 
will be determined based solely on the 
record of the rulemaking proceeding. 

To further clarify the role of these 
provisions. OSHA has made two other 
changes from the proposal. First, OSHA 
has deleted from the models most of the 
quantitative detail, such as frequencies 
of monitoring and other specifications 
such as method for floor cleaning. 
Second, the appropriateness of these 
newly “generalized" industrial hygiene 
provisions, can easily be placed in issue 
in an individual substance rulemaking 
by a party without alleging the 
“uniqueness" of a property or use 
(contrast proposed § 1990.113). The 
section of these final regulations which 
sets forth this changed role in the 
models is § 1990.142. 

In addition, the final regulation 
specifically identifies as an issue in 
subsequent § 6(b) proceedings whether 
the provisions of the proposals are 
appropriate and sufficient (§ 1990.146). 
This issue was changed from the 
proposal’s version of whether there 
were “unique properties or uses that 
make the specific protective measures of 
the proposed standard inappropriate or 
infeasible" (proposed § 1990.113,123) 
OSHA has made this change in response 
to comments that requiring a showing of 
"uniqueness" was either unreasonable 
or did not truly conform to OSHA’s 
stated intention to allow 
“appropriateness" to be discussed in 
most proceedings. 

OSHA also agrees with the AFL-CIO 
that the subsequent rulemaking 
proceedings should consider “whether 
any additional measures not contained 
in the proposed standard should be 
included to improve its effectiveness" 
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OSHA had intended that the question of 
adequacy of protection be an issue in 
the § 6(b) rulemakings. In the final 
regulation, therefore, to clarify the point, 
the word “sufficient” has been inserted 
after “appropriate” to assure that 
additional protective provisions may be 
urged in the § 6(b) rulemakings. 

OSHA anticipates that these changes 
in language will allow flexibility in 
adapting the model standards to specific 
substances, while retaining the 
advantages of issuing models as 
guidance to OSHA and the public in 
future proceedings. 

These revisions in the format and 
substance of the model standards do not 
change the two basic policy 
determinations that were incorporated 
in the proposals and continue to be 
incorporated in the final model standard 
for Category I substances. One policy 
determination was explained in the 
preamble to the proposal as follows: 

OSHA intends to permit no deviation from 
the general policy, that the employee 
exposure limits and permanent Category I 
standard shall always be the “lowest feasible 
level”, OSHA does not believe that it should 
deviate, in the substance by substance 
rulemakings themselves, from the position 
proposed to be established in the rulemaking, 
namely, that when dealing with human 
carcinogens it is appropriate to set a level 
which assures the lowest feasible risk to 
workers. If and when substantial evidence is 
available to show that “safe” or “no-effect” 
levels can be predicted for exposure of 
human beings to carcinogens, OSHA will act 
to amend this basic policy decision reflected 
in this set of regulations proposed today. 

OSHA’s reasons for this policy were 
also articulated in the preamble to the 
proposal as follows: 

The policy decision to reduce exposures to 
as low ns feasible, is not made without sound 
support. As has been discussed above, a no¬ 
effect or threshold level may theoretically 
exist for any specific carcinogen. As yet. 
however, there is no satisfactory scientific 
basis for determining such levels for any 
given population. Thus, as has been 
proposed, any human exposure to a 
carcinogen, even at levels below those which 
induced positive effects in man or in test 
animals, would be considered by OSHA to 
present a potential cancer risk as a policy 
matter. We do not know whether “safe” of 
“no-effect” levels exist for carcinogen and. if 
so, what they may be. Therefore, attempts to 
set finite exposure limits are not directed at 
determining “safe” levels of exposure but 
rather are attempts to determine the lowest 
feasible levels. 

The proposal recited extensive 
scientific evidence supporting this 
position (42 FR 54165). We believe the 
scientific evidence adduced in this 
policy provided even more extensive 
support. (See Section V.D.10). 


The other major policy determination 
reflected in the model standards, i.e. 
OSHA's statement, on methods of 
compliance is fundamentally unaltered 
from the proposal and, similarily, is not 
intended to be changed in rulemaking 
conducted pursuant to the procedures 
established by this cancer policy. It is, in 
brief, the requirement that permissible 
exposure limits be achieved primarily 
through engineering and work practice 
controls, except in the case of an ETS 
where respiratory protection may also 
be relied on. An extensive discussion of 
this policy is found below. 

OSHA also does not agree with some 
participants that the purpose of all 
protective provisions merely is to 
control emissions or dispersions of 
contaminated material to a numerical 
permissible exposure level. Rather, as 
the Act itself recognizes, employee 
health is promoted by some programs 
whose purpose is somethng other than 
directly reducing employee exposure. 
Thus medical surveillance and the 
knowledge of adverse health effects 
gives employees information they need 
to make decisions about their jobs and 
their futures. Similarly, Congress 
directed that employees be advised by 
labels or warning of all hazards, 

(§ 6(b)(7)), and that employees or their 
representatives have the right to observe 
monitoring or measuring. The reason for 
these requirements is that they 
contribute to employee health by 
promoting an informed workplace and 
encouraging employees to act as 
“private compliance officers,” not that 
in the narrow sense they are simply 
components of an exposure control 
strategy. 

A different issue was raised by AISI 
(#219, T. at 30) and others who 
recommended that the Final cancer 
policy should contain no model 
standards because of legal flaws and 
policy objections. To the extent that this 
suggestion was premised on the lack of 
flexibility inherent in the models, OSHA 
belipves the changed role of the model 
standards goes far to meet these 
concerns. In sum, the inclusion of model 
standards is expected to improve 
OSHA’s ability to respond appropriately 
to scientific evidence concerning 
potential occupational carcinogens and 
thereby help transform the Cancer 
Policy into tangible employee protection. 

B. DESCRIPTION OF THE PROVISIONS 
OF THE MODEL STANDARDS 

The following is a discussion of the 
general requirements and specific 
provisions contained in the model 
standards. 

There are three provisions of the 
model standards that will apply in all 


circumstances and may not be changed 
except by amendment of this Part under 
§§ 1990.106 or 1990,145. They are: (1) 
worker exposure to Category I Potential 
Carcinogens will be reduced to the 
lowest feasible level; (2) permissible 
exposure levels will be achieved 
primarily through engineering and work 
practice controls; and (3) medical 
examinations and personal protective 
equipment required by individual 
standards will be provided at no cost to 
the employee. 

All proposals regulating potential 
occupational carcinogens will contain 
provisions for certain general 
requirements, such as monitoring and 
medical surveillance, unless the 
Secretary explains why such general 
requirements are inappropriate. The 
specific provisions under each general 
heading will be decided on a case-by- 
case basis. The details contained in the 
model standards will serve as 
guidelines. The following discussion 
provides OSHA’s rationale for including 
the various provisions in the standards. 
The discussion of the detailed 
provisions is provided for background 
information and more guidance. 

(1) Scope and Application (Paragraph a) 

All standards will have a Scope and 
Application provision, to indicate who is 
covered by the standard and who is not 
covered. 

The actual coverage of each standard 
will be decided on a case-by-case basis. 

One issue in the Cancer Policy 
proceeding was the intended coverage 
of each individual standard. Exemptions 
were urged for industries such as the 
construction industry (see e.g. Tr. 7128- 
29); certain maritime segments, 
agriculture and laboratories (see API 
comments at 23, comment No. 67; See 
discussion on laboratories in Section 
IX-A). Some argued that it would be 
impractical and unreasonable to apply 
the model standards in these industries 
because of special circumstances such 
as high turnover, limited and 
intermittent exposure and transient job 
sites. 

The Agency has concluded after 
review of the evidence on this record, 
and based on its own experience 
administering other health standards, 
that these issues are particularly suited 
for resobition in the individual 
substance proceedings. For example, 
where construction workplaces 
dominate exposure situations, it may be 
appropriate to devise special regulatory 
requirements for construction. Thus, 
exclusions from regulation for specific 
industries may be urged in the 
rulemaking proceedings. 
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The Agency believes based on the 
Record, that the scientific conclusions 
and policies are equally applicable to all 
employees in every industry. Identifying 
and classifying substances pursuant to 
scientific principles enunciated in this 
Cancer Policy will be done without 
reference to industry designation. No 
evidence was introduced to show that 
all employees in any particular industry 
were free from exposure to potential 
carcinogenic substances. 

The question of whether, in 
considering the regulation of a specific 
substance, different industries and uses 
should be regulated differently is still 
open. Since reasons for excluding 
industry segments from specific 
standards or portion of standards 
usually would involve a finding that it 
would not be feasible to include them, 
such decisions would be based on the 
facts concerning a particular substance 
and are not amenable to resolution on a 
generic basis. 

In addition to possible exclusion for 
certain industries, provisions for action 
levels and percentage exclusions will be 
considered on a case-by-case basis. 
Although other OSHA standards have 
utilized both “action levels” and 
“percentage exclusions” to limit the 
scope of the standard or certain 
substantive requirements, OSHA did not 
include these concepts in the proposed 
model standards because they were not 
thought to be generally appropriate for 
all cases for carcinogen regulation. 
However, the Agency did not intend to 
foreclose the application of these 
concepts in future rulemakings. 

The rulemaking proceeding has not 
altered OSHA’s views concerning the 
lack of universal applicability of these 
regulatory devices. However, a 
significant segment of the public 
endorsed their use in previous 
standards, and has urged that OSHA 
include in this Cancer Policy a 
statement of intention to appropriately 
utilize action levels and percentage 
exclusions. OSHA believes that this 
suggestion has merit, and has included, 
in the final model, standards, references 
to these devices, to be used “when 
appropriate.” 

Because of the amount of public 
interest in these issues, a review of the 
relevant record follows. The action level 
concept was supported by many 
participants in the rulemaking 
proceeding. Industry witnesses 
supported the use of the concept to 
minimize employer burden. These 
included representatives of the NAM (T- 
7673); SPI (T-6655, 6708, 6703, 6661, 

6702), and Northern Petrochemical 
Company (T-8095). 


At what level to establish the action 
level was widely debated. Although it 
was generally acknowledged that no 
one level would be appropriate for all 
substances, some participants preferred 
establishing a policy of setting an action 
level at a set ratio to the permissible 
exposure level, with the possibility of 
setting a different level in exceptional 
cases. (See, e.g., SPI at 6675.) 

According to NIOSH an action level 
of V 2 the permissible exposure was 
selected for the Standards Completion 
Project, based on statistical 
considerations, i.e.. that at that level, 
there was only a “small probability” 
that the actual exposure level is above 
the PEL. Although one half the PEL has 
been chosen in some standards covering 
carcinogens, (e.g.. vinyl chloride), the 
“small probability” cited above may or 
may not be considered sufficiently 
“small” when dealing with Category I 
substances. In appropriate 
circumstances, even that “small” 
probability of overexposure may be 
considered too high. It should be noted 
that the Standards Completion Project, 
with its uniform Yz action level, was not 
intended to cover substances with 
carcinogenic potential. OSHA may also 
use an action level to trigger various 
regulatory requirements in a standard 
for a Category II substance for which no 
PEL is established. 

The AFL-CIO, along with API and Dr. 
Robert Harris, testifying for OSHA, have 
recommended that action level 
determinations be based on the 
observed (measured) variability in 
exposure situations (Post-hearing brief, 
at 99, see also, Harris, Statement, API, 
Exh. 219-6). 

Additionally, the use of an action 
level can serve other purposes. For 
example the recently promulgated lead 
standard (43 FR 54992 et seq .) set the 
“action level” to implement new 
protective provisions, such as medical 
removal protection. Thus, that standard 
provides that in specified cases of 
adverse medical findings, employees be 
removed from work having an exposure 
to lead at or above the action level. The 
“action level” was chosen in part as a 
level low enough to “enable the gradual 
excretion of the excess lead.” 

OSHA, therefore, has left the 
determination of whether to set an 
“action level," the choice of specific 
requirements to be triggered by an 
"action level” and the setting of an 
action level, to be made in the context of 
the record developed in each nilemaking 
conducted pursuant to this part. 

Many participants also endorsed 
provisions for exclusion of certain 
mixtures, or “percentage exclusions” in 
the models. (See, e.g., B.F. Goodrich M7- 


2; Adhesive and Sealant Council #91-9; 
AIHC pp. 51-52; PMA #116-12, 3M 
#239-9; etc.). Most comments on this 
subject cited the OSHA use of such 
exemptions in its standards for 14 
carcinogens (29 CFR 1910.1003-1016), 
with the percentage exclusion set at 1.0 
percent for certain substances and 0.1 
percent for others. The comments were 
concerned in large part that mixtures 
containing trace amounts of regulated 
substances would mandate expensive 
control devices. For example, it was 
argued that “many areo space 
propellants and aviation lubricants 
contain trace amounts of carcinogens 
which cannot be eliminated. Failure to 
provide exemptions would have 
enormous adverse impacts . . .” (To 
same effect see, e.g., #141-2; 144-2; 
#259-23.) 

OSHA agrees that percentage 
exclusions may be appropriate in some 
cases. In other cases, it may not be 
possible to establish an appropriate 
percentage exclusion. Therefore, the 
Agency prefers to leave this issue for the 
substance-specific rulemakings where 
relevant information can be considered. 
Accordingly the percentage exclusion 
issue can be appropriately raised in any 
rulemaking under this Part. 

(2) Definitions (Paragraph b) 

As with Scope and Application, it is 
clear that a definition section must be 
provided to define the important terms 
utilized in standards on individual 
substances. 

(3) Permissible Exposure Limits 
(Paragraph c) 

Under the Cancer Policy, the 
permissible exposure level for Category 
I Potential Carcinogens will be reduced 
to the lowest level feasible. This 
requirement can only be changed by 
amendment of the Cancer Policy. 

The proposed model ETS and 
permanent standard for a Category I 
carcinogen provided that employee 
exposure would be reduced to the 
lowest level feasible. What exposure 
level is in fact “feasible” for an 
individual substance would be 
determined in the rulemaking 
proceeding on that substance. The 
Secretary explained that the basis for 
this decision was that, since there is no 
satisfactory basis for determining a 
“safe” or threshold level for exposure to 
carcinogens, any human exposure to a 
carcinogen presents a potential cancer 
risk. Therefore, in keeping with the 
requirement in section 6(b)(5) of the Act 
to “assure” that no employee will suffer 
material impairment to health, to the 
extent feasible, attempts to set exposure 
limits would be directed at determining 
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the lowest feasible levels. Section XI 
contains an extensive discussion of the 
technological and economic 
considerations relevent to determining 
the lowest feasible level for worker 
exposure to potential carcinogens. 

The permissible exposure limit for 
Category II Potential Carcinogens raises 
different issues. As noted in the 
discussion of Category II Potential 
Carcinogens section of the preamble 
(see section IX-K), any PEL may be 
determined as appropriate, consistent 
with the record. Because of the nature of 
the evidence of Category II Potential 
Carcinogens and the role other toxic 
effects mqy play in establishing any 
PEL'S, this is an issue that is not 
foreclosed. 

Whether ceiling limits are appropriate 
will be established on a case by case 
basis. In past regulations on 
carcinogens, OSHA has sometimes 
provided for a ceiling (see, e.g., vinyl 
chloride and benzene) and other times 
has not done so (see, e.g., coke oven 
emissions). This determination has been 
based upon the unique circumstances of 
each record. The record in this 
proceeding does not permit a uniform 
decision on whether there should be a 
ceiling limit; therefore the issue of 
whether to establish a ceiling limit will 
be decided on a case by case basis. 

Whether eye and dermal limits are 
appropriate will also be established on a 
case by case basis. Issues such as the 
likelihood that the regulated substance 
is absorbed and systemically distributed 
are the bases for deciding whether to 
establish eye and dermal limits. 
Therefore this issue is best left to 
resolution upon the record in each 
rulemaking proceeding. 

(4) Notification of Use and Emergencies 
(Paragraph d) 

There will be a notification of use 
provision, unless the Secretary explains 
why such a provision is inappropriate. 

Employer notification of use to OSHA 
is an important provision of regulatory 
standards; there are millions of 
workplaces in the United States and it is 
impossible for OSHA to know all or 
even most of the workplaces that use 
carcinogenic substances. Therefore, it is 
often essential for OSHA’s enforcement 
of new standards to have reports of the 
use of potential carcinogens. Reporting 
of emergencies, defined in the proposal 
as releases over the ceiling limit, also 
aids OSHA’s enforcement of standards, 
provides valuable feasibility information 
and aids in monitoring the effectiveness 
of OSHA standards. Because, a "ceiling 
limit" may not always be included and 
some participants suggested that 
massive or uncontrollable releases 


should constitute emergencies, the 
definition of an emergency will vary 
from case to case. 

Criteria for the application of the 
notification of use requirement will be 
determined on a case by case basis. 
Although most participants felt 
notification of use would provide OSHA 
with valuable information, several 
participants felt that a broad notification 
of use provision would be too 
burdensome in many instances. 

OSHA’s intent is to avoid imposing 
reporting requirements that are unduly 
burdensome; indeed, in the past, OSHA 
has imposed limited notification of use 
requirements (see, e.g., benzene). Issues 
such as whether other Agencies may 
require similar imformation and if there 
are other reasonable means for 
obtaining this information will also be 
considered. 

(5) Exposure Monitoring and Measuring 
(Paragraph e) 

(a) There will be a provision for 
exposure monitoring and measurement 
unless the Secretary explains why such 
a provision is inappropriate. 

Monitoring is one of the touchstones 
of OSHA health standards; without 
some form of monitoring, employers 
would not know the extent to which 
employees are exposed to carcinogenic 
substances and whether controls were 
needed. Employees could not even know 
whether they were being protected in 
accordance with the standard. 

Section 6(b)(7) of the Act mandates 
that any standard promulgated under 
the Act shall, where appropriate, 
provide for monitoring or measuring of 
employee exposure in such manner as 
may be necessary for the protection of 
employees. In addition, section 8(c)(3) of 
the Act (29 U.S.C. 657) requires 
employers to promptly notify any 
employee who has been or is being 
exposed to toxic substances or harmful 
physical agents at levels which exceed 
those prescribed by an applicable 
occupational safety and health standard 
and to inform such employee of the 
corrective action being taken to reduce 
such exposures. Exposure monitoring is 
necessary, therefore, in order to 
determine whether employees are being 
exposed to the toxic substance at levels 
exceeding those prescribed by the 
standard and therefore should be 
notified as required by the Act. 

In addition to the statutory 
requirements, there are various other 
reasons which make it appropriate for 
employers to measure employee 
exposure to the toxic substance. 

First, employers have a legal 
obligation imposed by the individual 
standard to assure that their employees 


are not exposed above the permissible 
exposure limits. Exposure monitoring 
informs the employer whether that 
obligation is being met. 

Second, if the employer determines 
that employee exposures exceed the 
permissible exposure limits, then there 
is an obligation (for Category I Potential 
Carcinogens) to institute engineering 
and work practice controls in order to 
reduce exposures to the permissible 
exposure levels. Hence, exposure 
monitoring aids in the evaluation of the 
effectiveness of the engineering and 
work practice controls and informs the 
employer whether additional controls 
need be instituted. 

Third, if the permissible exposure 
limits are exceeded, either before or 
after all feasible engineering and work 
practice controls have been instituted, 
there is an obligation on the employer to 
provide respiratory protection for 
employees. The selection of a particular 
respirator depends largely on the level 
at which employees are being exposed. 
Therefore, exposure monitoring is 
necessary in order to determine whether 
respiratory protection is required at all, 
and if so, which respirator is to be 
selected. 

The record in this proceeding 
provided continuing confirmation that 
the need for reliable exposure 
monitoring transcends the narrow 
purpose of measuring air contamination 
and is central to any meaningful 
industrial hygiene program. For 
example, Dr. Robert Harris testified, 
"when permissible exposure limits are 
set, monitoring programs are needed for 
their implementation." (Tr. 3161) The 
purposes of monitoring, recited above, 
demand that measurements be reliable 
and accurate. As was pointed out by Dr. 
Harris, decisions, especially to institute 
further exposure control, Eire not only 
"of substantial importance to the health 
of exposed workers,. . . such decisions 
may also involve large amounts of 
money. It is important that the 
monitoring which is done yield 
information which will permit the best 
possible decision." (Harris, S. 4) 

(b) The specifics of the monitoring and 
measuring provision will be determined 
on a case by case basis. The 
measurements would be made by 
monitoring which is representative of 
each employee's exposure to the toxic 
substance over an eight-hour (8) period. 
They should be made without regard to 
the use of respiratory protection. In 
order to use the results of exposure 
monitoring to evaluate the effectiveness 
of the required engineering and work 
practice controls, to determine whether 
additional controls must be instituted, 
and to ascertain which, if any, respirator 
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must be used, it is important to know 
employee exposure levels without 
regard to the use of respiratory 
protection. Exposure measurements of 
each individual employee would, of 
course, be the best indication of each 
employee’s exposure. However, OSHA 
believes that this may be too 
burdensome and unnecessary; therefore, 
monitoring which is truly representative 
of each employee’s exposure may 
provide the necessary information with, 
in many instances, fewer samples. 

Whenever there has been a 
production, process, control or 
personnel change which may result in 
new or additional exposures to the toxic 
substance or whenever the employer 
has any other reason to suspect an 
increase in employee exposure, the 
employer would have to repeat the 
required monitoring and measurements 
for those employees affected by such 
change or increase. This is important so 
that the employer may take the 
appropriate actions such as providing 
the appropriate respirator protection or 
instituting engineering controls. 
Standards should provide for employer 
notifications of each employee in writing 
of his exposure promptly after receipt of 
the results of any required 
measurement. Although section 8(c)(3) 
of the Act requires employers to 
promptly notify an employee who is 
exposed in excess of the permissible 
exposure limit, the standard may extend 
that right to employees exposed below 
the permissible exposure limits and 
establishes the time period for such 
notice. OSHA believes that informing 
employees of their exposure 
measurement, even below the 
permissible exposure limits, contributes 
to their understanding of their work and 
its attendant hazards, and the need for 
their attention to protective devices. 

The proposed model would have 
always required monitoring at quarterly 
frequencies when employee exposure 
was below the permissible exposure 
limits, and monthly when exposures 
were in excess of the permissible limits. 
The OSHA industrial hygiene panel, 
NIOSH and other participants endorsed 
these requirements. (See St., Douglas 
Soule, Holaday, Billings, Tr. 2837, 2860). 

Dr. Harris, Professor of Environmental 
Engineering, School of Public Health; 
University of North Carolina, testifying 
for OSHA endorsed “these proposed ► 
frequencies (as) reasonable” (Harris, S. 
2). Dr. Harris further stated “as a 
practical matter, exposure monitorings 
at intervals more frequent than monthly 
are likely to take place in situations in 
which exposures exceed the permissible 
limit and where efforts are underway to 


implement controls. Quarterly 
monitoring as a minimum, has the 
desirable characteristic of at least one 
series of measurements during each 
season of the year, thus accommodating 
different comfort ventilation regimes 
and any seasonal changes in process or 
production rates” (S. 3-4) OSHA witness 
Holaday also endorsed quarterly 
monitoring as appropriate and not 
“particularly onerous.” (Tr. 2860) 

Also, the proposed monitoring 
frequencies were compatible with most 
employer testimony which showed a 
wide range of monitoring strategies 
voluntarily in use depending upon the 
evidence of carcinogenicity, the material 
and its location. For example Allied 
Chemical testified that for materials on 
a “suspect list... we have monitored 
quarterly, monthly, or semiannually” 

(Tr. 8531). Dr. Langer of Dow Chemical 
testified that his company conducted 
monitoring at monthly frequencies in 
some cases depending on “what the 
situation is.” The kind of situation in 
which Dow considered monitoring less 
frequently than quarterly to be 
appropriate is “where the material has 
low toxicity, where the nature of the 
physical properties of the material are 
such that it would not be airborne, the 
process is totally contained, or where 
just in my judgment there is not need for 
frequent monitoring.” (Tr. 5199) 

Thus, although the hearing record 
provided evidence that monitoring for 
substances regarded as carcinogenic at 
the intervals proposed by OSHA was 
sometimes the practice of some 
companies, it also showed that these 
companies monitored at other 
frequencies depending upon the 
particular processes involved, as well as 
the exposure limits prescribed, and the 
properties of the substance. 

Examples in promulgated OSHA 
standards also demonstrate this 
diversity of minimum monitoring 
frequencies. The asbestos standard 
requires semi-annual monitoring 
(§ 1910.1001(b)(2)(ii)). The vinyl chloride 
standard requires quarterly mpnitoring 
for employees exposed between the 
action level and the PEL 
(§ 1910.1017(d)(l)(ii)). Yet the standard 
for inorganic arsenic requires monitoring 
at minimum 6 month intervals for 
employees exposed between the action 
level and the PEL (§ 1910.1018(e)(3)(iii)). 
Therefore, while restating our belief that 
monitoring is appropriately performed 
quarterly and monthly in many 
circumstances, we agree with those 
participants who stated that the 
incorporation of specific frequencies in 
the model regulations may be 
inappropriate. 


Monitoring frequencies, therefore, are 
deleted from the models in this policy. 
OSHA has retained, however, the 
format for specifying frequencies in the 
standards when promulgated. This is in 
contrast to the suggestion made by AISI 
(post-hearing brief at 113) that “the 
timing and frequency of exposure 
monitoring can best be left to the 
exercise of good industrial hygiene 
practice, which may dictate differing 
results depending on the circumstances 
of each individual case.” Rather, we 
agree with API’s approach that the 
scope and form of monitoring is 
appropriately considered on a substance 
by substance basis (API post-hearing 
brief at 30). AISI's approach, although 
meeting the objective of accommodating 
substances of varying forms and 
exposure potential, does not state any 
performance objectives, and thus does 
not constitute a meaningful standard for 
employers to comply with. 

The issue of whether to require that 
initial exposure determinations be 
based on actual measurements, was 
discussed during this proceeding. One 
objection voiced by participants is that 
the initial monitoring provisions are 
burdensome because they become 
operative by the mere “presence” of a 
substance (see, e.g., NAM 227 p. 77). The 
question of what level of a substance is 
sufficient to activate any given provision 
of a standard is intended to be open to 
consideration in the individual 
standards proceedings. One reason for 
requiring actual measurements, rather 
than permitting estimates based on 
“paper computations,” is to establish “a 
reference point for future monitoring.” 
(Soule, Tr. 2837) Dr. Soule recommended 
initial monitoring, even in situations 
where the possibility of escape of the 
material into the environment was low. 
(Tr. 2837) Dr. Harris noted that “if the 
material is used in a process or 
operation one cannot determine solely 
from qualitative observation whether 
exposures are greater or less than the 
permissible exposure limit; 
measurements are necessary for this 
initial determination.” (Harris, Tr. 2) 

API suggested that the model 
standards permit the use of an “initial 
determination” (using inspections and 
well-accepted mathematical techniques) 
rather than requiring measurement in 
each instance (Comments of API on 
OSHA’s Proposed Model Standards, 40). 
API pointed to OSHA’s previous use of 
this approach in the Standards 
Completion Program and its proposals 
for trichloroethylene (TCE) and ketones. 
(40 FR 49032, 49036-37; 40 FR 20202, 
20203). 
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However, OSHA does not consider it 
appropriate to permit initial 
determinations rather than initial 
monitoring for carcinogens. OSHA 
believes, therefore, that in general, 
actual measurements provide the most 
reliable method of assessing the degree 
of employee exposure. 

API had suggested that it was 
appropriate to require monitoring only 
where the substance is released as a 
result of work operations, to avoid 
requirements to monitor for ubiquitous 
substances such as benzene and 
inorganic arsenic. OSHA agrees with 
API, but also believes that monitoring 
should be required for exposures which 
may be generated within the workplace 
such as friable asbestos insulation, 
although they may be unrelated to work 
operations. In these cases, worker 
exposure is real, is unrelated to 
background contamination, is within the 
control of employers, and should be 
monitored and controlled. Such issues 
are best resolved in individual 
proceedings. 

The frequency for redeterminations of 
exposure levels when the initial 
monitoring did not exceed the PEL or the 
action level, was also at issue. The 
proposal required that “additional 
monitoring” be conducted “whenever, 
there has been a production, process, 
control or personnel 
change ... or ... the employer has 
any other reason to suspect a change, 
which may result in new or additional 
exposures to (the substance).” (Proposed 
§ 1990.160(e)(4).) Some participants 
considered this requirement too 
stringent, arguing that redeterminations 
should be required only where 
exposures are reasonably expected to 
exceed either the permissible levels or 
the limit for the respirator type used 
(e.g., Standard Oil, #72, p. 18). Other 
suggestions were for remonitoring only 
when there are significant changes in 
process or controls (e.g., #163. p. 11) or 
where a change is likely to result in 
exposure above the action level (API 
model standard comments at 42). 
However, as stated previously, the 
inherent variability of the air 
contamination in the workplace is a 
phenomenon independent of “any 
conscious change in the operation.” 
(Harris, Tr. 3169) OSHA therefore 
believes that requiring additional 
monitoring where there has been a 
conscious change in process or control 
is appropriate. In fact, such monitoring 
may miss random fluctuations or those 
variations due to changes in process and 
control which the employer may not be 
aware of, yet will result in exposures 
over the PEL. To overcome this 


deficiency, it was suggested that 
remonitoring be required even if the 
initial determination indicates the 
workplace is below the action level, and 
no process or control change is 
introduced. Dr. Harris endorsed yearly 
frequencies for remonitoring, when the 
levels are very low (Tr. 3183). OSHA’s 
industrial hygiene panel similarly agreed 
that even where a major process change 
has not taken place the concentration of 
an air contaminant varies from day to 
day and from month to month (Tr. 2856). 
Neither Dr. Billings nor Mr. Holaday 
could accept a policy for potential 
carcinogens which would permit no 
remonitoring of the workplace, even 
when the initial results showed 
exposures below the action level. (Tr. 
2860). Others suggested that such a 
requirement would be unduly 
burdensome. This issue is also well- 
suited to regulation on a case by case 
basis. 

Brush Wellman Inc. recommended 
that OSHA include provisions for 
specifying required monitoring devices 
and methods “rather than leaving them 
for discretionary determination by 
enforcement personnel.” The Company 
argued that where, “as in the case of 
beryllium and probably most other 
materials present in the workplace 
atmosphere, where readings vary over 
time and different kinds of devices give 
different results,” the setting of a 
standard based on “feasibility 
compliance must be accompanied by a 
specification of the monitoring device 
and program which is to be employed.” 
(#241, at 26-27). 

OSHA in certain standards has 
specified methods of measurements. For 
example, the asbestos standard (29 CFR 
§ 1910.1001(e)) requires that “all 
determinations of airborne 
concentrations of asbestos fibers be 
made by the membrane filter method at 
400-450 X(magnification)(4 millimeter 
objective) with phase contrast 
illumination.” However, a more common 
and flexible approach is demonstrated 
by the monitoring requirement in the 
inorganic arsenic standard which sets 
specified performance objectives viz., 
“accuracy (with a confidence level of 95 
percent) of not less than plus or minus 
35 percent for concentrations of 
inorganic arsenic greater than 5 /xg/m 3 
but less than 10 p-g/m 3 .” 

(§ 1910.1018(e)(ii)). 

OSHA believes that where, as in the 
case of asbestos, the available evidence 
showed that only one measurement 
method was both reliable and available, 
it may be prudent to require the method. 
However. OSHA notes that new and 
improved sampling and analytical 


methods are being developed, and that 
any unnecessary specification of method 
may inhibit their development and use. 

(6) Regulated Areas (Paragraph f) 

(a) There will be a provision for 
regulated areas for Category I 
carcinogens unless the Secretary 
explains why such a provision is 
inappropriate. 

The primary purpose of regulated area 
is to identify areas where certain levels 
are exceeded and limit access to those 
areas to authorized persons. In this way. 
unnecessary employee exposure is 
eliminated. 

(b) Whether there will be regulated 
areas for Category II Potential 
Carcinogens will be determined on a 
case by case basis. 

As we have noted elsewhere, the 
Secretary has reserved wide latitude in 
the regulatory requirements for Category 
II Potential Carcinogens. The inclusion 
of requirements such as signs and labels 
or PELs based primarily upon the 
carcinogenic property of Category II 
Potential Carcinogens will be 
determined on a case by case basis. 
Since regulated areas are intimately tied 
to these provisions, whether they will be 
required will be determined on a case 
by case basis also. 

(c) The details of regulated areas will 
be resolved on a case by case basis. 

Normally, OSHA does not describe in 
detail the areas which must be 
designated as regulated areas. In some 
circumstances, it does (see, e.g., coke 
oven emissions). This issue as well as 
the level at which the regulated area 
would be established will be resolved in 
individual proceedings. 

(7) Methods of Compliance (Paragraph 

8 ) 

One of the few regulatory issues that 
has been definitely resolved in this 
rulemaking is OSHA's methods of 
compliance requirements, including the 
requirement that engineering and work 
practice controls be used as the primary 
method of complying with PEL’S. As 
discussed more fully below, engineering 
and work practice controls are the only 
reliably effective means of protecting 
employees from potential occupational 
carcinogens. Respirators are relied on 
only as a means of last resort because 
they simply do not provide a 
comprehensive and reliable method of 
employee protection, are uncomfortable 
and may themselves create safety and 
health hazards. 

This policy has been applied by 
OSHA in every health standard for 
potential carcinogens. Yet, time and 
again similar arguments have been 
made on the relative effectiveness, cost, 
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the need for employer discretion, and 
other issues. OSHA has carefully 
reviewed all relevant aspects of the 
record on this issue and concludes that 
substantial evidence supports the 
continued preference for engineering 
and work practice controls. Accordingly, 
OSHA has foreclosed further 
consideration of this issue except under 
the amendment provisions of 
§§ 1990.106 and 1990.145. 

1. Summary of Policy. This policy and 
the model standard for Category I and II 
Potential Carcinogens restates OSHA’s 
previously applied policy that 
engineering and work practice controls 
be used as the primary method to reduce 
employee exposure to or below the 
permissible exposure limits except to 
the extent that employers can establish 
that these controls are not feasible. 

In situations where feasible 
engineering and work practice controls 
are insufficient to reduce exposure to 
the permissible limits they must 
nonetheless be used to reduce exposures 
to the lowest achievable level, and then 
be supplemented by the use of 
respiratory protection. In addition, a 
program must be established and 
implemented to reduce exposures to 
within the permissible exposure limits or 
to the greatest extent feasible, solely by 
means of engineering and work practice 
controls. Written plans for this program 
must be developed. 

2. Summary of Record. Virtually all 
industrial hygiene experts appearing on 
behalf of government, industry, public 
interest groups and unions, affirmed the 
theoretical and practical superiority of 
engineering the contamination out of the 
workplace, rather than relying on 
respirators to filter the contamination 
from the worker's air supply. 

OSHA’s preference for engineering 
controls in the abstract was not 
seriously challenged. What was 
challenged was OSHA’s “generic 
policy” of preference for engineering 
controls. The major objections voiced 
with this policy by participants in this 
proceeding were that the requirement, 
when applied to specific industry 
segments, specific companies, plants 
and operations, may prove cost- 
ineffective, impracticable, and otherwise 
economically and technologically 
inappropriate (see e.g. AISI, post- 
hearing brief; DuPont post hearing brief, 
NAM). It was argued that OSHA's 
preference for engineering and work 
practice controls should be left open to 
re-examination in each substance- 
specific rulemaking or be made an 
option for the individual employers 
(DuPont, API). 

OSHA has scrutinized its proposed 
policy of preference of control strategies 


both to examine alternative approaches 
and to provide flexibility in application 
without eroding OSHA’s long validated 
policy of primary reliance on 
engineering and work practice controls 
to reduce exposures to toxic materials. If 
the basic reasons for adopting this 
preference, i.e., the inherent greater 
efficiency and reliability of engineering 
over personal protective controls, are no 
longer valid, OSHA encourages petitions 
to modify this policy to reflect that 
fundamental shift in industrial hygiene 
doctrine. 

3. The Reasons for the Policy. 
Engineering controls with appropriate 
work practices are unquestionably the 
best method for effective and reliable 
control of employee exposures to cancer 
causing agents. Engineering controls can 
act on the source of the emission and 
eliminate or reduce employee exposure 
without reliance on the employee to take 
self-protective action. Engineering 
controls encompass material 
substitution, process or equipment 
redesign, process or equipment sealing, 
enclosure, or isolation, local exhaust 
ventilation, and employee isolation (e.g., 
a standby pulpit, as opposed to personal 
protective equipment). Once engineering 
controls are implemented, the employee 
is permanently protected, subject only, 
in some cases, to periodic preventive 
maintenance. 

The record contains numerous 
references to effective engineering 
solutions to controlling exposure to 
highly toxic substances. Examples of 
process or equipment modification 
include shifts in reaction chemistry 
which have avoided the production of 
by-product BCME in product CCME. 
Also, conversion from spray painting to 
a paint dipping operation has 
successfully reduced the amount of 
atomized paint droplets in the 
workplace. Seals have been highly 
effective. Metallurgical purification 
processes which rely on 
hydrometallurgy rather than 
pyrometallurgy can be sealed so as to 
prevent exposures (Tr. p. 2756-7). The 
use of double mechanical equipment 
seals which are internally pressurized 
with an inert pressurizing fluid at a 
greater pressure than is in the process 
itself seals hazardous materials even 
when equipment failure occurs. The use 
of alarms to detect such leaks permits 
their timely repair. Maintenance of 
ventilation ductwork and pneumatic 
transfer systems under “negative 
pressure” (i.e., less than ambient 
pressure) similarly seals leaks of 
hazardous materials. 

Examples of process isolation or 
enclosure include special automated 


sand blasting cabinets designed to 
completely enclose the operation and 
prevent the escape of silicous dust, 
spray painting enclosures housing 
automatic painting equipment, and glove 
box facilities for handling carcinogens 
pharmaceuticals, biological agent and 
radioactive isotopes (Soule. S. 11, 
Billings, S. 9). 

Local ventilation (usually combined 
with partial to complete enclosure) is a 
commonly used control method (Soule, 
p. 11). It is applied most effectively in 
capturing emissions at the point of 
potential introduction to the workplace. 
The use of temporary enclosures and 
movable ventilation ducts can make 
local ventilation extremely versatile 
(Holaday, p. 4). Local ventilation is 
commonly and effectively applied in 
preventing workplace emissions from 
sources such as product stream 
sampling stations, pump gland seals, 
agitator shaft seals, and valve stem 
packings (Billings. S. p. 9). In vinyl 
chloride operations, local ventilation is 
used as a backup engineering control to 
prevent emissions in the event that the 
primary engineering control technique 
(process sealing) fails, thus giving a 
higher degree of confidence to the 
control system. 

OSHA notes that the record of this 
and other rulemakings indicates that 
local ventilation may best serve as an 
adjunct to other engineering control 
measures, rather than the primary 
control strategy. OSHA witness Billings 
stated that ventilation controls "may be 
less desirable than complete control at 
the source by elimination or process 
enclosure.” (S. 8-9) Similarly, Soule 
testified “after a particular piece of 
equipment or process has been enclosed 
to the maximum extent, ventilation 
should be used to control any 
contaminant that might otherwise 
escape into the work environment.” (S. 
11 ) 

However, OSHA has determined not 
to establish a preference for certain 
types of engineering control over other 
types of engineering controls for the 
following reasons. First, OSHA’s 
primary concern is that the PEL is met 
through the use of engineering and work 
practice controls. Compliance may be 
achieved through the use of ventilation 
and other engineering controls. Further, 
the testimony of this record indicates 
that local ventilation is generally 
utilized appropriately. Its limitations are 
obvious, and the increasing need to 
design ventilation systems to meet EPA 
ambient air restrictions increases the 
cost of these systems and is a 
disincentive to their appropriate use. It 
should be noted that the environmental 
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impact of standards issued under the 
policy will be considered, and that the 
environmental impact of particular 
engineering controls may be raised. 

Further advantages of the above 
strategy are the benefits in terms of 
easier compliance with environmental 
pollution control regulations which may 
be promulgated by the Environmental 
Protection Agency and otherwise 
limiting contamination of the general 
environment. 

Exhaust of contaminated air or gas is 
restricted by environmental quality 
concerns. Cleaning of exhaust gases 
may be necessary, which requires 
energy and capital resources, thereby 
making ventilation less desirable than 
complete control at the source by 
elimination or process enclosure 
(Billings S. 8). Mr. Holaday pointed out 
that engineering controls limit the 
spread of contamination to other 
portions of the plant, and to surrounding 
environs (Tr. 2798). 

Other benefits may derive from the 
implementation of engineering controls. 
Examples given are “improved general 
housekeeping, economic recovery of 
collected material and possible reuse, 
reduction in general ventilation 
requirements, and improved quality of 
the product by minimizing cross 
contamination.*’ (Soule, p. 11, 
testimony.) 

“Work practice controls” or “work 
practices" accomplish the same results 
as engineering controls, but rely upon 
employees to repeatedly perform certain 
activities in a specified manner so that 
airborne concentrations are eliminated 
or reduced. Work practices may involve 
simple instructions to employees to keep 
lids on containers, to clean up spills 
immediately, or to observe required 
hygiene practices. Good work practices 
are often required in conjunction with 
engineering controls; for example, where 
employees perform an operation under 
an exhaust hood, they must perform 
their work in such a way as to maximize 
the efficiency of the ventilation 
equipment. 

Work practices do not include 
administrative controls. The term 
administrative controls refers mainly to 
employee rotation, so that for any one 
employee his exposure is lower or his 
work hours are reduced. Although 
OSHA’s recently promulgated lead 
standard included administrative 
controls in its definition of work 
practices, the preamble to that standard 
(43 FR 52990) made it clear that since 
administrative controls, by definition, 
expose more employees to the 
contaminant, they are unacceptable 
when the contaminant is one for which 


“no effect" levels are unknown, such as 
carcinogens. Ibid . 

Work practices also act on the source 
of the emission but rely upon employee 
behavior, which in turn relies upon 
supervision, motivation and education 
to make them effective. For this reason 
work practices are not as desirable a 
method as engineering controls. But 
because the two methods often must be 
employed together to make either one 
effective and because they are the only 
methods that act to eliminate or reduce 
the hazard at its source, they have been 
given equal status in the compliance 
priorities of the final cancer policy. 

4. The Record as a Whole Supports 
the Policy. The rulemaking record in the 
“cancer policy" generated substantial 
support for the use of engineering and 
work practice controls as the preferred 
means of preventing employee exposure, 
both from government and industry 
witnesses. The basis for this priority has 
been previously stated in Appendix A to 
OSHA’s Regulatory Analysis of the 
proposal, and the preamble to the recent 
OSHA standards on inorganic arsenic 
(43 FR 19584,19617-19618), lead, DBCP 
and acrylonitrile (43 FR 45800), among 
other places. 

As has been pointed out in these 
documents, respirators are the least 
satisfactory means of control because of 
difficulties inherent in their design and 
use. Respirators are capable of 
providing good protection only if they 
are properly selected for the types and 
concentrations of airborne contaminants 
present, properly fitted and refitted to 
the employee, worn by the employee, 
and replaced when they have ceased to 
provide protection. While it is 
theoretically possible for all of these 
conditions to be met, it is more often the 
case that they are not. Consequently, the 
protection of employees by respirators is 
not very effective and is therefore 
permitted only in certain specified 
circumstances. For example, proper 
facial fit is essential, but due to 
variation in individual facial 
dimensions, and the limited range of 
facepiece configurations, such fit is 
difficult to achieve. Often the work 
involved is strenuous and the increased 
breathing resistance of the respirator 
reduces their acceptability to 
employees. Safety problems presented 
by respirators must also be considered. 
Respirators limit vision. Speech is also 
limited. Voice transmission through a 
respirator can be difficult, annoying and 
fatiguing. Movement of the jaw in 
speaking also causes leakage. 
Communication may make the 
difference between a safe, efficient 
operation, on the one hand, and 


confusion and panic, especially in 
difficult and dangerous jobs, on the 
other hand. Also skin irritation can 
result from wearing a respirator in hot. 
humid conditions and such irritation can 
cause considerable distress and disrupt 
work schedules. The extent of this 
problem is even greater where the toxic 
substance is a skin irritant and becomes 
trapped between the respirator 
facepiece and the skin. 

It is clear therefore that respirators 
cannot be considered as the primary 
means of employee health protection. 
Nevertheless, they do provide some 
protection and OSHA has concluded 
therefore that under certain 
circumstances, the employees must use 
the respirators provided. Maay 
witnesses support this view (see e.g. 
Held and Douglas). 

OSHA witness Bruce Held 
recommended against respirators as the 
first line of defense on the basis that: 

. . engineering controls are positive. You 
know if a ventilation system breaks down: 
when it happens you will have one or two 
trained engineers or maintenance people that 
can take care of it: in the meantime you can 
evaluate your people. On the other hand, you 
do not know a respirator leaks until after the 
man becomes sick” (2785). 

He fairly summarized the OSHA 
position as follows: 

“I feel very strongly that (the use of 
respirators) is the second line of defense and 
that engineering controls are by far the most 
effective and preferred method." (Tr. 2683) 

This position was also supported by 
industrial hygienists of recognized 
expertise in industry. For example, Dr. 
Sowinski of Uniroyal testified that “we 
adhere to the basic requirements of good 
industrial hygiene practice, that 
engineering controls are the best 
choice." AIHC too “agree[s] that 
engineering controls should be 
considered first." (Tr. 8399) Dr. Langner 
of Dow (Tr. 5118) and Dr. Strassburge of 
BF Goodrich, among others, also 
concurred with this position. 

Dr. Karrh of DuPont stated that “you 
would much prefer to have whatever the 
offending substance is controlled at its 
source." (Tr. 5365) Other industry 
witnesses support the superiority of 
engineering controls and the 
weaknesses of personal protection (Dr. 
Thorpe, API, Tr. 4514-16, Dr. First, API. 
Tr. 6853, Casey, G. E.. Tr. 7905, Janus, 
Hooker, Tr. 4162). 

In spite of the general concurrence 
among knowledgable health 
professionals concerning the primacy of 
engineering and work practice controls 
over personal protective equipment, a 
few commenters stated that toxic 
substances should be controlled through 
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personal protective equipment rather 
than through engineering controls. 
Representative comments were: 

“Toxic substances in the workplace should 
be reduced through personal protective 
equipment rather than through mandated 
engineering controls.” (250-7) 

“If adequate surveillance is maintained, the 
use of personal protective equipment is an 
effective control measure. An employer 
should be given the option of establishing a 
personal protection equipment program and/ 
or work practices control program to 
minimize the employee's exposure as long as 
they are equally or more effective than 
programs based on engineering controls." 
American Telephone and Telegraph Co. (To 
same effect, see. e.g., #210, p. 12; FMC Corp. 
*818). 

Another representative comment 
stated: 

"Engineering controls . . . would probably 
require large dollar expenditures in the form 
of capital investment and operating 
expenses . . . OSHA should take into 
consideration any combination of equipment 
controls, engineering controls, work practices 
or personal protective equipment that 
adequately shields the worker from known or 
potential carcinogenic substances, rather 
than legislating engineering controls as the 
sole protective remedy" (see also *262, p. 7; 

-208, p. 10). 

The above comments are 
representative of numerous statements 
in the record. These statements share a 
number of misunderstandings, as 
discussed below: 

(1) The assumption that personal 
protection can be as effective as 
engineering controls is not supportable. 
No example is given in the hearing 
record which describes a specific case 
in which protective equipment is as 
effective as engineering controls in 
preventing or providing equivalent 
reduction in worker exposure. This is 
due to the intrinsic limitations of 
respirators compared to engineering 
controls. OSHA feels that these 
limitations are such that a control 
strategy which relies on protective 
equipment as a primary means of 
protection cannot be made as effective 
as a strategy which relies on reductions 
of emissions at their source as a first 
line of defense, with personal protection 
as a backup. 

(2) The assumption that personal 
protective equipment would not 
continue to play an important role as a 
second line of defense after the 
installation of feasible engineering and 
work practice controls, thus depriving 
the employer of needed flexibility in 
devising an overall control strategy, is a 
misunderstanding of OSHA’s intent. 
OSHA strongly supports the 
implementation of the most effective 
personal protective equipment program 


that is possible, after the 
implementation of all feasible 
engineering controls. 

(3) The assumption that reliance on 
engineering controls deprives the 
employer of necessary flexibility in 
developing a control strategy exhibits a 
misunderstanding of the alternative 
control technology possibilities. There 
are usually many effective engineering 
alternatives for solving a given problem. 
One example of this involves control of 
the exposures associated with manual 
cleaning of residual polymer which 
builds up on the inside of PVC 
polymerization reactors. Alternative 
control measures have included: 

—automated cleaning using high pressure 
water spray equipment 
—automated cleaning using a chemical 
solvent system 

—steam vacuum stripping to remove 
residual monomer prior to cleaning 
—use of coatings on the reactor walls 
which substantially reduce the rate of 
polymer buildup and hence the frequency of 
cleaning 

—use of additives to the reacting mix 
which modify the reaction so as to reduce 
buildup on the reactor walls 
—use of different process technology (bulk 
polymerization) which avoids the problems 
associated with a three phase water-solid- 
monomer mix, resulting in substantial 
reduction in polymer buildup on reactor 
walls. 

—use of much larger reactors with a much 
higher volume-to-surface-area ratio, which 
greatly increases production quantity in 
relation to the frequency of required reactor 
cleaning 

As stated previously, engineering 
controls may include material 
substitution, process or equipment 
redesign, sealing, enclosure, isolation, 
local exhaust ventilation, and employee 
isolation. This range of control options 
provides ample opportunity for 
American industry to exercise its 
demonstrated innovativeness. 

A second group of comments from 
participants in the rulemaking raises the 
concern that the OSHA policy of 
reliance on engineering controls will 
place an intolerable economic burden on 
industry. For example, it was stated that 
the proposal allowing exposure 
reduction only by engineering and work 
practice controls, rather than by use of 
employee protective equipment, is 
unduly burdensome and probably will 
result in making it economically 
infeasible to manufacture many 
products in the United States and yet 
remain competitive with foreign- 
produced products. (242 at 4) It was also 
stated that mandating engineering 
controls rather than personal protective 
equipment will cause severe hardship, 


especially in cases of small businesses 
(see 135 at 3.). 

These comments also indicate 
misunderstanding of the proposed model 
standard. The proposal had stated that 
“the permissible exposure limits for 
Category I toxic substances are not 
chosen as ‘safe’ or ‘no-effect’ levels, but 
on the basis of OSHA’s belief as to the 
lowest feasible levels. OSHA is 
mandated by the Act to consider 
feasibility in setting regulations.’’ (p. 
54181) 

Recent OSHA rulemakings such as 
acrylonitrile and cotton dust have 
involved extensive discussions of 
feasibility. Additional discussion is 
included in this preamble. OSHA has 
incorporated a variety of contingencies 
(including delayed compliance times) in 
these rulemakings in order to allow for 
feasibility constraints. OSHA has 
consistently and clearly expressed its 
intention to include feasibility as a 
determining factor in the permissible 
exposure level setting which will occur 
in individual rulemakings. 

Other comments had called for 
exceptions to be made in the required 
use of engineering controls for cases 
where exposures are intermittent, are 
limited in time, or are limited to a small 
number of employees. 

For example, it was argued that 
personal protective equipment in 
conjunction with work practice controls 
would adequately protect the small 
number of workers exposed to small 
batches of a substance for short time 
periods: and that an employer should 
not have to place total reliance on 
engineering controls to protect one or 
two employees from intermittent 
exposure. (Notice #90 p. 18 Republic 
Steel). 

Relatedly, API contended that certain 
engineering or work practice controls 
will be “cost-ineffective in certain 
situations even though they are 
technologically and financially 
possible.” API’s examples are “(1) work 
operations where the PEL’S are 
exceeded only briefly or intermittently 
and (ii) work operations where 
engineering or work practice controls 
are enormously expensive, yet will 
accomplish only a minor reduction in 
exposures, so that respirators will be 
required in any event.” (Comments of 
API on OSHA’s Proposed Model 
Standards at 48). 

AISI indicated that its concern was 
with “mobile employees who move from 
place to place and areas in which one 
man would be involved once a week t« 
look at one dial in a pump room, and 
that is it; and if you went into 
engineering controls the amount of 
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money may be astronomical to provide 
the controls” (Tr. 4712^1713). 

OSHA agrees that both the cost of 
installing engineering controls and the 
number of employees protected by such 
controls may vary substantially from 
case to case. Previous discussions have 
presented the inherent advantages of 
engineering controls over personal 
protection, which apply in virtually all 
cases. As stated previously, OSHA has 
concluded that this is not an issue of 
serious debate among knowledgeable 
health professionals today. 

The hearing record does not contain 
good examples of employee exposure 
situations in which a few employees 
would require protection by enormously 
expensive engineering controls. In the 
case cited above by AISI, for example, 
the pumproom dial may be replaced by 
a commonplace and relatively 
inexpensive device which senses the 
pressure, temperature, flow rate, etc. (as 
appropriate) and transmits this signal to 
an environmentally-regulated control 
room, thus avoiding the need for 
employee entry into the pump room. 

This is an example of process isolation 
through automation/remote control, 
which is one of numerous recognized 
engineering control methods. During the 
hearing API again suggested that in 
certain work place circumstances 
respirators should be used as the first 
line of defense. O.SHA’s industrial 
hygiene witnesses agreed that in certain 
obvious circumstances respirator use 
was appropriate. These circumstances 
were described as ‘‘before one could put 
in engineering controls'*, ‘‘when the 
engineering control is not operating"; "in 
emergency situations"; and "if you have 
the engineering controls installed, and 
they are good, but they are not good 
enough." OSHA standard notes that the 
proposed and final model would permit 
respirator use in these conditions. 

In addition, API posed certain 
hypothetical conditions of workers 
exposed temporarily during the work 
day, "where respirators might make 
good sense and provide appropriate 
levels of protection." One such situation 
was a highly automated workplace with 
a worker operating primarily from a 
control room, where he is protected by 
engineering controls, but where several 
times a day where for 15 minutes the 
worker enters the process room and is 
exposed to an unspecified level of 
contamination. The assumed cost of 
engineering controls in the enclosed 
process room is millions of dollars (Tr. 
2776-2776). OSHA witness Held stated 
from the "context of feasibility," looking 
"at the money involved . . ." talking 
about millions of dollars for one person 


in a fifteen minute exposure . . . that 
very possibly in that particular situation 
it would make more sense to use the 
respiratory protection." (Tr. 2778). 

OSHA witness Douglas, however, 
pointed out that the frequency of entry 
into the automated area should be 
considered in determining whether 
engineering controls should be installed 
to protect employees entering the 
automated area." (Tr. 2776). API 
described another hypothetical 
situation—"a truck driver whose only 
potential exposure is at time of loading 
which might be twice a day," and 
suggested control using respirators (Tr. 
2777). OSHA witnesses Held and 
Douglas testified that other variables 
such as whether "there are clouds of 
material" being dispersed, the potential 
exposure of other people, and the 
number of trucks a day being loaded 
should be considered before respirator 
use could be permitted as a first line of 
defense. Thus, neither respirator expert 
testified that respirators would be more 
effective; and both pointed out that the 
superficially minimal exposure 
situations suggested by API as 
candidates for primary control by 
respirators must be scrutinized for 
wider, higher or more frequent exposure 
potential which would disqualify the use 
of respirators as a primary control. 

As indicated by the small number of 
specific examples provided in the 
hearing record, OSHA believes that the 
number of exposure problems which 
will not be amenable to solution by 
engineering control measures will not be 
great. Nonetheless, the cancer policy, 
including OSHA’s enforcement policy of 
considering feasibility in an individual 
case, may consider the infrequent 
exposure situation where a partial 
reliance on protective equipment may be 
an effective control approach. 

The proposed model standard had 
stated that respirators may be used as 
the primary control strategy in work 
operations such as maintenance or 
repair activities in which the employer 
establishes that engineering and work 
practice controls are not feasible, or as a 
supplemental control strategy "in work 
situations where feasible engineering 
and work practice controls are not yet 
sufficient to reduce exposure to or 
below the permissible exposure limits." 

OSHA’s reasons for specifying repair 
and maintenance activities in the 
proposed provision were that they are 
intermittent, often unpredictable, and 
often undertaken when engineering 
controls break down. Under such 
circumstances it is likely that 
respiratory protection often will provide 
effective protection to these exposed 


employees, because, for example, when 
exposure durations are short, many 
problems associated with respirator use, 
such as discomfort, decrease in 
productivity, loosening of face seals and 
saturation of filter beds, either will not 
occur or will be of very minor 
significance. 

In the final regulation OSHA has 
deleted the specific mention of repair 
and maintenance activities, as an 
illustration of "work operations ... in 
which engineering and work practice 
controls are not feasible." The record 
pointed out, and OSHA agrees, that 
some maintenance and repair activities 
are feasibly controlled by engineering 
and work practice controls (Tr. 2684- 
2685). Therefore, in order to clarify that 
OSHA did not intend to exclude 
maintenance and repair operations from 
its general policy of requiring primary 
reliance on feasible engineering and 
^ork practice controls, OSHA has made 
the above described changes in the final 
model standard. 

This final policy, like the proposal, 
provides that where feasible engineering 
and work practice controls are 
insufficient to reduce exposure to the 
permissible limit, they must nonetheless 
be used to reduce exposure to the 
lowest achievable level and then be 
supplemented by the use of respiratory 
protection. This policy is not new to this 
Cancer Policy rulemaking. Virtually all 
OSHA health standards have applied 
this policy. See, for example, the lead 
standard, § 1910.1025(f)(l)(ii); the 
arsenic standard, § 1910.1018(h)(l)(iii) 
and the vinyl chloride standard, 

§ 1910.1017(f)(2). The reasons for 
requiring the installation of feasible 
engineering and work practice controls, 
even when insufficient to reduce 
exposures to the PEL, was explained in 
the inorganic arsenic preamble as 
follows: "Even in situations in which 
engineering controls will not succeed in 
reducing exposure levels below the 
TWA limit, it is still appropriate to 
require all feasible engineering controls, 
even though it was necessary for 
supplemental use of respiratory 
protection. Engineering controls, by 
minimizing the exposure, without regard 
to the use of respirators, will have 
minimized the potential for 
overexposure resulting from poorly 
fitting respirators and will usually 
reduce the number of employees who 
need to wear respirators. (43 FR 19617). 
The preamble to the coke oven standard 
also discussed the reasons for 
implementing such a requirement. There, 
OSHA stated: 

OSHA believes that the most effective 
means of controlling employee exposures is 
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to contain the emissions at their source. We 
do not believe the use of respirators is an 
acceptable long term solution to the hazards 
associated with exposure to coke oven 
emissions because of the many drawbacks 
relating to their use. (See discussion under 
Respirators below). 

A necessary element of this approach is to 
require the use of engineering and work 
practice controls which can be implemented 
to reduce employee exposures to the lowest 
level achievable by these controls, even 
when these controls may not reduce 
exposures to or below the permissible 
exposure limit. In reaching this conclusion, 
we have carefully considered the possibility 
of requiring such controls only where there is 
a reasonable expectation that exposures 
would be reduced to or below the permissible 
exposure limit. In this regard, it should be 
noted that there is no known safe level of 
exposure to coke oven emissions. 

We fully expect respirators to be approved 
by NIOSH for coke oven emissions in the 
near future. However, we still would not 
know each employee’s actual intake of coke 
oven emissions because of variability in 
quality control, fit. the extent to which 
supervisors enforce the requirement that 
employees wear respirators, etc. Therefore, 
since reduced ambient air levels necessarily 
reduce actual employee intake, there is a 
greater likelihood that actual employee 
intake will be at or below the permissible 
exposure limit as a result of the installation 
of such controls. 

In addition, it is difficult if not impossible 
to predict in advance the levels which will be 
achieved by implementing particular 
engineering and work practice controls. 
Therefore, there may be instances where 
employers are able to achieve lower levels 
than they had anticipated. Finally, requiring 
employers to implement controls only where 
they expect to reach the permissible exposure 
limit with such controls would provide an 
incentive to employers to conservatively 
estimate the effectiveness of controls, and 
could divert attention from reducing 
exposures to establishing that particular 
controls would not reduce exposure to or 
below the permissible exposure limit. In these 
circumstances, particularly noting the goal of 
compliance with the permissible exposure 
limit solely by means of engineering and 
work practice controls, we have concluded 
that it is necessary to require employers to 
reduce levels by means of engineering and 
work practice controls which can be 
implemented to the lowest level achievable 
by these controls, even when such controls 
are not sufficient to reduce levels to or below 
the permissible exposure limit. (41 FR 46759) 

OSHA expert witness Duncan 
Holaday testified similarly that there are 
“reasons for putting in engineering 
controls even though they are not as 
effective as it was hoped they would 
be . . . You reduce the contamination in 
the work room air . . . You also limit 
the spread of contamination to other 
portions of the plant and to the 
surrounding environs.” (Tr. 2798). OSHA 
witness Douglas also endorsed requiring 
engineering controls to be utilized to the 


greatest extent feasible, then 
supplemented by respirator use. “The 
engineering controls will reduce the 
number of employees on respirators. 

The lower exposure levels resulting from 
the engineering controls will permit the 
use of simple, less confining and easier 
to use respirators.” In addition, such 
reductions in exposure may also reduce 
the amount of time employees will need 
to wear a respirator. Finally, lower 
background levels will reduce the 
potential exposure for those employees 
who have not been properly fitted to 
their respirator or who do not wear them 
conscientiously. 

Only a few commenters stated that 
OSHA’s proposed priority for controls 
ignored “the requirement that OSHA 
take economic feasibility into account” 
in setting standards (see, e.g., #252) 
OSHA required methods of compliance 
set out in the proposal and the final 
model standard explicitly state that 
engineering and work practice controls 
are required to be used to reduce 
employee exposure to the PEL, “except 
to the extent that the employer 
establishes that such controls are not 
feasible.” Similarly, proposed 
§ 1990.160(g)(h)(ii), which sets out the 
conditions under which respirators may 
be used, explicitly mentions feasibility. 
Further, as discussed in detail 
elsewhere, in subsequent rulemakings 
undertaken pursuant to this policy, 
OSHA will be bound by the 
requirements of feasibility in 
establishing standards. 

As noted above, OSHA rulemakings 
such as acrylonitrile, cotton dust and 
lead have involved extensive 
discussions of feasibility. OSHA has 
incorporated a variety of contingencies 
(including delayed compliance times of 
up to ten years for primary lead 
smelters, for example) in these 
rulemakings in order to allow for 
feasibility constraints. The continued 
usefulness of these approaches in future 
standard settings is anticipated. Since 
their application must accommodate the 
financial and technological conditions of 
the affected industry, OSHA will 
consider on a case-by-case basis 
appropriate compliance periods for 
specific industries. 

There will be a provision which 
requires employers to develop a written 
compliance plan in order to meet the 
PEL primarily through engineering and 
work practice controls, unless the 
Secretary explains why such a provision 
is inappropriate. The need for a 
compliance plan is clear; a written 
compliance plan is a necessary 
prerequisite to rationally planning a 
control strategy. In addition, it is an 


objective check to see if employers are 
taking the initial steps towards 
compliance with standards. There was 
substantial support for this provision 
(see, e.g., Dr. Billings). The details of 
compliance plans will be resolved on a 
case-by-case basis. 

8. Respirators (Paragraph h) 

Respirators will be required as a 
secondary means of compliance in 
certain circumstances in order to comply 
with any PELs established under the 
Policy. 

The general need for provisions which 
would be applied when respirators are 
used to protect employees against 
airborne contamination from potential 
carcinogens is supported by this Cancer 
Policy record and other relevant 
rulemaking records. 

The need for effective requirements 
for respirator use in standards subject to 
the policy is an important supplement to 
engineering and workpractice controls. 
First, conditions where respirators must 
be used are acknowledged and specified 
in the model standard. These 
circumstances are: (i) during the time 
period necessary to install or implement 
feasible engineering and work practice 
controls: (ii) in work operations in which 
engineering and work practice controls 
are not feasible; (iii) in work operations 
where feasible engineering and work 
practice controls are not sufficient to 
reduce exposures to or below the 
permissible exposure limits; and (iv) in 
emergencies. 

As noted in the discussion on methods 
of compliance, the inherent limitations 
of respirator design and use render 
them the least preferred control strategy. 
OSHA acknowledges, however, that 
where they must be used, such as when 
more preferred controls have not or 
cannot be installed, it is necessary to 
minimize their limitations by insisting 
on careful selection, use and fit. These 
elements are included in the respirator 
provision in the model standard. 

OSHA explained its proposed model 
respirator provisions as follows: 

The three model standards require that the 
employee be properly trained to wear the 
respirator, to know why the respirator is 
needed and to understand the limitations of 
the respirator. An understanding of the 
hazards involved is necessary to enable the 
employee to take steps for his or her own 
protection. The respiratory protection 
program implemented by the employer must 
conform to the program set forth in 29 CFR 
1910.134. This section contains basic 
requirements for proper selection, use, 
cleaning, and maintenance of respirators. 

The three proposed model standards also 
contain a respirator selection table (Table I) 
so the employer will be informed of and 
provide the type of respirator which affords 
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the proper degree of protection based on the 
airborne concentrations of the toxic 
substance. 

To prevent skin irritation and to minimize 
the discomfort of respirator use. the three 
model standards require that employees must 
be allowed to periodically wash their faces 
and respirator facepieces in order to remove 
any accumulation of the toxic substance or to 
reduce the chance of irritation from the 
wearing of the facepiece itself, such as a heat 
rash. 

In the Cancer Policy proceeding, 
participants questioned the deletion of a 
quantitative fit test requirement from the 
models. OSHA had not included such a 
requirement because the Agency 
believed the necessary equipment was 
neither widely available nor feasible 
(Wrenn, Tr. 94). 

Witnesses with expertise in respirator 
protection endorsed the greater 
reliability of quantitative fit testing 
although they did not consider that such 
a requirement should be mandatory 
(Held, Tr. 2675-76, Douglas Stmt.). 
Qualitative fit testing is still considered 
reliable if done “extremely carefully,” 
and some experts recommend that a 
greater protection factor be allowed in 
such case (Id). The final model includes 
a requirement that the employer assure 
that respirators fit properly. 

OSHA notes both the theoretical 
superiority of quantitative fit testing and 
the potential feasibility problems of 
quantitative fit testing for all industries. 
Determinations on these issues must 
await the development of a relevant 
factual record in each rulemaking. 

9. Protective Clothing and Equipment 
(Paragraph j) 

(a) There will be a provision for 
protective clothing and equipment, 
unless the Secretary explains why such 
a provision is inappropriate. 

Generally, there was little debate in 
the rulemaking record concerning the 
reasonableness in a general sense of 
requiring “appropriate" personal 
protective clothing and equipment. 
Duncan Holaday, testifying for OSHA, 
gave the most complete explanation of 
the reasons for this requirement: 

The appropriate use of personal protective 
clothing, gloves and goggles is an essential 
part of an effective program for minimizing 
exposure to occupational carcinogens. 
Obviously, choice of clothing and equipment 
should depend on the degree of protection 
desired and the form of the substance 
encountered. For example, during my tenure 
with the public health service. 1 inspected oil 
refineries whose employees had shown a 
historic excess of skin cancers attributable to 
exposure to pyrolysis oils. Although truly 
impervious clothing is often restricting to the 
wearer and uncomfortable, I observed that 
the oil industry provided and employees 
wore impervious clothing to protect against 


contact with this substance. The work 
operations presenting the risk of exposure 
were short enough so the significant 
discomfort of the clothing was not a 
disincentive to its use. In addition, the 
obvious hazard of skin cancer overcame any 
inconvenience of wearing impervious 
clothing in the oil refineries. 

In addition to minimizing the cancer 
hazard from contact with the substance, 
protective clothing prevents skin 
absorption of potential occupational 
carcinogens. 

As noted elsewhere, the appropriate 
protective clothing and equipment must 
be provided by the employer at no cost 
to the employee. 

(b) The detailed requirements of the 
protective clothing and equipment 
provisions will be determined on a case- 
by-case basis. 

The type of clothing and equipment, 
the circumstances which trigger the 
requirement, the cleaning and disposal 
of them and other provisions will be 
determined on a case-by-case basis 
pursuant to this policy (See, e.g., AISI’s 
suggestion that each substance should 
be evaluated as to its physical and 
chemical properties before mandating 
specific requirements on protective 
clothing and equipment). 

10. Housekeeping (Paragraph k) 

There will be a provision which 
requires a housekeeping program to 
minimize accumulations, unless the 
Secretary explains why such a provision 
is inappropriate. 

The rulemaking generated substantial 
discussion concerning the proposed 
model standard’s requirement relating to 
housekeeping. In its preamble to the 
proposal. OSHA set forth the reasons 
for its requirements as follows: 

Removal and prevention of accumulations 
of the toxic substance dust and liquid 
deposits on all surfaces in the workplace are 
important aspects in minimizing employee 
exposure, particularly in the case of a 
Category 11 toxic substance where there may 
not be a mandatory reduction in the present 
permissible exposure limits, per se. To assure 
that the toxic substance is not reintroduced 
into the workplace air, all three model 
standards prohibit dry sweeping or the use of 
compressed air for cleaning of floors and 
other surfaces where the toxic substance dust 
or liquid deposits are found. 

As important, all three models standards 
require that when the toxic substance is 
present in a liquid form, or as a resultant 
vapor, that all containers or vessels shall be 
enclosed to the maximum extent feasible and 
tightly covered when not in use. 

The final model standard covering 
housekeeping is substantially different 
from the proposal. It imposes a general 
obligation on employers to adopt a 
housekeeping program to minimize 


accumulations of the substance. The 
detailed housekeeping techniques in the 
proposed provision, although useful and 
appropriate in many situations, are 
being deleted as inappropriate for 
promulgation as policy statements of the 
agency. 

Mr. Soule, testifying for OSHA, 
enlarged on the objectives served by 
housekeeping provisions as follows: 

There are really two objectives to these 
provisions: one to prevent accumulation to 
the point where there is a reasonable chance 
or opportunity for secondary dispersal of the 
contaminant into the environment; and the 
second objective to maintain levels to such a 
point where any inadvertent or otherwise 
direct contact, let us say with the skin, would 
prevent a significant opportunity again for 
exposure by that route, by skin absorption. 
(Tr. 2628). 

The question of how to measure 
surface contamination was addressed 
by some participants. Dr. First, testifying 
for API, pointed out that uniform 
sampling procedures for “wipe tests” 
are required to get consistent and 
reproducible results. Some variables in 
sampling procedure would be the area 
sampled, the force used in wiping, and 
the number of "wipes”. (Tr. 6856). Dr. 
First also raised the question of how to 
interpret the data obtained from “wipe 
tests”, especially where the health 
hazard is only known to result from 
inhalation (Tr. 6856). Dr. Peterson, 
testifying for PMA, described techniques 
for assessing surface contamination, and 
indicated that “surface contamination is 
not a well-developed art; it is something 
that has been sadly neglected.” (Tr. 
7081-7082). In some cases the available 
techniques are not substance-specific 
(Tr. 7081). Both Drs. First and Peterson 
stated that wipe sampling has been used 
most extensively for radioactive 
materials (Tr. 7083). OSHA therefore 
believes that the feasibility as well as 
the appropriateness of wipe testing 
should be assessed in substance-specific 
rulemakings. 

Although there was agreement that 
the “free of accumulation” provision 
was appropriate when “necessary”, 
there was disagreement about when the 
provision was necessary. 

For example, a representative of the 
plastics industy testified that 
“requirements for cleaning surfaces are 
not appropriate for materials which 
have low volatility, but which are not 
absorbed through the skin.” (Tr. 6698). 
OSHA therefore has deleted this 
proposed provision. Instead, cleaning of 
surfaces is included in the list of 
housekeeping operations which the 
employer should periodically perform. 
The extent of cleaning for all operations 
depends upon what is appropriate and 
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necessary to prevent significant skin 
and eye contact and ingestion. OSHA 
does not intend to establish a no contact 
compliance standard by these 
provisions. 

Housekeeping is expected to remain 
the employer’s most obvious and 
inexpensive method of reducing 
exposures. 

The record shows general support for 
the concept of good housekeeping. The 
programs of specific industries and 
employers vary considerably. Some 
employee testimony indicated that 
housekeeping programs were casualties 
of increased productivity programs, 
resulting in eliminating the people who 
cleaned things up (Tr. 6265). 

Examples of company housekeeping 
programs are part of the rulemaking 
record. For example, Robert A. Hoffer, 
President of Hoffer Plastics, employing 
380 persons testified that his company 
has “regular housekeeping inspections 
on a weekly basis” (Tr. 6718). It was 
pointed out that smaller companies may 
have to rely on their production people 
to do the cleanup, whereas larger 
companies can hire crews to clean up 
specifically (Tr. 6719-20). 

Industry participants pointed out that 
good housekeeping in production areas 
serves other interests, such as providing 
products for an American market which 
will be clean and free of contamination. 
(Tr. 6717-6718). Sometimes, 
contamination of a product is cause for 
customer rejection (Tr. 6723). 

11. Waste Disposal (Paragraph 1) 

There will be a provision prohibiting 
dispersion of carcinogenic waste 
material into the workplace, unless the 
Secretary explains why such a provision 
is inappropriate. 

The proposed model standards would 
have required that employers dispose of 
waste, scrap, equipment or debris 
containing the toxic substance by 
collecting and disposing of it in sealed 
bags or other closed containers to 
prevent dispersion of the toxic 
substance outside the container. 

The final model standard has changed 
the focus of the requirement from a 
specific practice to a performance 
requirement of preventing dispersion of 
the carcinogenic waste material into the 
workplace environment. Of course, in 
many cases, sealed containers will be 
used to meet this requirement. Also, 
OSHA recognizes that the dangers of 
contamination from carcinogenic wastes 
extends to future employees of the on¬ 
site disposing employer or of his 
successor, to employees of employers 
whose facilities are utilized for disposal, 
such as landfills or garbage dumps, and 
to employees who may contact the 


hazardous wastes at those facilities, 
such as employees engaged in 
construction on such a landfill. 
Therefore, the model standards also 
indicate that, where appropriate, 
employers should label, or otherwise 
inform all employees who may 
foreseeably contact the waste material, 
of the identity of the material. In most 
cases, where disposal is effected by 
placing the liquid or solid waste 
material in containers, a label, designed 
to withstand the conditions of disposal 
for the foreseeable period of employee 
contact, will be an appropriate way to 
comply with this requirement. The 
method of informing employees can be 
coordinated with any other 
requirements set by federal agencies 
such as EPA, or state or local 
governmental bodies exercising 
authority over waste disposal. 

OSHA acknowledges, as was pointed 
out by NRDC, that the proposal “makes 
no provision concerning how or where 
to dispose of contaminated wastes.” 
(#145 at 56). The final model standards 
similarly omit such specific provisions. 
As with the other model provisions, 
OSHA believes that the diversity of 
substances, industries and plants 
reasonably precludes dictating specific 
waste disposal procedures in this 
generic regulation. Consideration of this 
issue is best left to individual 
rulemaking proceedings or as part of 
OSHA’s assessment of environmental 
impact. 

12. Hygiene Facilities and Practices 
(Paragraph m) 

There will be a provision for hygiene 
facilities and practices for Category I 
Potential Carcinogens unless the 
Secretary explains .why such a provision 
is inappropriate. The inclusion of a 
requirement to provide hygiene facilities 
for a Potential Category II Carcinogen is 
discretionary and will depend on the 
circumstances of the substance, its use, 
and affected workplaces. It is first 
intended that certain facilities covered 
by 29 CFR 1910.141, i.e., showers and 
change rooms, be included when they 
are appropriate, given the properties of 
the substance, the form of exposure, and 
the work operations involved. OSHA 
intends that the details of the standards 
promulgated under the cancer policy 
will be open in each individual 
rulemaking. To extend the supported 
rulemaking record in each case, 
requirements may differ in details from 
those in § 1910.141. In addition, the 
proposal had also stated that where 
food was consumed at the workplace, 
lunchrooms with a filtered air supply 
will be provided. 


The general reason for requiring such 
kinds of facilities is to protect 
employees from secondary 
contamination from the regulated 
substance, either via their own body 
and clothing, or their fellow workers. 
Witnesses acknowledged during the 
cancer policy proceedings the value of 
these requirements. For example. Mr. 
Soule testified, “provisions for ‘clean’ 
and ’dirty’ locker areas for street and 
work clothes, respectively, use of 
shower or other personal hygiene 
facilities ... all can be considered work 
practice controls, equal in importance to 
the engineering controls mentioned 
earlier”. (S. 13) (See also testimony of 
Mr. Holaday, Dr. Billings and Mr. 
Douglas). In other recently promulgated 
OSHA standards, OSHA has required 
that employees shower at the end of a 
shift (See. e.g., § 1910.1018(m)(2)(i), 
inorganic arsenic; § 1910.1029(i)(2)(i), 
coke oven emissions; 

§ 1910.1044(1 )(2)(i)) and wash or shower 
immediately after significant 
contamination, in some cases (e.g., 
1910.1044(l)(2)(ii), DBCP). 

The proposal specifically required 
that employers assure that employees 
shower at the end of the work shift. 
Showering was generally agreed on as 
valuable employee protection, when 
appropriate to the properties of the 
substance and working.conditions. 
Industry witnesses testified that 
showering after contact with some forms 
of carcinogenic contamination was 
appropriate, and in their own companies 
required showering after contact. (See, 
e.g., Upjohn #163, appendix p. 2) Mr. 
Lynch of Exxon testified that showers 
would be necessary and definitely 
should be required when “it is possible 
to have significant skin contact to 
substances which can either cause skin 
cancer or enter the body through skin 
. . . on the other hand, for a gas, for 
example, that does not cause skin 
cancer and cannot enter through the 
skin, showers are not needed”. Thus, 
whether and when showering should be 
required are issues particularly suited 
for substance-specific rulemaking. 

Requirements for change rooms have 
also been incorporated in standards 
covering toxic substances, especially 
when they are in dust or particulate 
form. (e.g. § 1910.1001(d)(4) asbestos; 

§ 1910.1018(m)(i) inorganic arsenic; 

§ 1990.1029(i)(l) coke oven emissions.). 

The necessity for change rooms is 
related to the employer’s obligation to 
provide protective clothing and 
equipment. The primary purpose of 
protective clothing and equipment is to 
serve as a barrier between the employee 
and the contaminant. Without change 
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rooms to remove and dispose of 
contaminated clothing and equipment, 
they would become the carriers of 
contamination they were designed to 
avoid. 

OSHA was surprised that its proposed 
requirement relating to lunchrooms 
engendered significant debate. It 
appears that the preamble to the 
proposal (42 FR 5417) may have been 
misunderstood. OSHA’s intention was 
not to require that employers provide 
lunchrooms, but rather, that employers 
assure that the areas in the work place 
in which employees eat their lunch are 
relatively free of contamination and that 
any such areas be comfortable so as to 
encourage employee use. Indeed, Dr. 
Melvin First, who testified for API, 
agreed “that the lunchroom should be 
tempered, whether the air has to be 
cooled or warmed or whatever. It should 
be a comfortable place to eat.” (Tr. 

6868.) The record indicates that some 
companies routinely provided this (e.g.. 
Allied Chemical Tr. 7440). 

Other industry support for tempering 
lunchroom air turned on the degree of 
contamination in the vicinity of the 
lunchroom. For instance, M. Janes of 
AISI supported the requirement when it 
is located “where people eat near the 
substance in question”, but objected to 
the requirement when the lunchroom is 
located “half a mile away”. (Tr. 4171.) 
OSHA has retained the guideline, but 
added the words “if appropriate” to 
indicate that the need for such a 
provision should be determined on a 
case-by-case basis. 

The degree of exposure which should 
“trigger” the various requirements 
included in the hygiene provisions was 
at issue. OSHA rejects the suggestion of 
API that the model standards should 
provide that “the hygiene facilities are 
required only for workers exposed 
above the PELs, not to all workers 
exposed to airborne concentrations of a 
substance”. (Comments on Model 
Standards, 53, for 76.) Where, as here, 
the requirements are intended to reduce 
exposure via all routes. OSHA believes 
it does not make sense to “trigger” the 
requirements at a permissible exposure 
limit based on airborne concentrations 
alone. Additionally, as discussed earlier, 
the PELs are established based on 
feasibility, not on a determination of a 
“safe” exposure level. 

Another issue was raised concerning 
OSHA’s guideline that employers 
“assure” the use by employees of 
prescribed hygiene facilities. 

The use of the word “assure” reflects 
OSHA’s position that employers have 
the authority to impose and enforce 
reasonable work rules and make 
compliance with them a condition of 


employment. As reflected in the 
testimony of the industrial hygiene 
witnesses recited above, OSHA’s 
experience has been that if employees 
understand the need for these provisions 
and if the hygiene rules are imposed 
fairly, employers will find their 
employees will cooperate in complying 
with these rules. Therefore, comments 
which objected to the word “assure” as 
“unrealistic” have been in OSHA’s 
experience considerably overstated. 

13. Medical Surveillance (Paragraph n) 

(a) A requirement for a medical 
surveillance program will be included in 
each proposed standard for potential 
occupational carcinogens unless the 
Secretary explains in the proposal why 
such a program is inappropriate. 

Appropriate medical surveillance 
programs are mandated by the statute. 
See section 6(b)(7) of the Act. They must 
be provided without cost to the 
employee. As discussed more fully 
elsewhere, the requirement that medical 
examinations be provided at “no cost to 
the employee” is one of the few 
foreclosed regulatory issues. 

The rulemaking record provided much 
support for the general appropriateness 
of requiring medical surveillance 
programs for employees exposed to 
potentially carcinogenic substances. 
Many reasons were given. Where there 
is the possibility of early detection of 
carcinogenic effect, medical surveillance 
was characterized as essential. (Murray 
T. 3549, Thorpe T. 4565, Lam T. 4567, 
5595). In addition, medical surveillance 
will provide ongoing data to refine 
information as to whether a material is a 
potential carcinogen (Thorpe 4566), 
making surveillance additionally 
appropriate for Category II potential 
carcinogens. 

The usefulness of periodic 
examinations “often” will extend to the 
employee’s general health, 
independently of any questions of 
carcinogensis (Lamm. Tr. 4567). In 
addition, the relationship between host 
susceptibility and exposure makes all 
health data relevant to the diagnosis of 
potential cancer. 

(b) The details of the medical 
surveillance program, however, will be 
left to the rulemaking record of the 
substance-specific proceeding. The 
details include the frequency, protocols 
of the examinations, the content of the 
reports required from the examining 
physician, and the information given 
physicians by the employers. 

Some questions related to the larger 
issues of access to medical records were 
raised in the Cancer Policy hearing. 
Since these issues are the subject of an 
ongoing rulemaking, and a final 


standard is expected to be promulgated 
shortly, OSHA has deleted from the 
models any provisions concerning 
access to medical records. 

The proposal had set forth OSHA’s 
typical medical surveillance program 
requirements. In pertinent part, the 
proposal provisions were as follows: 

The model standards require that the 
medical surveillance program provide each 
covered employee with an opportunity for 
medical examination. As noted above, the 
authority and requirement for this provision 
are found in section 6(b)(7) of the Act. 

All examinations and procedures are 
required to be performed by or under the 
supervision of a licensed physician and 
provided without cost to the employee. While 
the physician will usually be selected by the 
employer, the standard does not so mandate, 
leaving the employer free to institute 
alternative procedures such as joint selection 
with the employee or selection by the 
employee. Clearly, a licensed physician is the 
appropriate person to be conducting a 
medical examination. However, certain parts 
of the required examination (e.g., taking a 
history) do not necessarily require a 
physicians's expertise and may be conducted 
by another person under the supervision of 
the physician. As noted above, the Congress 
has mandated, by reason of section 6(b)(7) of 
the Act, that medical examinations and 
procedures required by OSHA standards be 
provided at no cost to the employee. 

The model standards provide that a work 
history, medical history and medical 
examination be performed. The purpose of 
this requirement is to establish a baseline 
health condition against which changes in an 
employee’s health may be compared in the 
detection of changes in physical condition. 

The model standards leave blank the 
specific medical protocols for the 
examination. The various tests that comprise 
the medical examination to be prescribed in 
the individual rulemaking are determined by 
the specific toxicology and effects of each 
substance. The tests that are designed to be 
used in an initial assessment of an 
employee’s health and to detect changes in 
health which may occur are to be required as 
appropriate. Of course, if additional tests and 
procedures are appropriate for a given 
substance, they may be added in the specific 
rulemaking covering that substance. 

The model standards require that the 
employer provide the physician with certain 
specified information. This information 
includes a copy of the regulation, a 
description of the affected employee’s duties 
as they relate to the employee's exposure, the 
results of the employee’s exposure 
measurement, if any personal protective 
equipment is used or is to be used, and 
information from previous medical 
examinations of the affected employee to the 
extent that they are not readily available to 
the physician. The purpose in making this 
information available to the physician is to 
aid in the evaluation of the employee’s fitness 
to wear personal protective equipment when 
required. It should be noted that the model 
standards do not require that a copy of the 
regulation be given to the physician for each 
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employee. One copy would be sufficient, 
provided that the employer assures that the 
physician is aware of which employees are 
covered by this standard. Items that relate to 
individual employees or categories of 
employees (such as the description of job 
duties) need be transmitted to the physician 
only once, unless, for example, the duties 
change. Exposure measurements will be 
cumulative, so that the results of each 
monitoring are to be sent to the physician. 
However, since sampling will be done on a 
representative basis, the language of the 
model standards requires the physician to be 
given either the employee’s actual exposure 
measurements, if available, or the estimated 
level of the employee's exposure based on 
the relevant representative measurements. 

The employer is required to obtain a 
written opinion from the examining physician 
containing: the physician's opinion as to 
whether the employee has any detected 
medical conditions which would place the 
employee at increased risk of material 
impairment of health from exposure to the 
toxic substance; the results of the medical 
tests performed; any recommended 
limitations upon the employee's exposure to 
the toxic substance and upon the use of 
protective clothing and equipment such as 
respirators; and a statement that the 
employee has been orally informed by the 
physician of any medical conditions which 
require further examination or treatment. 

This written opinion must be relevant to 
specific findings or diagnoses unrelated to 
occupational exposure, and a copy of the 
opinion must be provided to the affected 
employee. The purpose in requiring the 
examining physician to supply the employer 
with a written opinion containing the above 
mentioned analyses is to provide the 
employer with a medical basis to aid in his 
determination of the employee's initial 
placement and continuing capability to use 
protective clothing and equipment. Requiring 
that the opinion be in written form will serve 
as an objective check that employers have 
actually had the benefit of the information in 
making these determinations. Likewise, the 
requirement that the employee be provided 
with a copy of the physician's written opinion 
will assure that the employee is informed of 
the results of the medical examination and 
may take any appropriate action. The 
purpose in requiring that specific findings or 
diagnoses unrelated to occupational exposure 
not be included in the written opinion is to 
encourage employees to submit to a medical 
examination by removing the fear that 
employers may find out information about 
their physical condition that has no relation 
to occupational exposures. 

During this rulemaking, participants 
raised the question of adverse health 
risk to workers because of the 
performance of required medical tests 
and procedures, (e.g., Lamm. 4567). In 
particular, mandating frequent x-rays 
was cited (e.g., 4568) as creating its own 
risk of cancer (see, e.g., #143). 

In response to this concern, OSHA 
has deleted the provision in the 
guidelines that the initial physical 


examination be conducted with any 
specific protocol. 

OSHA intends that the question of the 
appropriateness of diagnostic x-rays, as 
well as other procedures, should be 
considered in subsequent proceedings 
and should include the question of the 
risk, if known, of the procedure itself. 

The model medical surveillance 
provision applies to each employee who 
is or will be exposed to the substance. 

(§ 1990.160(n)(l)(i). Some participants 
questioned the breadth of this 
requirement. In some standards 
regulating carcinogens, OSHA has 
limited the required administration of 
medical tests and procedures presenting 
their own risk of adverse health effects 
to “high risk populations” (See, e.g., the 
discussion in the preamble to the coke 
oven emission standard, 41 FR 46777- 
46779). The problems in defining a “high 
risk population” were also discussed in 
the coke oven emission preamble. 

The question of defining a high risk 
group, like determining other cut off 
points for various aspects of medical 
surveillance programs and determining 
frequencies of various protocols, cannot 
be decided in the abstract. “High risk” 
was defined in relation to exposure 
levels and to frequency and duration of 
exposure for purposes of mandating 
sputum and urinary cytology. (41 FR 
46779). Similarly specific tests may lead 
to cut-offs in future standards. 

Thus, appropriate cut-offs, if any, for 
prescribing any medical surveillance for 
any exposed employees must 
necessarily be shaped in a single 
substance rulemaking. OSHA also will 
use the action level concept, where 
appropriate, as well as the coke oven 
emission approach, i.e., identifying 
employees with longer term exposures, 
for certain tests. In some cases, all 
exposed employees may be covered by 
the medical surveillance requirements. 

Another issue discussed at the cancer 
policy proceedings was whether, as 
proposed, employer-supplied medical 
examinations may be administered 
solely by employer-retained physicians. 
Most union participants strongly argued 
against allowing examinations by 
“company doctors” to satisfy the 
standard. (See, e.g., Tr. 5842, 5843, 5933, 
5934). Solutions urged by union 
participants and others were to give the 
employee the right to choose his own 
examining physician (Tr. 5916); and to 
obtain a second medical opinion from a 
physician of the employee’s choice (Tr. 
5933 ACTUU). 

Industry participants supported the 
proposal’s provisions for employer- 
selected examining physicians. For 
example, API argued that convenience 
and efficiency would be fostered by 


employer-selected physicians. API 
pointed out that its member companies 
often use outside occupational health 
specialists as well as in-house 
personnel. (API comments on model 
standards). It was suggested that unless 
examinations are performed by 
"adequately trained occupational 
physicians, they will largely be a waste 
of time,” and that in-house or outside 
occupational health specialists are in a 
far better position than individual 
private practitioners to identify group 
trends and risks and report them to 
employers without infringing on 
workers’ privacy rights (API, Ibid., 54- 
44). 

OSHA agrees with the United Auto 
Workers representative who stated he 
doubted “whether it is possible to 
modify the entire company-doctor 
system in the context of this hearing on 
the cancer policy” (Tr. 5843). Therefore, 
OSHA has retained the proposal’s 
requirement that the employer provide 
affected employees with opportunities 
for medical examinations and 
procedures performed under the 
supervision of a licensed physician, and 
which shall be provided without cost to 
the employee. This requirement would 
not preclude the institution of the 
suggested alternatives, such as 
employee-designated physicians, but 
would not require such designation. 

Another alternative suggested was a 
multiple physician review procedure. 
However, very little evidence was 
introduced to support the need for such 
a provision as part of the Cancer Policy. 

14. Employee Information and Training 
(Paragraph o) 

There will be a provision for 
employee information and training 
unless the Secretary explains why such 
a provision is inappropriate. As recited 
in the preamble to the proposal; 

The three model standards uniformly 
require the employers to provide a training 
program for employees exposed to the toxic 
substance. OSHA believes that an 
information and training program is essential 
for the protection of employees because an 
employee can do much to protect himself if 
he is informed of the nature of the hazards in 
his workplace. To be effective, an employee 
education system must, at a minimum, 
apprise the employee of the specific hazards 
associated with his work environment. For 
this reason, the employer would be required 
to inform, each employee exposed to the toxic 
substance of the nature of the toxic 
substance-related health problems, and the 
necessity for exposure control and medical 
and industrial hygience monitoring programs. 

The three model standards also require 
that the training program be provided at least 
annually. The content of the training program 
is intended to apprise the employees of: (1) 
the hazards to which they are exposed; (2) 
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the necessary steps to protect themselves, 
including avoiding unnecessary exposures, 
respiratory protection and medical 
surveillance; (3) their role in reducing 
exposures to the toxic substance and (4) their 
rights under the standard. Section 6(b)(7) of 
the Act makes it clear that these are 
appropriate goals of an employee training 
program, and the model standards, therefore, 
include them. 

The employer is required to make a copy of 
the model ETS and proposed and final 
standards, as applicable, as well as the 
appendices, available to the affected 
employees. This requirement, in combination 
with the review provided for as part of the 
training program, is intended to assure that 
employees understand hazards and the 
requirements of the applicable standard. 

More so than with any other proposed 
provision of the models, the education 
and training requirements were 
supported by the entire spectrum of 
participants in the cancer policy 
rulemaking. 

Examples of industry support include 
Dr. Jawschke of Stauffer, who testified 
that it was “absolutely essential that the 
worker receive information on . . . 
things he is exposed to and which may 
present a risk to him” (Tr. 6700). 
Similarly, Dr. Casey of General Electric 
agreed that it is appropriate to train 
employees about hazards of working 
with potentially carcinogenic materials“ 
(Tr. 7903). 

Dr. Lange of Dow, who recommended 
that the training provisions be 
“guidelines” rather than compulsory 
standards, agreed that the required 
components of training programs in the 
proposed models are “in general, the 
type of things which should be 
included” (Tr. 5203). 

Union testimony approved the 
requiring of comprehensive training 
programs at minimum frequencies. The 
need for such training was dramatically 
shown by some hearing testimonies. 
Some employees testified they got no 
training and were ignorant of chemical 
and physical hazards in their plants, 
including carcinogenic hazards (Tr. 6997, 
6106, 6111. 6147, 6187). Other employees 
testified they “are at their (employer’s) 
mercy” in receiving information that 
something may be carcinogenic and 
receive only selective information (Tr. 
6221). Union officials testified that 
plants handling substances regulated by 
OSHA tended to have better training 
programs than other plants where 
potential carcinogens were not regulated 
(Tr. 5770. 5771). 

Industry representatives agreed that 
the value of training and education 
spills over to the entire industrial 
hygiene program. Employees can 
appreciate the utility of requirements 
(Tr. 5942, 6700), and thus are motivated 


to participate in the implementation of 
other provisions. 

One point of contention was the scope 
of the training requirements. API 
criticized applying the provision to “all 
employees where there is occupational 
exposure to a substance,” stating this 
created “unnecessary coverage" (Exh. 
252, B. 59). They cited the inorganic 
arsenic standard as showing the 
suitability in some circumstances of 
restricting coverage to employees 
exposed above the action level, or for 
whom there is a risk of exposure-related 
eye or skin irritation. Since the details of 
the training provisions will be 
determined on a case-by-case basis, the 
cut-off point for training will be an issue 
in the proceeding. 

15. Signs and Labels (Paragraph p) 

(a) There will be a provision for signs 
and labels which warns employees of 
the cancer hazard for Category I 
potential carcinogens unless the 
Secretary explains why such a provision 
is inappropriate. 

The preamble to the proposal had set 
forth the reasons for this provision as 
follows: 

OSHA believes that it is important and 
indeed section 6(b)(7) of the Act requires, that 
appropriate forms of warning, as necessary, 
be used to apprise employees of the hazards 
to which they are exposed in the course of 
their employment. OSHA believes, as a 
matter of policy, that employees should be 
given the opportunity to make informed 
decisions as to whether to work at a job 
under the particular working conditions 
extant. Furthermore. OSHA believes that 
when the control of potential safety and 
health problems involves the cooperation of 
employees, the success of such a program is 
highly dependent upon the employee s 
understanding of the hazards attendant to 
that job. 

In light of the serious nature of the hazard 
of exposure to carcinogens. OSHA does not 
believe that periodic training alone will 
adequately apprise employees of the 
carcinogenic hazard. However, coupled with 
the training requirements. OSHA believes 
that the requirement to post signs will 
adequately do so. Additionally, the 
appearance of the phrase "cancer hazard" or 
"potential cancer hazard" on the warning 
sign will assure that employees are actually 
being informed of this hazard. 

Since even persons who are exposed to a 
carcinogen only occasionally may face an 
increased risk of cancer. OSHA does not 
believe that the hazard to these people is 
overstated by the required signs. Also, as is 
the case with a regular employee, the 
warning signs would serve as an added 
impetus to occasionally visiting employees to 
utilize any protective equipment which has 
been provided. 

Finally, given the evidence of the 
carcinogenicity of substances. OSHA 
believes that signs will not cause undue 
alarm. This is especially so when balanced 


against the positive results anticipated, as 
described above. For all of the reasons set 
forth, OSHA believes that it is appropriate to 
use precautionary signs which warn of a 
cancer hazard. Additionally, the phrase 
"authorized personnel only" relates directly 
to requirements in the Category I permanent 
standard which limit access and activities 
within regulated areas. 

The words "danger" or "caution" are used 
for three reasons: (1) To attract the attention 
of workers; (2) to alert workers to the fact 
that they are in a dangerous area, i.e., an area 
where they are exposed to a potential 
carcinogen; and (3) to emphasize the 
importance of the message to follow. 

The use of labels or signs required by other 
statutes, regulations, or ordinances in 
addition to, or in combination with, signs 
required by this standard is permitted. OSHA 
recognized that employers may be subject to 
various legal requirements to use warning 
signs and labels. The purpose of this 
provision of the standard is to allow the 
employer to comply with these various 
requirements in an administratively 
convenient manner. 

The standard requires that no statement 
which contradicts or detracts from the effect 
of any sign required by this paragraph shall 
appear on or near any such required sign. 
They also require that the legend on the signs 
be kept visible to employees by illuminating 
and cleaning the signs when necessary. 

These two requirements are designed to 
ensure the effectiveness of the warning signs. 

Statements which contradict or detract 
from the intended effect of the sign are 
clearly counterproductive to using signs to 
convey information. Similarly, if the legend 
on the sign cannot be read because of either 
darkness or an unclean condition, then there 
is no purpose in requiring signs to be posted. 

The use of precautionary labels on 
containers of protective clothing 
contaminated with the toxic substance is 
required. We are mindful that no evidence 
may presently exist that laundry workers 
who handle contaminated clothing containing 
any specific carcinogen exhibit an excess of 
cancer. However, no evidence exists to the 
contrary, and in light of our experience with 
other carcinogens (e.g. asbestos) and the 
preventative nature of the Act, we have 
decided to include a requirement for 
precautionary labels for contaminated 
clothing. Moreover, OSHA believes it is as 
appropriate that individuals who are engaged 
in handling and laundering the contaminated 
clothing be apprised of the hazard and 
practices to be avoided when handling the 
clothing as it is to inform the other primary 
employees. 

OSHA believes the fundamental 
reasons stated in the preamble to the 
proposal are supported by this 
rulemaking record. 

These reasons for sign posting were 
amplified during the hearing. Employees 
who worked around signs indicating 
that vinyl chloride was a “cancer- 
suspect agent” testified they find sign 
posting very helpful. It reminds them of 
what atmosphere they are in, they can 
act accordingly and they know what 
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obligation the company is under in 
handling this product (Tr. 5902). 
Opposition to these requirements, which 
was expressed during the rulemaking 
hearing, did not contest the reasons for 
requiring signs and labels, but objected 
to the wording as stress-inducing (e.g., 
PMA #116); the number of signs as 
excessive (#163) (e.g. #218 AISI) and 
the requirements that labels be affixed 
on containers leaving the workplace as 
exceeding OSHA’s jurisdiction. It was 
also suggested that large numbers of 
signs will reduce their impact (e.g. #218 
AISI, #163 Upjohn). 

The main opposition to OSHA’s 
requirements for posting signs using the 
word “cancer” was provided by the 
Polyurethane Manufacturers 
Association (PMA) (see #116, Tr. 7042 et 
seq.). The crux of PMA’s complaint is 
that OSHA’s proposed wording for signs 
would be a “scare factor” (T. 7051). 

PMA presented an expert on the 
“human factors" design of signs, labels 
and instructions who testified that the 
signs and labels proposed by OSHA 
“are a failure in almost every respect”, 
(Dr. Chapanis, Tr. 7072 et seq.). The 
“most serious failure” according to Dr. 
Chapanis. is that neither OSHA or 
NIOSH conducted any genuine tests, 
experiments or surveys on the proposed 
signs or labels, and therefore they 
violate existing standards for the 
preparation of warning signs (Tr. 7072- 
7073). However, we note that the 
“standards” and examples discussed by 
Dr. Chapanis relate to “accident 
prevention” (Tr. 7073, 7074) and to a 
standardized sign system that was 
developed without regard for chronic, 
long term biological risks such as 
cancer. 

Dr. Chapanis’ empirical evidence on 
the utility of OSHA’s proposed signs to 
allow workers to arrive at informed 
decisions were "some small tests, not 
really good tests,” which he conducted 
(Tr. 7073). 

Also, although Dr. Chapanis and other 
witnesses provided by PMA said that 
using the word “cancer” would cause 
emotional stress, other witnesses 
objected to the signs and labels required 
on the ground that the number of signs 
required would cause the warnings to be 
ignored. 

API, PMA and other industry groups 
have suggested that rather than bearing 
the legend “cancer hazard” or “potential 
cancer hazard”, labels indicate the 
“nature or strength of the underlying 
evidence of carcinogenicity” (B, 62). 
OSHA disagrees. We believe the 
proposed designations of “cancer 
hazard" and “potential cancer hazard” 
reflect the underlying evidence. 

Including such information as the 


number of animal tests on a label as 
suggested by Dr. Chapanis would clutter 
the limited space of the label. 

The proposal explained the labeling 
requirement and the reasons for their 
prescription as follows: 

As to labels, due to the hazardous nature of 
exposure to a potential carcinogen, OSHA 
believes that emphasis should be placed on 
warning employees and other persons about 
the danger of exposure. For this reason, the 
model standards include a requirement that 
caution labels be affixed to all containers 
containing the Category I and Category II 
toxic substance and of the products 
containing it. not only because of the 
hazardous nature of this exposure, but 
because of the related necessity for both the 
employer and employee to know whether the 
product contains any of the carcinogen. The 
labeling provisions for the model standards 
for the Category I and Category II toxic 
substance also require the employer to assure 
that caution labels are affixed to any product 
containing the toxic substance when such 
product leaves the employers workplace. 

This proposed requirement is designed to 
protect any other employees who will be 
handling, transporting, or using this product. 
Thus manufacturers and suppliers would be 
required to affix caution labels. The rationale 
for this requirement is that the manufacturer 
or supplier is in the best position to know 
whether the product does contain the 
Category I and Category II toxic substance 
and should therefore be required to inform 
employees of even other employers of the 
hazards to which they are being exposed. 

Testimony indicated that often 
labeling as to contents of containers 
was the only source of information 
about its content, which in turn was 
essential to assessing the potential for 
exposure of employees or appropriate 
handling procedures (T. 7177-7178). 

Some industry representatives 
testified it was their company’s practice 
to generically label their products when 
they leave the plant (e.g. T. 6643, Union 
Carbide), and to label their tanks inside 
the plant with the generic chemicals 
they contain (T. 7944). OSHA believes, 
therefore, that the general requirement 
to label containers constitute 
responsible industry practice and, 
unless shown inappropriate in a 
particular standard setting proceeding, 
should be included in the standard. 

The details of the signs and labeling 
provisions will be resolved on a case- 
by-case basis. Thus, for example, the 
triggering point for the provision would 
be an appropriate issue for the 
individual proceedings. 

Whether a signs and labels provision 
will be included for Category II potential 
occupational carcinogens will be 
determined on a case-by-case basis. 

As noted elsewhere, the Secretary has 
retained wise latitude in the regulation 
of Category II carcinogens. Since 


regulation of such a substance may, in 
some circumstances, be based 
substantially upon other toxic effects, it 
may be inappropriate to have a signs 
and labels provision that warns of the 
cancer hazard. On the other hand, there 
may be circumstances where such a 
provision is appropriate. Therefore, the 
determination will be made on a case- 
by-case basis. 

16. Recordkeeping (Paragraph q) 

There will be a recordkeeping 
provision unless the Secretary explains 
why such a provision is inappropriate. 

The proposed model standards had 
discussed the detailed provisions and 
reasons for requiring that records be 
maintained of exposure monitoring and 
medical surveillance. The detailed 
provisions of recordkeeping will be 
determined on a case-by-case basis. In 
addition, OSHA is not resolving in the 
Cancer Policy the issues covered by 
OSHA’s soon-to-be published Final 
standard on Access to Employee 
Exposure and Medical Records, 
proposed at 43 FR 3137 (July 21,1978). 

Section 8(c)(3) of the Act mandates 
the promulgation of regulations 
requiring employers to maintain 
accurate records of employee exposure 
to potentially toxic substances or 
harmful physical agents which are 
required to be monitored or measured. 
Accordingly, such a provision is 
incorporated in the model standards. 

The model standards provide that 
records should be kept which include 
information which is intended to 
identify the employee and to accurately 
reflect the employee’s exposure. 
Specifically, it should include: (a) the 
names, social security numbers and job 
classification of each employee covered 
by the monitoring; (b) the dates, number, 
duration and results of each of the 
samples taken, including a description 
of the representative sampling 
procedure used to determine employee 
exposure where applicable; (c) the type 
of respiratory protective devices worn 
by the employee, if any; (d) the 
environmental variables that could 
affect the measurement of employee 
exposure; and (e) a description of the 
sampling and analytical methods used, 
and evidence of their accuracy. 

The model standards also indicate 
that the employer should keep an 
accurate medical record for each 
employee who is subject to surveillance. 
Section 8(c)(1) of the Act authorizes the 
promulgation of regulations requiring an 
employer to keep such records as are 
necessary or appropriate for the 
enforcement of the Act or for developing 
information regarding the causes and 
prevention of occupational illnesses. 
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OSHA believes that medical records 
(like exposure monitoring records) are 
generally both necessary and 
appropriate to both the enforcement of 
the standards and the development of 
information regarding the causes and 
prevention of illness related to exposure 
to potential occupational carcinogens. 

Like all records, medical records serve 
as an objective check that an employer 
has actually performed the substantive 
requirements of the standard. As 
explained above, these records relate an 
employee’s medical effects with his 
exposure in order to develop 
information regarding cause and 
prevention. 

The model standards provide that the 
medical records should include 
information which is intended to 
identify the employee, to accurately 
reflect the employee’s health, and to 
establish that the employee has had an 
opportunity to participate in a medical 
examination. It is also required by 
OSILA’s proposal that the "medical 
surveillance” File for "each employee" 
include a copy of the information 
provided to the physician and a copy of 
the employee’s work history. OSHA 
agrees that in some cases the items 
required to be provided to the examining 
physician, i.e., the personal protective 
equipment used, the employee’s 
exposure level, and the employee’s 
duties, will have been retained by the 
employer, either as part of the exposure 
monitoring record required to be kept by 
the model standards, or otherwise as 
part of the employer’s routine 
recordkeeping for other administrative 
purposes. OSHA, therefore, has adopted 
API’s suggestion that information 
supplied by the employer to the 
physician not be required to be kept 
specifically in the medical surveillance 
file, by adding an exception to the 
paragraph (q)(2)(ii) retention 
requirement as a "medical surveillance 
record, denominated ‘(c)’, if it is kept 
elsewhere by the employer for the 
period of time specified in paragraph 
(q)(2)(iii)’\ 

API also observed that OSHA is 
engaged in an ongoing rulemaking 
proceeding on "Access to Employee 
Exposure Medical Records" which 
addresses the questions of providing 
access to these records by NIOSH, 
OSHA, employees and their 
representatives. OSHA intends to apply 
the access provisions which will be 
established in that proceeding to all 
health standards. However, until those 
regulations are promulgated, OSHA will 
continue to regulate access on a case by 
case basis, and the model standards 
preserve that intention. 


17. Observation of Monitoring 
(Paragraph r) 

Each standard regulating exposure to 
Category I and II substances, including 
an ETS, will include a general 
requirement for observation of 
monitoring by employees or their 
representatives. 

The reason for always requiring such 
a provision is the requirement in section 
8(c) of the Act that employers provide 
employees or their representative with 
the opportunity to observe monitoring of 
employee exposures to toxic substances 
or harmful physical agents. In 
accordance with this section, all three 
model standards contain identical 
provisions for such observation. To 
assure that the right to observe is 
meaningful, observers would be entitled 
to receive an explanation of the 
measurement procedure, to observe all 
steps related to the measurement 
procedure and to record the results 
obtained. 

Under the guideline the observer, 
whether an employee or designated 
representative, should be provided with, 
and is required to use, any personal 
protective devices required to be worn 
by employees working in the area that is 
being monitored, and should comply 
with all other applicable safety and 
health procedures. 

In particular with potential 
occupational carcinogens, OSHA 
believes an observation of monitoring 
program can improve the efficiency of 
the monitoring process itself. This may 
be so because permissible exposure 
limits in many cases will be set at low 
levels and new detection devices may 
be introduced. OSHA believes that by 
having employees and their 
representatives observe monitoring, 
their cooperation will help in assuring 
the reliability of monitoring programs, 
and help to identify, where possible, 
representative employee exposures. 
Employees will also be increasingly 
aware of work situations where 
exposures are highest and of their work 
habits which can influence exposures. 

18. Provisions for ETS’s 

Many provisions of the ETS model 
standard are the same as those for 
permanent standards. Thus, the lowest 
feasible level requirement and the 
requirement that employers provide 
mandated personal protective 
equipment and medical examinations at 
no cost to the employee are the same for 
both permanent standards and ETSs. 

The role of scope and application, 
definitions, PEL, notification of use 
exposure monitoring and measurement, 
protective equipment and clothing, 


housekeeping, respirators, medical 
surveillance, employee information and 
training, signs and labels and 
recordkeeping is the same for ETSs and 
permanent standards. That is, the 
program will be required unless the 
Secretary explains why such a program 
is inappropriate and the specific details 
will be decided on a case-by-case basis. 
While some of the detailed provisions 
may vary, they are not discussed in 
depth herein because such provisions 
are merely guidelines and the 
differences can be generally ascribed to 
the short-term and interim nature of 
ETSs. 

The methods of compliance provision 
for ETSs differ substantially from the 
permanent standard. 

(b) The Model ETS. OSHA has 
indicated that the provisions of the 
model ETS are intended to require only 
those things which are possible to be 
achieved immediately or within a very 
short period of time. The model ETS 
therefore states that OSHA prefers the 
reduction of employee exposure by way 
of engineering and work practice 
controls. 

Examples of engineering controls and 
housekeeping procedures which can be 
installed in a short time were submitted 
into the record by Dr. Billings, as 
follows: 

“Short-term controls include housekeeping 
to reduce access of the material to the 
workplace (fugitive emissions), work 
practices which limit time of exposure or 
which limit the amount of material 
disseminated or dispersed in the workplace 
(wet methods of dust control or high 
efficiency vacuum cleaners, covered 
containers of liquid or powder, etc.), and 
temporary local exhaust systems, or some 
types of general ventilation (e.g., a window 
exhaust fan). Temporary local exhaust 
systems of the self-contained type are readily 
available as complete packages for air 
exhaust volumes of about 100 cfm up to a few 
thousand cfm. These may be connected in the 
process or operations ventilated with flexible 
exhaust ducts and appropriate hooding, and 
the exhaust recirculated or directed out of the 
plant roof. Larger volumes (centralized 
systems) require larger components, longer 
times, more resources, and imply regulatory 
approvals associated with large sources. . . . 
In my opinion, the use of respiratory 
protective devices as a means of control of 
hazards caused by exposure to toxic 
chemicals in the workplace environment 
should be limited to the absolute minimum 
time because they have many disadvantages 
in use and do not provide positive protection 
for the workers. If respiratory protective 
devices are required and must be used for a 
temporary period, then the use of self- 
powered air purifying types should be 
encouraged (contain pump, motor, battery, air 
purifying component such as a filter, 
absorbent as appropriate to the toxic 
constituent in the environment, and a hose to 
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a positive pressurized oro-nasal or face mask 
pressurized face shield).” (Billings. St. 12-13). 

It also recognizes, as a practical 
matter, that in some instances the 
immediate reduction of exposure will be 
primarily through the use of respiratory 
protection and the institution of good 
housekeeping practices and other work 
practices. The model ETS recites 
recommended work practices which 
may be easily instituted to help reduce 
exposure. They should be implemented 
even where they do not fully reduce 
exposures to or below the PEL. The 
methods of compliance, therefore, are a 
major difference between the model ETS 
and the model 6(b) standards. One other 
major and distinctive feature of the 
model ETS is the requirement that 
during the effective period of the ETS (6 
months) employers must look down the 
road to the model permanent standard 
for the Category I Potential Carcinogen 
and start planning how to reduce 
exposures to the lowest feasible levels 
solely by way of engineering and work 
practice controls. Thus, OSHA 
anticipates that by such requirements 
delayed effective dates of the permanent 
standard can be limited or perhaps 
avoided altogether, hastening the 
reduction of employee exposure to the 
toxic substance. Because of the general 
irreversibility of cancer as pointed out 
above, OSHA considers the early 
reduction of employee exposures the 
most significant provision in decreasing 
the risk of cancer. 

The Record in this proceeding 
supports the proposal (see e.g. duPont) 
and OSHA therefore has adopted the 
proposed methods of compliance 
provision. 

The model ETS does not include 
requirement for the designation of 
regulated areas. As has been explained, 
the ETS requirements are those that 
OSHA has determined and believes can 
generally be instituted immediately or 
fairly quickly. Yet, before a regulated 
area is required, employers would be 
required to monitor to determine which, 
if any, employees are exposed to the 
toxic substance over the permissible 
exposure limits. OSHA believes that 
with the present requirements of the 
model ETS. it would not be feasible in 
many cases to add this additional 
requirement to the model ETS. Similarly, 
it would normally not be possible to 
design and build hygiene facilities 
within the life of the ETS. Accordingly, 
hygiene facilities will generally not be 
required in ETS standards. 


XI. ECONOMIC AND ENVIRONMENTAL 
CONSIDERATIONS 

A. ECONOMIC CONSIDERATIONS— 
GENERAL 

1. The Proposal and Introduction 

The proposal provided that one of the 
issues to be considered in a rulemaking 
concerning a Category I Toxic 
Substance was “the determination of the 
lowest feasible occupational exposure.” 
OSHA intended that the inquiry under 
this issue include relevant technological 
and economic considerations. The final 
regulation makes this intention explicit 
by inserting the words “including 
technological and economic 
considerations” in § 1990.146(i). 

Mr. Wrenn, OSHA Director of Health 
Standards, expanded on the proposal’s 
discussion of feasibility in his opening 
statement for the agency and in answers 
to questions on the first day of the 
cancer policy hearing. He pointed out 
that feasibility included technical and 
economic considerations as a whole 
(Wrenn, Tr. 34) and that the term was 
best defined in the context of the 
statute, court decisions and prior OSHA 
regulations such as arsenic, coke oven 
emissions and others where the concept 
was applied to a concrete factual record 
(Wrenn, Tr. 115,159). He stated that 
OSHA would continue under the cancer 
policy to perform economic and 
technical assessments similar to those 
done in the past (Wrenn, Tr. 62). Mr. 
Wrenn pointed out that since the cancer 
policy did not regulate any specific 
substance, it was more appropriate to 
conduct studies of economic 
consequences in the regulation of 
specific carcinogens (Wrenn, Tr. 174, S. 
6 ). 

Because technological and economic 
considerations are factors in 
determining the lowest feasible level, 
the proposal pointed out that an 
economic assessment would be 
performed pursuant to relevant 
Executive Orders in individual 
rulemakings where appropriate (42 FR 
54128). The concept of feasibility in the 
Act, as interpreted in the leading case 
I.U.D. v. Hodgson, 499 F. 2d 467 (D.C. 

Cir. 1974) makes it clear that certain 
economic considerations are included 
within that term, and that therefore they 
are issues in individual 6(b) 
rulemakings. Since these considerations 
are issues for the individual rulemakings 
pursuant to the OSHA Cancer Policy, it 
is not necessary that they be resolved in 
this policy rulemaking. 

These proceedings produced 
extensive public comments on the 
appropriate role that economics should 
play in this rulemaking itself and in the 


regulation of carcinogens in individual 
rulemakings that might be taken 
pursuant to this general policy. There is 
a substantial amount of evidence in the 
Record concerning economic 
considerations. This consists of the 
OSHA Regulatory Analysis, oral 
testimony from the extensive public 
hearings, numerous written comments, 
exhibits submitted by interested parties 
in response to the proposal and a cost 
impact study (the Snell report) 
performed for the American Industrial 
Health Council (AIHC). 

While the expressed economic 
concerns often dealt with specific 
provisions of the proposal, analysis of 
the Record indicates that the economic 
considerations can be generally divided 
into issues relevant to the overall policy 
objective of reducing the incidence of 
occupationally related cancer and those 
dealing with the preferential method for 
reaching this objective. The next section 
(Section 2, Summary of the Record] 
summarizes the major economic 
testimony but does not draw any 
conclusions. Section 3 [Summary of 
OSHA ’s Conclusions ) briefly 
summarizes the relevant economic 
issues and OSHA’s conclusions. Finally, 
Section B (Discussion of the Economic 
Factors in Specific Issues] is divided 
into nine parts that discuss specific 
economic considerations. It analyzes in 
detail the economic evidence and 
explains OSHA’s conclusions. That 
section focuses primarily on the 
economic aspects of those issues and 
provides cross references to the 
discussions of the non-economic aspects 
of these issues in other parts of the 
preamble. 

2. Summary of the Record 

The Record indicates general 
agreement that one of the major reasons 
why it is necessary to regulate 
occupational carcinogens is because of 
their “externality-generating” nature. 
Externalities result in an inefficient 
allocation of the National resources 
because market prices fail to reflect the 
social costs of production. The resulting 
distortions in relative prices lead t the 
excess consumption of commodities 
produced in high-risk industries. See, for 
example, the testimony of Drs. Ashford 
(MIT) (Ashford, Tr. 2489-90) and Lave 
(Carnegie-Mellon) (Ex. 117. pp. 10-11). 
Disagreement among some witnesses 
centered on the degree of health 
protection necessary to insure optimal 
internalization of occupational disease 
costs. 

The AIHC presented Dr. Richard 
Wilson, a physicist from Harvard 
University, who recommended a specific 
procedure (comparative risk or risk- 
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benefit analysis) for defining health 
protection in terms of acceptable risk 
levels (Wilson, S. III-104D). Dr. Wilson 
performed calculations of single point- 
estimates of risks which humans 
voluntarily accept (e.g., engaging in 
certain sports activities) or involuntarily 
live with (e.g.. being a pedestrian in a 
motor age). He also derived single-point 
estimates of excess risk for specific 
carcinogens. Section VIII on risk 
assessment discusses whether single¬ 
point or range estimation is more 
appropriate. The estimates of voluntary 
and non-voluntary risks were to provide 
benchmarks in his view to OSHA in 
regulating occupational carcinogens. 

Dr. Wilson employed these point- 
estimates of “acceptable risk levels” to 
develop the boundaries for a detailed 
regulatory framework. For occupational 
risks higher than those which he argued 
individuals voluntarily accept, defined 
as one death per 100 exposed workers 
per year, risk would be reduced 
irrespective of the costs, including a ban 
on the hazardous activity if necessary. 

In contrast, no regulatory action would 
be undertaken for risks less than 1 death 
per 100,000 workers annually. In Dr. 
Wilson’s view, intermediate risks for 
chemical carcinogens would require 
control measures only to the extent that 
the margin abatement costs per life 
saved did not exceed one million 
dollars. 

The Record contains extensive 
comments on the difficulties involved in 
performing quantitative risk 
assessments, especially of carcinogens. 
As discussed in Section VIII, many 
participants to this rulemaking pointed 
out that such estimates are crude and 
highly uncertain and may actually 
underestimate risks by many orders of 
magnitude. The AFL-CIO and the 
United Steel Workers of America (Ex. 
261), for example, reviewed the 
scientific bases for risk assessment at 
great length and concluded that the 
available scientific methodology permits 
only highly speculative risk 
assessments. They argued that risk 
assessments of carcinogens are likely to 
err systematically downward 
(underestimate human risk) because of 
the much greater genetic variability in 
humans than that which exists in test 
animal species and because employees, 
unlike clinical test animals, are exposed 
to a great number of toxic and possibly 
carcinogenic substances likely to induce 
synergistic effects. They concluded that, 
“the record indicates that the potential 
for misleading impressions of safety 
from risk assessments are great.” (AFL- 
CIO. P.H. Brief. Ex. 261 pp. 81-82). 


In response to Dr. Wilson’s testimony, 
Dr. Ian C. T. Nisbet, an OSHA 
consultant, filed a comment directed to 
Dr. Wilson’s estimates of occupational 
risks (Ex. 224-E). Dr. Nisbet re¬ 
calculated Dr. Wilson’s risk assessments 
for industrial carcinogens and concluded 
that point-estimates of risks in excess of 
9 to 40 times Dr. Wilson’s projections 
could be defended. Dr. Wilson 
responded (Ex. 251b) that in 2 cases, his 
estimates were better than Dr. Nisbet’s 
and that in one case his estimates were 
based on different assumptions. 

Other parties discussed the concepts 
behind Dr. Wilson’s methodology for 
determining “acceptable” risk based on 
historically observed levels of voluntary 
or involuntary risks. Dr. Lave (Ex. 117) 
discussed at length various research 
attempts to analyze the risks that 
humans are willing to accept. He 
discussed the conceptual and practical 
difficulties inherent in evaluations of 
risk, including the large variations in the 
risks that humans view as acceptable, 
the difficulties that individuals face in 
assessing risks, and the characteristics 
of risk that influence individual 
preferences for risk. These dimensions 
include whether the risk is voluntary or 
imposed, familiar or unknown, 
controllable or uncontrollable, of 
immediate occurrence or indeterminate 
in the future, and whether the risk 
affects large numbers of humans with 
low probability or small numbers of 
individuals with high probability (pp. 
17-19). He also stated, 

“Another major complication evolves from 
intertemporal changes in preferences due to 
higher standards of living and improved 
knowledge. The higher our standard of living, 
the more protection and greater safety we 
desire (are willing to pay for): also, the 
greater our knowledge about the adverse 
effects of exposures, the more we desire to 
lower exposures.” (pp. 23-24). 

The AFL-CIO and United Steel 
Workers of America argued (Ex. 261, pp. 
70-87) that regulation of potential 
occupational carcinogens cannot be 
based on a comparison between risks 
voluntarily accepted and the 
involuntarily and largely unknown risks 
which workers face. They stated: 

"While ivory tower theorists and model 
builders testified that this was not so 
(according to industry witnesses risk faced 
by workers are voluntary and known—See 
Wilson, Lamn tr. 4525, Lave), the testimony of 
many workers show that knowledge and 
choice are not luxuries shared by all” (AFL- 
CIO, Tr. 6124, 6170). 

Dr. Ashford (MIT) stated that this 
Nation clearly preferred actions which 
would prevent major disasters, even if it 
would mean that in some areas 
regulations would in retrospect be 


stricter than absolutely necessary 
(Ashford, Tr. 2492-4). (He called this 
concept the “minimization of regret.”) 
Health hazards are regulated in a state 
of imperfect knowledge. Society prefers 
strict regulation which would catch and 
prevent the thousands of excess deaths 
caused by potential carcinogenic 
substances such as asbestos which in 
retrospect was much more hazardous 
than originally envisioned. 

Some parties recommended the use of 
formal cost-benefit analysis as the 
decision rule for achieving efficient 
levels of control. (See, for example, Dr. 
Wilson’s approach to the control of 
intermediate occupational risk levels 
discussed above). Under this 
framework, social costs and benefits 
would be expressed in terms of their 
monetary equivalents, summed and then 
compared. Carcinogens would be 
regulated only to the extent that the 
benefits of improved health (including 
longevity) exceeded the costs of hazard 
abatement. 

Other parties recognized the 
complexities inherent in defining the 
overall boundaries of occupational risk 
levels that society is willing to accept 
and therefore focused their proposals on 
regulatory methodologies which they 
believed would more efficiently allocate 
the Nation’s total health resources 
however defined. They recommended 
that cost-benefit or cost-effectiveness 
analysis form the primary basis for 
determining priorities for regulation and 
for setting standards controlling 
individual carcinogenic substances. 

API presented testimony of two 
economists. Dr. Richard Zeckhauser 
(Harvard University, S. Ill—125, pp. 717 
et seq.) and Dr. Lave (Ex. 117). They 
recognized the philosophical and 
practical difficulties inherent in reducing 
the benefits of improved health to a 
monetary dimension, particularly where 
the valuation of human life was 
involved. Dr. Lave, for example, stated 
that the notion of explicitly placing a 
dollar value on life (or, alternatively 
stated, placing a value on premature 
death or morbidity) “repugnant” but 
stated that failing to attempt to make 
such valuations would be “capricious 
behavior.” (p. 13). 

Both Drs. Zeckhauser and Lave 
argued that placing a monetary value on 
human life is not necessary to achieve 
optimal allocation of available health 
resources. They recommended a cost- 
effective approach both to structure 
priorities for regulatory actions and to 
set standards. 

It should be noted that the term “cost- 
effective” has two meanings. It refers to 
a mathematical form of analysis 
described below. It is also used as an 
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adjective describing the least-costly 
method of achieving a particular level of 
health benefits. 

The cost-effectiveness analysis 
advocated by Drs. Lave and Zeckhauser 
would involve estimating risks to 
workers and compliance costs at 
alternative levels of exposure for each 
substance. The cost and risk reduction 
estimates at various exposure levels for 
substances would be integrated into a 
framework for regulation. Industrial 
substances would be ordered and 
regulated to levels according to the 
number of lives saved per dollar 
expended. They stated that OSH A 
should first regulate the substance to the 
level which would save the most lives 
per dollar of control costs, then the next 
substance to the level which would save 
the second greatest number of lives per 
dollar, etc. They argued that OSHA 
should continue to regulate until the cost 
to save one life was greater than the risk 
that the Nation was willing to accept 
(however determined). 

Under this procedure, exposure levels 
set might be higher than the lowest 
feasible level, as defined by OSHA. 
Whether this would be the case for 
individual substances would depend on 
the estimated costs to reach various 
exposure limits and the estimated 
number of lives which could be saved 
by spending equivalent sums in other 
health and safety activities. 

Dr. Zeckhauser would expand his 
matrix of possible regulatory outcomes 
to include alternative control strategies, 
non-carcinogenic health effects, and 
even non-occupational health actions 
(highway safety, hospital construction, 
etc.). While Dr. Zeckhauser did not 
specify acceptable risk levels, he argued 
that we, as humans and as a Society, 
often tolerate substantial levels of risk 
despite technologies to eliminate them. 

AIHC and API submitted lengthy post 
hearing briefs (Exs. 251 & 257 
respectively) which summarized the 
views of many participants concerning a 
policy for regulating carcinogens in this 
hearing. These parties argued that the 
OSHA Cancer Policy is designed to 
achieve a “risk-free” Society, and that 
this is an undesirable goal because it is 
impossible to achieve and wasteful of 
economic resources. 

They supported a generic approach to 
the regulation of carcinogens, but 
suggested a format designed to achieve 
the most health protection for each 
dollar of regulatory expenditures. 
Technological, economic and risk 
assessments would be performed for 
each proposal. This information would 
then be formally integrated into a cost- 
benefit or cost-effectiveness analysis. 
While no specific regulatory response 


was to be required by the cost-benefit 
analysis, any final regulation would 
explicitly take into account costs and 
benefits. Under this approach, the 
lowest feasible level would not- 
automatically be set for Category I 
carcinogens; rather costs and benefits 
would be used as part of the regulatory 
process to determine the “reasonably 
necessary” level of risk. Finally, they 
suggested that a more efficient use of 
Society’s resources would flow from a 
more flexible approach to the model 
standards. 

The Regulatory Analysis Review 
Group (RARG, Ex. 253) also proposed 
economic efficiency criteria. They 
recommended that OSHA undertake 
risk analysis of individual substances to 
be regulated, perform balancing 
between social costs and benefits, and 
modify model standards to increase 
their flexibility and performance 
orientation. 

Other parties to the proceedings 
criticized this approach. The Natural 
Resources Defense Council, the Oil, 
Chemical and Atomic Workers, the 
Environmental Defense Fund and the 
Urban Environment Conference argued 
(Joint P.H. Brief, Ex. 268) that risk 
assessment and cost-benefit analysis 
were not appropriate. They stated that 
the available evidence is so imprecise as 
to hold little predictive value. Indeed, 
they would just be ”hid(ing) political 
judgments, numbers and decision¬ 
making behind jargon” (p. 44) and would 
greatly delay needed regulation. They 
also argued that it was irrelevant to 
compare health risks which we 
voluntarily incur to occupational risks 
which are not voluntary. Finally, they 
argued that the Act does not permit such 
cost-benefit judgments to be made (pp. 
43-45). They urged that exposure levels 
be set as low as technically feasible or 
zero, if necessary, because of the high 
health risks of carcinogens. 

Dr. Nicholas A. Ashford (MIT, Tr. 
2396-2411) testified that cost-benefit 
criteria, while useful as analytical tools, 
were not appropriate as decision rules 
for occupational health regulation. He 
argued that occupational health differed 
from some environmental problems. The 
public, by and large, equally benefited 
from and paid the costs for cleaner 
water. If a cost-benefit analysis 
determined that the costs necessary to 
achieve cleaner water exceeded the 
benefits, the same public would forego 
both the reductions in risk and water 
quality and the regulatory costs. 
However, in the case of occupational 
safety and health, different groups enjoy 
the economic savings of not regulating 
and take the risks. Consumers save 


through lower prices and employers 
benefit through higher profits from not 
regulating, while risks are borne by 
workers, often in the lower economic 
groups. Therefore, occupational safety 
and health posed an “equity” question. 
Dr. Ashford believed it was 
inappropriate to ignore equity 
considerations and pay attention to 
efficiency criteria alone. He believed 
that cost-benefit analyses are not 
neutral when the costs and benefits 1 
accrue to different parties. Therefore, 

Dr. Ashford stated that efficiency 
criteria cannot form the major basis for 
decision-making on occupational health 
questions and that inequalities in the 
distribution of costs and benefits must 
be given heavy consideration. 

In Dr. Ashford’s view, both the 
language and legislative history of the 
Act made it clear that the Congress 
intended to weigh regulation heavily on 
the side of worker protection. He 
testified that those who argue that cost- 
benefit analysis should be central to 
health regulation are trying, by making 
seemingly neutral arguments, to 
circumvent the decision by the Congress 
that health regulation should be highly 
protective of employees. 

The AFL-CIO and United Steel 
Workers of America (P.H. Brief Ex. 261) 
stated that they supported OSHA’s 
policy to set the level for carcinogens at 
the lowest level feasible, a concept that 
includes technical and economic 
considerations. They argued that this 
constituted good public policy because 
there are no safe levels demonstrated 
for carcinogens and setting the lowest 
feasible level comported with the major 
court decisions upholding previous 
OSHA standards such as IUD v. 
Hodgson, 499 F. 2d 478 (D.C. Cir. 1977) 
and AISJ v. OSHA (3rd Cir. 1978). This 
policy followed a sequence that 
included doing a technical and economic 
study of the effects of the individual 
standard on the affected industry, then 
setting the level achievable with 
generally known engineering controls 
(or those reasonably likely to be 
developed or adopted), and then 
considering the economic impact of that 
level. They argued that a reasonable 
interpretation of the Act and its 
legislative history would indicate that 
OSHA was not to take economics into 
account in writing health standards, but 
to place first emphasis on health 
considerations, (p. 20 et. seq.). They also 
pointed out that: 

“The assessment of costs and benefits are 
plagued with many methodological and 
philosophical problems—validation of cost 
estimates, measurement of benefits, choice of 
discount rates, value judgments about the 
worth of a human life, all of which limit their 
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predictive value and render them 
meaningless for setting stardards to protect 
workers health.” (p. 93) 

Mr. Joseph Odorcich, Vice President 
of the United Steel Workers of America, 
summarized the views of the AFL-CIO 
concerning the proposal (Tr. 5640-5705). 
Mr. Odorcich stated that the evidence 
available for most potential carcinogens 
is not sufficient to permit assessments of 
risk with any confidence and that more 
importantly, there is no evidence that 
any money saved not reducing 
exposures to a specific substance to the 
lowest feasible level would be spent on 
protecting worker health in other areas. 

Mr. Odorcich stated: 

“Given the battle over past regulations and 
the failure of many in industry to adequately 
protect their workers exposed to recognized 
hazards, we can only view so called cost- 
effective regulation as another attempt to 
legitimize the trade of workers lives for 
dollars.” (Tr. pp. 5700-01) 

Several studies attempted to estimate 
the overall magnitude of the workplace 
carcinogen problem and hence the total 
potential benefits or costs associated 
with the OSHA Cancer Policy. The joint 
report of NCI, NIEHS and NIOSH 
estimated the proportion of cancers 
related to occupational causes and 
hence, the total potential benefits 
associated with eliminating exposures 
to occupational carcinogens (Ex. 224b). 
The study estimated that at least 20 
percent of the U.S. cancer cases 
annually are related to industrial 
sources. Other available estimates show 
both much lower and much higher 
occupational cancer incidences. (See the 
extensive discussion in Section III—G.) 
The Regulatory Analysis Review Group 
discussed several problems inherent in 
this study, but agreed that “the study is 
useful in presenting the order of 
magnitude of the problem” and hence 
the potential benefits of the Cancer 
Policy (Ex. 253). 

Several industry participants in this 
proceeding approached the proposal 
from the perspective of the overall cost 
implications of all regulatory action 
which may be taken in the future 
pursuant to this policy. The AIHC 
submitted a report by the Foster D. Snell 
Division, Booze, Allen and Hamilton (S. 
Ill—104 R & S) which attempted to 
quantify the total costs of certain 
“scenarios” for regulating carcinogens. 

The cost estimates derived from the 
Snell study were extrapolated from a 
base of 7 substances and a composite of 
8 pesticides. Snell estimated initial start¬ 
up costs (capital expenditures) totaling 
$9 billion to $88 billion with annual 
costs of $6 to $36 billion depending on 
assumptions about the number of 


substances regulated and stringency of 
control levels. 

A number of criticisms were entered 
in the Record on the Snell Report 
conclusions and methodology. RARG 
concluded that “there are a number of 
major methodological problems with the 
BAH (Booze, Allen & Hamilton or Snell) 
study which makes it impossible to 
place great confidence in its results.” 
(Ex. 253, p. 12). Appendix A of the 
RARG Report analyzes those problems 
at length. Nevertheless, the RARG 
concluded “that the analysis does 
document the potential for the policy to 
impose a large drain on the country’s 
resources.” 

Other parties to the rulemaking 
rejected the Snell study estimates as 
even crude indicators of likely 
cumulative regulatory effects. Both Ruth 
Ruttenburg (AFL-CIO, Ex. 94) and Dr. 
Jared E. Hazleton (University of Texas, 
Ex. 247) presented technical analyses of 
the Snell Report. They noted a number 
of major methodological difficulties with 
the data collection methods, statistical 
base, extrapolation techniques, and 
assumptions regarding future regulatory 
outcomes in the Snell study. 

In Ms. Ruttenburg’s judgment, the 
Snell Report underestimated the cost 
savings from economies of scale (e.g. 
one set of controls reduces exposures to 
a number of substances), substitution of 
safer chemicals, and technological 
developments. She pointed out that prior 
studies had commonly overestimated 
costs and that for the best study 
available, vinyl chloride, a retrospective 
analysis indicated not only that the 
costs were substantially overstated, but 
that significant technological innovation 
occurred which was not anticipated in 
the prospective study. 

In Dr. Hazleton’s view, the Snell 
Report took the wrong approach. The 
proper approach, from a regulatory point 
of view according to Dr. Hazleton, was 
to determine the incremental cost of 
OSHA’s generic approach to regulating 
carcinogens versus other possible 
approaches. He stated that clearly, 
occupational carcinogens will be 
regulated in one manner or another and 
therefore an estimate of the costs of one 
regulatory approach in comparison to no 
regulation is inappropriate. Further, Dr. 
Hazleton pointed out that the study 
measured only compliance costs and 
failed to estimate the costs involved in 
the nonregulation of industrial 
carcinogens (e.g. premature death, 
medical costs, government transfer 
payments, etc). 

Dr. Hazelton concluded: 

“Given the reliance on confidential data 
which was not included in the report, and 


which was elicited in a manner which would 
tend to bias upward the estimates; the 
extreme variation in compliance cost 
estimates among substances for both the 
substance producing and using industries; the 
doubtful basis of the selection of the three 
scenarios; and the frequent reliance on 
judgments that are not explained, it is not 
possible to come to any conclusion about the 
validity of the Snell compliance cost 
estimates other than that it would be a 
mistake to place any reliance on them." (p. 
IV-26-27). 

3. Summary of OSHA’s Conclusions 

OSHA has carefuly considered all the 
economic issues raised during this 
rulemaking process along with the 
available economic and technical 
evidence. Based on a careful 
examination of this Record, OSHA has 
modified certain provisions of the 
cancer policy where appropriate to 
assure more flexible and cost-effective 
regulation. 

First, it was suggested that the OSHA 
proposal did not adequately provide for 
setting priorities among regulatory 
candidates and that this would 
inefficiently utilize economic resources 
and afford less protection to workers. 
The final Cancer Policy contains an 
explicit priority mechanism that better 
ensures that regulatory efforts are 
directed at the most serious health 
problems in the workplace. 

Second, it was suggested that the 
automatic issuance of emergency 
temporary standards might result in 
inefficient utilization of scarce 
administrative and economic resources 
in the regulation of those substances 
which are not the most crucial 
regulatory candidates. The final Cancer 
Policy has eliminated requirements for 
the automatic issuance of emergency 
temporary standards and permanent 
regulations for Category I Potential 
Carcinogens. The automatic regulatory 
response for Category II Potential 
Carcinogens has also been eliminated. 
OSHA has determined that the 
objectives of a generic approach to the 
regulation of potential occupational 
carcinogens require a procedure for 
establishing priorities for regulatory 
action. 

Third, it has been suggested that the 
proposed model standards were too 
rigid and that this might waste resources 
by requiring unneeded provisions. The 
final OSHA Cancer Policy has increased 
the flexibility and performance- 
orientation of the model standards to 
promote more cost-effective regulation. 
Model standards will now serve as 
guidelines for regulatory provisions to 
be determined in individual 
rulemakings. 
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Fourth, the proposal was criticized for 
not including provisions for action levels 
and percentage exclusions. It was 
suggested that in certain circumstances 
the absence of such provisions might 
result in very large costs burdens for 
employers whose employees are 
exposed at levels substantially below 
the permissible exposure limit. The final 
OSHA Cancer Policy includes a 
provision for establishing action levels 
and percentage exclusions where 
appropriate to assure that limited health 
resources are directed at serious health 
hazards. 

Fifth, it was argued that the suitable 
substitutes provision in the proposal 
was too broadly drawn and therefore 
that it might force substitution where it 
was not feasible. The final Cancer 
Policy has modified the suitable 
substitute provision to explicitly include 
technical and economic considerations 
in the determination of feasibility to 
avoid unnecessary economic disruptions 
wasteful of society’s resources. 

Sixth, some parties argued that 
greater use of respiratory protection 
rather than engineering controls might 
reduce costs. The final Cancer Policy, 
however, maintains the preference for 
engineering controls and work practices 
to achieve the required reduction in 
worker exposure. Substantial evidence 
in the Record demonstrates that reliance 
on respirators as a primary control 
strategy is not as effective as 
engineering controls because respirators 
provide less reliability and 
comprehensiveness of protection. In 
addition, attempts to justify primary 
reliance on respiratory protection based 
on cost-effectiveness are misleading 
because such analyses fail to include the 
substantial administrative costs that 
would be required to make a respirator 
program as comprehensive as 
engineering controls and to take into 
account the greater unreliability of 
respiratory protection. 

Seventh, some parties argued that 
exposure levels should be set based on 
cost-benefit criteria. However, the final 
OSHA Cancer Policy retains the 
provision that exposures to Category I 
Potential Carcinogens be reduced to the 
lowest feasible level taking into account 
technological and economic 
considerations. OSHA believes that a 
cost-benefit approach to setting 
permissible exposure limits would be 
inappropriate for three reasons. 

First, the state-of-the-art of 
quantitative risk assessment techniques 
particularly for carcinogens, that are 
crucial to cost-benefit analysis, is too 
crude and unreliable to permit the 
refined estimates necessary to 
determine risk reduction at various 


exposure levels. OSHA believes that 
estimates with such wide variations that 
may understate cancer risks by orders 
of magnitude are not useful in setting 
control levels. Cancer is an irreversible 
disease leading to death with no 
demonstrated threshold or safe level, 
and thus requires a highly protective 
regulatory approach. 

Secondly, as a matter of policy, 
efficiency criteria alone are not 
appropriate because they ignore equity 
considerations. The economic savings 
from less protective regulation accrue to 
industry in the form of higher profits and 
consumers in the form of lower prices. 
But the costs are borne by workers 
through increased industrial illness and 
death rates. OSHA believes that it 
would be inappropriate for an agency 
statutorily required “to assure so far as 
possible every working man and woman 
in the Nation safe and healthful working 
conditions’’ to ignore such equity 
considerations. 

Finally, OSHA believes that the 
correct interpretation of the Act requires 
the agency to reduce worker exposure to 
carcinogens to the lowest feasible level 
since no safe level can be shown. 

Eighth, the final OSHA Cancer Policy 
does not freeze science. It provides 
procedures for individual petitions and 
periodic agency review (at least every 
three years) for amending provisions of 
the Cancer Policy. This insures that 
technological breakthroughs in 
respirators or scientific advances in risk 
assessment techniques can be 
accommodated to the extent appropriate 
within the Cancer Policy itself. 

Ninth, the Snell sAudy was initially 
presented as a hard estimate of the 
costs of the Cancer Policy. It was later 
argued that though not very accurate, 
the magnitude of the costs estimated 
nevertheless indicated that a more 
elaborate cost study should be 
conducted by OSHA. OSHA has 
determined that serious methodological 
flaws preclude meaningful interpretation 
of the Snell study results. OSHA 
believes that the total cost impact of 
future standards issued pursuant to 
OSHA’s Cancer Policy cannot be 
reasonably estimated at this time * 
because of the uncertainties surrounding 
the identity of specific chemical 
substances to be regulated, exposure 
levels and other control devices to be 
established in standards issued for 
those substances, and the timing of 
regulations (hence, the identification of 
appropriate baselines) in ensuing 
rulemaking procedures. OSHA has also 
determined that the final Cancer Policy 
which is designed to speed up and 
streamline the promulgation of 
standards for potential cancer-causing 


substances and to resolve often-litigated 
issues will not directly impose cost 
burdens on industry. For these reasons. 
OSHA believes that economic analyses 
would be most usefully performed in the 
context of individual rulemakings. 

B. DISCUSSION OF THE ECONOMIC 
FACTORS IN SPECIFIC ISSUES 

The following sections discuss the 
economic issues relevant to the OSHA 
Cancer Policy in greater detail. 

(1) Setting Priorities 

While the OSHA Cancer Policy 
proposal required that substances be 
identified and classified as Category I 
and II toxic substances according to 
established scientific criteria, it did not 
specify exactly how priorities for 
regulation of substances within each 
category would be determined. 

However, OSHA recognized in the 
preamble to the proposal the need for 
“orderly handling” of potential 
carcinogenic substances and requested 
public comment on an appropriate 
procedure. (Ex. 1, 42 FR 51169-70). 
Extensive comments followed on the 
setting of priorities for regulating 
potential industrial carcinogens 
including specific proposals. 

Many parties to the rulemaking 
stressed the importance of an explicit 
priority scheme for standards 
development. For example, the 
American Petroleum Institute stated that 
“OSHA must establish an effective 
means of prioritizing substances for 
regulatory action.” (Ex. 252, p. 10) 

Participants suggested specific options 
for establishing priorities. Several 
parties favored comprehensive 
quantitative priority systems that 
included detailed technical and cost 
information in addition to risk 
assessments for each substance. For 
example. Dr. Lave (Carnegie-Mellon 
Univ.j, invited to testify by the API, 
recommended a priority system based 
on cost-effectiveness criteria. He stated 
that, 

“one indication of OSHA's success would 
be that it systematically formulated all 
regulations that would save a life for $50,000 
or less, then later $100,000 or less, and so on. 
Such action would give OSHA a set of 
priorities which are sorely needed for dealing 
with NIOSH documents, petitions, and the 
thousands of potentially toxic substances. 
Using cost-effectiveness analysis to formulate 
priorities would provide a natural mechanism 
for defining how far OSHA should go to in 
enhancing worker health and safety.” (Lave. 
Ex. 117. pp. 13-14). 

Such a system would prescribe that 
OSHA select among potential 
substances for regulation those that 
offered the greatest improvement in 
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occupational health per dollar of 
society's resources. Dr. Zeckhauser also 
expressed similar views in his statement 
(S. p. 7) which are discussed in the 
analysis of the record section. 

Other parties suggested less 
quantitative priority systems to direct 
resources at those substances creating 
the greatest apparent health risk. See, 
for example, NRDC, C. 11-270, p. 23; 
AIHC. Recommended Alternative, § III— 
104-Q, pp. 41-42; RARG, Ex. 253, p. 21. 

OSHA recognizes the need for 
establishing priorities for dealing 
effectively with the large number of 
candidates for scientific review and 
regulation as potential carcinogens. 
Decisions as to which substances to 
control and the order of regulatory 
proceedings can have important impacts 
on occupational health as well as on 
levels of industry and government 
expenditures. Theoretically, a 
systematic priority scheme can allocate 
more efficiently society’s resources and 
provide maximum worker protection. 

While OSHA has employed implicit 
procedures for determining the order of 
substances for standards development, 
OSHA agrees that an explicit system 
can provide industry and workers with 
improved information concerning future 
regulatory requirements, A predictable 
regulatory environment is more 
conducive to capital investment 
decisions that require discrete 
commitments of hinds and hence longer 
range horizons. Improved industry 
planning can lead to the installation of 
hazard abatement controls that are more 
efficient, lower compliance costs and 
avoid disruptions in capital budgeting 
strategies. 

OSHA also recognizes the role of 
improved information in stimulating 
innovation that could potentially 
provide more cost-effective and efficient 
controls than afforded by conventional 
techniques. An explicit priority system 
will augment the technology-leveraging 
effects of OSHA regulations which 
encourage new technology, process 
design, and product substitution. Finally, 
a priority system will increase workers’ 
knowledge of potential health risks and 
their participation in the rulemaking 
process. 

The Final Cancer Policy will establish 
two priority lists for regulating potential 
occupational carcinogens. One list will 
include approximately ten (10) 
candidates for rulemaking as Category I 
potential carcinogens; the other 
approximately ten (10) candidates for 
rulemaking as Category 11 potential 
carcinogens. 

Factors to be considered in setting 
priorities (where data is available) 
include: (1) the estimated number of 


exposed workers; (2) the estimated 
levels of human exposure; (3) the levels 
of exposure to the substance which have 
been reported to cause an increased 
incidence of neoplasms in exposed 
humans or animals; (4) the extent to 
which regulatory action can reduce not 
only the risks of contracting cancer but 
also other occupational and 
environmental health hazards; (5) 
whether the molecular structure of the 
substance is similar to the molecular 
structure of another substance which 
meets the definition of a potential 
occupational carcinogen; (6) whether 
there are substitutes that pose a lower 
risk of cancer or other serious health 
problems, or available evidence 
otherwise suggests that the social and 
economic costs of regulation would be 
small; and (7) other health and safety 
hazards and the actions being taken or 
planned by other governmental agencies 
in dealing with the same or similar 
health and safety hazards 
(§ 1990.132(b)). These factors together 
would include the extent to which 
health improvements can be achieved 
through regulation. The criteria will 
serve as rough guidelines to OSHA and 
the public in the development of 
priorities for the scientific review and 
regulation of potential carcinogens that 
maximize health improvements. 

While the OSHA priority system 
includes as appropriate the assessment 
of cancer risk to workers resulting from 
exposure to carcinogens where data are 
adequate (§ 1990.111 (j)), OSHA 
recognizes that quantitative risk 
assessment is at the frontiers of science 
and the results are crude or inexact 
because of the large number of 
uncertainties involved. The scientifc 
difficulties involved in performing risk 
assessment of carcinogens, using both 
epidemiological and animal data, are 
enumerated in detail in Section VIII. 

Well conducted epidemiological 
studies of excess cancer risks in humans 
from industrial exposure are likely to be 
more reliable than animal test studies 
for the purpose of quantitative risk 
assessment. However, it is often difficult 
or impossible to get the data necessary 
to conduct epidemiological studies from 
which it would be possible to make 
reasonable estimates of risks. This 
generally requires a work force which 
can be traced and measurements or 
reasonable estimates of past exposures. 
The association between workplace 
exposure and disease is frequently 
obscured by the long-latency periods 
involved for industrial carcinogens. 
Confounding variables such as multiple 
causality (e.g. smoking), exposures to 
other chemicals and synergistic effects 


further complicate the quantitative 
estimation of human risks. Also, it may 
be difficult to extrapolate from risks 
measured at high exposure to risks at 
lower exposures. See the discussion in 
Section IV above as well. 

Most potential carcinogens will be 
identified experimentally through 
animal tests. Animal studies present the 
major additional difficulty of 
extrapolating from high dose exposures 
in test animals to low dose exposure in 
humans. Section VIII above analyzes the 
difficulties, various scientific opinions 
and experience with past 
extrapolations. 

Even where quantification of risk is 
possible, a wide range of uncertainty 
will still exist. For example, as 
discussed in Section VIII above, the 
estimates of risk from exposure to vinyl 
chloride vary by a factor of one million. 
Estimates of risks may understate actual 
risks by orders of magnitude. The high 
degree of uncertainty involved requires 
that cautious and prudent assumptions 
be utilized in performing such risk 
assessments. For many substances, only 
qualitative risk evaluations may be 
possible, particularly where animal data 
are involved. 

The data constraints and large 
number of uncertainties involved in the 
estimation of human carcinogenic risks 
require a priority system that is 
sufficiently flexible to accomodate 
subjective information and policy 
judgments as well as information about 
the number of employees exposed, 
environmental exposure, the levels of 
exposure reported to cause excess 
incidence for neoplasms of various 
substances, and other factors to be 
considered as discussed above. Any 
priority list, therefore, cannot involve a 
strict numerical ranking scheme. The 
OSHA priority list will obviously 
determine only the approximate order in 
which rulemaking shall proceed and 
OSHA may select a substance not on 
the list. The final standard provides that 
OSHA will publish the priority lists in 
the Federal Register at least every six 
months and will periodically request 
information for the development of 
priorities. This process may lead to 
better data on priorities for regulation 
and elicit important information about 
newly-recognized hazards. 

A “cost-effective analysis” approach 
to establishing priorities holds 
considerable heuristic appeal to some. 
Under cost-effectiveness analysis, 
potential regulatory actions would be 
undertaken according to the number of 
lives saved per dollar of expenditure. 
Where such information is available, 
OSHA will make use of it in setting 
priorities under the Cancer Policy. 
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However, OSHA does not believe that 
such analysis can be used as the 
primary basis for priorities-setting for 
several reasons. 

First, OSHA believes that a more 
comprehensive cost-effectiveness 
priority system capable of providing 
meaningful estimates of relative costs 
per life saved cannot be formally 
developed given the data and resource 
constraints. The scientific difficulties in 
performing risk assessments in general 
at current exposure levels are magnified 
when health risks must be evaluated at 
alternative control levels. 

Such analysis would also require 
estimates of compliance costs at 
alternative levels of control. OSHA's 
considerable experience with cost 
projections for occupational health 
standards suggests that such estimates 
are very controversial, time-consuming 
and as the vinyl chloride case indicates 
(discussed below in subsection 9), often 
highly inaccurate. Given their 
significance in such a quantitative 
ranking scheme, OSHA cannot accept 
Dr. Lave’s suggestion for “back-of-the- 
envelope M cost calculations (Lave, Tr. 
7007). 

Cost-effectiveness analysis calculus 
would thus produce ratios of varying 
degrees of inaccuracy and 
comparability. In OSHA’s view, the 
resulting estimates would produce 
numbers that are so highly speculative 
as to be essentially meaningless for 
comparison purposes. OSHA has opted 
for a more manageable priorities-setting 
approach that provides greater 
assurance that health resources are 
channeled at serious health hazards. 

Second, a cost-effectiveness priorities 
scheme leaves unanswered how one 
evaluates quantitatively different health 
outcome possibilities (e.g., mortality 
versus morbidity) on a relative basis. 
Such calculations also ignore the 
subjective judgments necessary when 
cost and risk data are of differing 
degrees of uncertainty and where 
equivalent man-years saved estimates 
hide vast differences in death 
probabilities among different groups of 
workers. 

Finally, cost-effectiveness ratios 
formally incorporate predetermined 
alternative control strategies and thus 
determine both the timing and 
stringency of control. Such analysis does 
not meet statutory requirements to set 
“the standard which most adequately 
assures, to the extent feasible . . . that 
no employee will suffer material 
impairment of health.” (The Act, Section 
6(b)(5)). This is discussed below. 

OSHA, therefore, believes that 
consistent with the objectives of the Act, 
OSHA should set priorities to regulate 


substances in an order that maximizes 
the health benefits arising from such 
regulation. The OSHA priority system 
will include quantitative risk 
assessments where data are adequate 
and consider information on the social 
and economic costs of regulation as 
appropriate. The priority system 
included in the final Cancer Policy will 
thus provide better assurance that 
societal resources are concentrated on 
substances likely to produce the greatest 
health impacts in future regulations 
issued pursuant to this policy and 
improve the regulatory decision-making 
process. See Section IX-G of this 
preamble for a discussion of other non¬ 
economic aspects of the priorities issue. 

(2) Automatic Regulatory Requirements 
and Prescribed Timetables 

The OSHA proposal provided that 
following a brief comment period, upon 
initial classification of a substance as a 
Category I toxic substance, there would 
be the automatic issuance of an 
Emergency Temporary Standard (ETS). 
The ETS would have required the 
identification of exposed employees, 
monitoring of exposure levels, medical 
examinations, and immediate reductions 
in exposures to the lowest feasible level. 
Simultaneously with the issuance of the 
ETS, a proposed permanent standard 
was to be published, public comments 
invited and a hearing scheduled. At the 
end of the rulemaking, if the Secretary 
determined that classification of the 
substance was correct and not rebutted, 
a final standard was to be issued. 
Pursuant to Section 6(c) of the Act, the 
Final standard would be promulgated 
within six months from issuance of the 
emergency temporary standard. 
Permanent standards were also required 
for Category 11 Potential Carcinogens 
within a specified timeframe. OSHA 
received public comments concerning 
the provisions for automatic regulation 
of all workplace carcinogens within 
prescribed timeframes. 

Some participants in this proceeding 
supported the automatic issuance of 
emergency temporary standards for 
Category 1 Potential Carcinogens. For 
example, the NRDC, OCAW, EDF and 
UDF argued this was the correct 
approach in their joint post hearing brief 
(Ex. 268). It has been argued by those in 
favor of the automatic ETS provision for 
Category I Potential Carcinogens that 
the potentially serious health 
consequences associated with evidence 
of proven carcinogenic hazards in 
workplaces, necessitated immediate 
reductions in exposure levels and 
commencement of environmental and 
biological monitoring and investigation 
of engineering controls. Further, 


immediate issuance of an ETS would not 
prove unduly disruptive because of the 
flexibilities built into the proposed ETS 
model standard requirements. 

Other participants to these 
proceedings commented on the potential 
disadvantages of the automatic 
requirement for issuance of ETS 
standards. They contended that it would 
not be necessary in all circumstances 
and questioned the legality of the 
provision. See Ex. 252, pp. 84-89; Ex. 
251A. pp. 234-7. 

Section IX-^i has a detailed discussion 
of the questions presented by the 
automatic issuance of ETS’s and the 
changes OSHA has made from the 
proposal. OSHA has carefully reviewed 
the evidence on these issues. In 
summary, OSHA recognizes the need to 
establish a rational priority system to 
assure an orderly and effective 
approach to the scientific review and 
regulation of potential occupational 
carcinogens. The automatic issuance of 
ETS’s would make it difficult for a 
priority system to operate. Thus, the 
final Cancer Policy does not contain a 
requirement for automatic issuance of 
an ETS for Category I Potential 
Carcinogens. OSHA believes that 
prudent utilization of its resources 
requires the flexibility to target 
regulatory actions where they are most 
needed. OSHA will continue to issue 
emergency temporary standards as 
appropriate pursuant to Section 6(c) of 
the Act. This flexibility will also allow 
OSHA to propose permanent standards 
for substances without first issuing 
emergency temporary standards, thus 
assuring more efficient allocation of 
public and private resources. 

(3) Model Standards 

The OSHA proposal contained three 
model standards: an emergency 
temporary standard for Category I Toxic 
Substances, a permanent standard for 
Category I Toxic Substances and a 
permanent standard for Category II 
Toxic Substances. These proposed 
model standards included detailed 
requirements for monitoring, medical 
surveillance, housekeeping, hygiene 
facilities, shower rooms, lunch rooms, 
recordkeeping, etc. (Proposal, Ex. 1, 42 
FR 54187-95). It was to be an issue 
“whether the toxic substance has unique 
properties or uses that make the specific 
protective measures of the proposed 
(model) standard inappropriate or 
infeasible.” (Proposal, § 1990.113,123). 
But the Secretary was “to issue a final 
standard which shall follow the format 
and content of the model 
standard. . . . Any deviation, addition 
or change from that format and content 
shall be explained, together with the 
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reasons therefore.” (Proposal § 1910.114, 
124) 

Discussion in the Record focused on 
both the role of model standards and 
specific requirements. Industrial hygiene 
experts generally supported the need for 
the provisions as auxilliary controls 
under most circumstances. The Record 
on these questions and on the non¬ 
economic reasons for the changes from 
the proposal to the final regulation is 
analyzed in detail in Section X. 

Economic criticism of the role of 
model standards centered on concerns 
that relatively strong presumptions in 
favor of the detailed provisions of the 
model standards could lead to frequent 
inclusion of provisions for specific 
carcinogens that are ineffective as 
worker protection measures but impose 
substantial cost burdens on the 
regulated industry. 

For example, the RARG stated: 

"OSHA proposes that detailed model 
standards be triggered by the classification of 
a substance as a carcinogen. Because such 
substances can vary widely in such aspects 
as their potency, chemical state, primary 
route of entry, and production processes, the 
RARG report recommends that the model 
standards be kept flexible. The detailed 
requirements for certain means of 
compliance, certain types of hygienic and 
eating facilities, for specific housekeeping 
practices and for monitoring of the workplace 
air may not always be appropriate or cost- 
effective.” (Ex. 253 p. 8. see also pp. 30-35). 

A number of other participants made 
similar comments. For example, API 
stated that: 

“The need for flexibility is demonstrated 
by the record of the proceeding which reveals 
considerable diversity among substances, 
workplaces and protective measures. Thus 
potential workplace carcinogens may vary 
considerably in carcinogenic potency, 
chemical state (liquids, gases, solids, dusts), 
primary route of entry, levels and variations 
in levels of exposures, specificity of tumor 
sites, the appearance of detectable 
precancerous conditions and in many other 
ways. Moreover the cost, form and 
availability of resources for controlling 
exposures, monitoring, medical testing and 
achieving other protective goals can vary 
substantially from one substance to another, 
and from one workplace to another.” (Ex. 252, 
App. 6, p. 6) 

After considering the Record, OSHA 
has decided to substantially increase 
the flexibility of the model standards 
provisions in order to accommmodate 
potential diversities among substances 
in chemical properties, routes of entry, 
process types and other characteristics 
relevant to health risks. For example, 
there appears to be less need for 
showering provisions in the case of 
gases than for dusts. The monthly 
monitoring provision of the proposal 


may also prove unnecessary in specific 
situations. (See Lave, ex. 117, pp. 19-33, 
but compare AFL-CIO, ex. 261, pp. 99- 
102 ). 

The final Cancer Policy provides that 
the model standard provisions will serve 
as guidelines to be followed when 
appropriate. Certain general types of 
requirements will be presumed to apply, 
such as monitoring and medical 
surveillance except where 
circumstances so warrant, but the 
detailed requirements are to be 
determined on a substance-by¬ 
substance basis in the individual 
rulemakings. See the extensive 
discussion of these changes in Section 
X. The use of model standards as 
guidelines eliminates the strong 
presumptions in favor of specific, 
detailed, and occasionally costly 
industrial hygiene provisions. Specific 
regulatory provisions will now be 
tailored to the needs of the particular 
substances regulated. 

The RARG (Ex. 253, pp. 8. 34) and 
several other parties recommended that 
OSHA give special recognition to 
"performance” standards. OSHA 
believes that the changes in the role of 
the model standards and in the design of 
specific provisions will improve the 
flexibility and performance-orientation 
of regulatory provisions for individual 
substances. 

In conclusion, the modifications 
adopted in the model standard 
provisions will substantially improve 
the cost-effectiveness of individual 
substance regulations. The flexibility 
introduced in the model standards will 
avoid requirements for standard 
provisions that do not improve worker 
health protection. 

(4) Action Levels and Percentage 
Exclusions 

The Cancer Policy proposal did not 
specifically provide for action levels or 
percentage exclusions. As discussed in 
depth in Section X.B.I. an action level is 
an exposure substantially under the 
maximum permissible exposure limit, 
below which few, if any, regulatory 
requirements apply. For example, the 
arsenic standard (29 CFR 1910.1018) 
contains a 10 p,g/m 3 permissible 
exposure limit with a 5 jig/m 3 action 
level. For exposure levels above 10 jig/ 
m 3 , the full requirements of the 
regulation are applicable. Exposures 
between 5 fig/m 3 and 10 jxg/m 3 require 
only medical and exposure monitoring 
provisions. Below the 5 /utg/m 3 action 
level, the only requirement is for initial 
environmental monitoring if there is a 
possibility that arsenic exposure might 
exceed the action level. 


A percentage exclusion exempts 
employers with regulated substances 
present as small fractions of other 
substances from most regulatory 
requirements. For example, employers 
who have ethyleneimene (29 CFR 
1910.1012) present as less than 1% of a 
mixture with another substance are not 
covered by that regulation. 

Action levels and percentage 
exclusions are designed to avoid 
unnecessary regulatory requirements at 
exposures substantially under the 
permissible exposure limit (PEL). Both 
may exclude from coverage certain 
workplaces well under the PEL. In 
addition, action levels provide for some 
necessary control precautions as 
exposures approach the PEL. Medical 
surveillance and environmental 
requirements can indicate situations 
requiring corrective action. 

OSHA’s proposal did not explicitly 
include an action level or percentage 
exclusion because it was believed that 
substantial variations in chemical 
properties and routes of entry (e.g.; 
dermal absorption versus inhalation) 
made difficult generalizations about 
these concepts. However, OSHA had 
found action levels or percentage 
exclusions appropriate in most of its 
prior regulations of carcinogenic agents. 
(See the 13 carcinogens regulated at 29 
CFR §§ 1910.1003-1910.1016. vinyl 
chloride at § 1910.1017, arsenic at 
§ 1910.1018, benzene at § 1910.1028, and 
acrylonitrile at § 1910.1045). 

Parties to the rulemaking generally 
criticized the absence of action levels 
and percentage exclusions concepts, 
arguing that failure to incorporate such 
provisions could, in many 
circumstances, greatly inflate the costs 
of compliance without providing 
additional health protection to 
employees. API recommended inclusion 
of the action level concept in the model 
standard for Category I potential 
carcinogens (Ex. 252, app. C. pp. 25-27) 
stating: 

"While provision for an action level may not 
always be appropriate, a definition should 
appear in OSHA‘s model standards to raise 
the issue for consideration in individual cases 
by OSHA and the public.” (pp. 26-27). 

AIHC also argued that action levels 
and percentage exclusions should 
generally be included in carcinogen 
standards. Regarding their potential 
advantages, AIHC stated: 

“By fixing a mixture cut-off, the number of 
regulated workplaces will drop dramatically 
without in any way endangering employee 
health * * 

“Similarly, the use of an action level makes 
it possible to reduce dramatically the cost of 
compliance since monitoring and medical 
surveillance, which make up a large part of 
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the costs of compliance, will be reduced." 

(Ex. 251A, p. 249). 

While OSHA believes that serious 
methodological flaws in the Snell Report 
(S. Ill—104 R&S. see discussion below) 
invalidate their cost of compliance 
findings, the Snell report consultants 
agreed that inclusion of an action level 
concept in their costing assumptions 
would have clearly lowered their 
compliance costs estimates (Tr. 3672- 
3673). For example, an estimated $1 
billion capital cost item in the ‘‘other 
industry" segment of the vinyl chloride 
industry would have been completely 
eliminated. (Tr. 3672-73). They also 
stated that an action level for 
tetracholoralthylene would 
"substantially lower the $331 million 
compliance costs projected for 
regulation of this chemical" (Tr. 3675). 

Other participants also expressed 
equally strong support for the 
establishment of an action level concept. 
Dr. Robert Harris, (S. 20), a recognized 
expert in workplace monitoring asked to 
testify by OSHA, recommended that a 
definition for action levels be 
incorporated in the model standards. 

The AFL-CIO also approved inclusion 
of action levels to the extent that the 
model standards did not define specific 
values, but allowed for case-by-case 
determination of appropriate lower 
limits (Tr. 5713, Ex. 261, pp. 98-99). 

OSHA agrees that inclusion of action 
levels or percentage exclusions in 
regulations of most carcinogens can, in 
appropriate cases, potentially create 
large costs savings without impairing 
worker health protection. The final 
Cancer Policy contains definitions of 
action levels and percentage exclusions 
to be applied where appropriate. 

(5) Suitable Substitutes 

The Cancer Policy proposal included a 
provision that would set a "no 
occupational exposure" level for 
confirmed carcinogens where a suitable 
substitute existed. This provision would 
not "ban" a carcinogen where a suitable 
substitute existed, but would encourage 
substitution by setting a very low 
exposure level. The final Cancer Policy 
retains this concept but with substantial 
modifications designed to meet 
technical and economic criticisms. 
Section XII-B of this preamble discusses 
at length the reasons for the proposal, 
public comments received, and the 
rationale for retention of the concept in 
changed form. 

OSHA is maintaining the "suitable 
substitutes" provision in the final 
Cancer Policy based on the generally 
accepted scientific principle that there is 
no existing method to reliably determine 


a safe level of exposure to a carcinogen 
(See Section V 10). Substitution (if 
feasible) is by definition the most 
protective compliance strategy since it 
eliminates the hazard without extensive 
control devices and avoids the 
possibility of unintended exposures 
caused by equipment malfunctions. The 
AFL-CIO (Ex. 261), United Automobile 
Workers (Tr. 5725), the Natural 
Resources Defense Council (C. 11-270. p. 
38. Ex. 268, p. 40; Tr. 6316-19), and the 
Health Research Group (Tr. 6352-54) 
strongly recommended that OSHA 
retain the suitable substitutes 
requirement for these reasons. 

However, a number of other 
participants contended that OSHA did 
not adequately define the term "suitable 
substitutes" in the proposal. OSHA 
intended that this provision be used 
only in cases where the substitute for 
the potential carcinogen was relatively 
effective technically and where the 
costs of substitution were feasible. It 
was pointed out, however, that the 
general language in the proposal could 
lead to applications of the suitable 
substitutes provision in circumstances 
where substitution was technically 
possible, but not nearly as effective, or 
where costs of substitution were not 
feasible. For example, AIHC argued in 
its post hearing brief that "substitution 
. . . would be dramatically costly and 
disruptive if forced where no 
technological alternative now exists . . . 
The huge irreversible shifts in the 
economy from such a price change or 
ban underline the great economic 
significance of this issue." (Ex. 251A, p. 
69). 

The AIHC utilized a study done by 
Charles H. Kline & Co. for Shell Oil 
Company (S. Ill—83) to support this 
contention. The Kline study assumed a 
substitution scenario banning the use of 
benzene, ethylene oxide and vinyl 
chloride. No statistical cost data was 
collected with which to perform a 
market analysis predicting the direct 
compliance costs and economic effects 
of substitution. Instead, the study relied 
on interviews with various industry 
officials (sometimes identified see p. 9, 
usually not see p. 12) to solicit responses 
as to whether such a policy would put 
their company "out of business" (p. 9) or 
create "sheer disaster" (p. 12). Kline 
then reviewed basic trends in 
production, price, and employment data. 
Normally, these trends would be applied 
to projections of cost increases due to 
regulation through input-output analysis 
to predict the economic effects. With no 
data base however, the Kline study 
could only qualitatively determine their 
numerical assessments of economic 


impacts. The study results, not 
surprisingly, suggested large price 
increases and reductions in output and 
employment for various industries under 
the assumed scenarios. 

In addition to the non-rigorous 
methodology and questionable survey 
techniques employed, the Kline study 
failed to establish reasonable scenarios 
concerning future regulatory outcomes 
under the suitable substitutes provision 
and to evaluate cases where 
substitution lowered costs. The failure 
of the study to establish parameters that 
properly reflect the scope of OSHA's 
substitution policy, invalidates use of 
the results as even crude indicators of 
likely regulatory impacts. Shell accepted 
that the "intent here was really to show 
what the extreme could be." (Tr. 5586). 

Previous OSHA experience with such 
studies leads to similar conclusions. For 
example, before the issuance of OSHA‘s 
vinyl chloride standard, Arthur D. Little, 
Inc. submitted a study (Ex. 69), similar to 
the Kline analysis for vinyl chloride, 
which concluded: 

"The companies in the PVC resin industry 
have stated that they would be unable to 
meet the newly proposed non detectable 
tolerance standard and its enforcement 
would force the shutdown of all PVC resin 
plants in the U.S.. . . 

"Summarizing the conclusions of this 
report, we find that an immediate shutdown 
of all PVC resin plants in the U.S. and the 
subsequent unavailability of PVC resin would 
result in a loss of 1.7-2.2 million jobs in 
consuming and related industries and a loss 
of domestic production value of $65-90 billion 
annually." (p. 1). 

Although OSHA set a 1 ppm level, 
then considered the lowest level 
detectible with available sampling 
techniques, none of the predicted 
consequences occurred. Retrospective 
analysis indicated that after the vinyl 
chloride regulation was issued, the 
growth trend in production of PVC 
continued at 8-11 percent annually, with 
the exception of the 1975 recession year. 
There was no net loss of employment 
although 2 of the oldest and least- 
efficient plants (out of 23) did shut 
down, while production costs increased 
only 6 percent. (Ex. 70) 

In view of the weaknesses of the Kline 
study and other examples placed in the 
Record (see the discussions submitted 
by the refractories industry and others 
in Section XII—B—5), as well as agency 
experience with similar studies, OSHA 
believes that the evidence fails to 
substantiate predictions of economic 
disaster stemming from the OSHA 
suitable substitutes provision. 

Nevertheless, OSHA is sensitive to 
the concerns expressed of possible 
severe economic consequences resulting 
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from improper application of a broad 
suitable substitutes provision. OSHA 
has therefore clarified the suitable 
substitutes provisions in the final 
regulation, to make explicit its intended 
policy that technological and economic 
feasibility considerations be applied to 
determinations of whether suitable 
substitutes exist. The final regulation 
requires that the technical feasibility of 
the possible substitute, including its 
relative effectiveness, be taken into 
account. The economic costs of 
substitution must also be considered in 
determining feasibility, including direct 
compliance costs and the time needed 
for raising capital and orderly 
changeover of production facilities. The 
final regulation requires that evidence 
on the relative safety of potential 
substitutes be carefully analyzed. This 
meets AIHC’s concern that the suitable 
substitutes provision might be utilized 
when the substitute itself is actually 
more hazardous. 

OSHA believes the modifications in 
the final suitable substitutes provision 
meet the economic concerns of industry 
representatives. These changes will 
make explicit reasonable policies 
regarding determinations of whether a 
suitable substitute exists or whether 
substitution is infeasible. However, 
OSHA has retained the preference for 
substitution as the most protective 
compliance strategy for carcinogens 
where substitutes are found suitable. 

(6) Engineering Controls 

The final Cancer Policy maintains the 
preference for engineering controls and 
work practices to reduce worker 
exposure to potential occupational 
carcinogens. OSHA's policy reflects the 
much greater relative-effectiveness of 
engineering and work practice controls 
and the frequently greater failure rate of 
personal protective equipment. 

Section X.B.7 of the preamble 
provides a detailed discussion of 
alternative technological approaches to 
controlling carcinogens and concludes 
that the greater relative-effectiveness of 
engineering and work practice controls 
is substantial. The following sections 
briefly summarize the evidence. 

While expressing a general preference 
for engineering controls, some parties 
recommended that greater reliance be 
placed on respirators as a feasible and 
cost-effective alternative to engineering 
controls in certain situations. API slated 
that while agreeing that engineering and 
work practice methods are generally 
preferable, “the record shows that 
engineering or work practice controls 
will be plainly cost-ineffective in 
situations even though they are 
technologically and financially 


possible." (Ex. 252, App. B. p. 247). The 
AIHC (Ex. 251A, p. 274) and the 
American Iron and Steel Institute (Ex. 
219, pp. 38-40) expressed similar views. 

Dr. Zeckhauser also suggested that 
personal protective devices be 
considered acceptable primary control 
strategies when “cost-effective." He 
stated, 

“What 1 am suggesting—and I am not an 
expert on respirators or engineering 
controls—is that we use the most cost- 
effective means of reducing exposures where 
that is available. If respirators are effective 
and they protect workers at the same cost 
better than engineering controls, then I would 
say we should have respirators." (Tr. 4353.) 

Nearly all industrial hygiene experts 
expressed the opposite position; namely, 
that personal protective devices should 
serve only as secondary lines of 
defense. See the testimony of Mr. Held 
(Univ. of Cal., Lawrence Livermore, Tr. 
2683), Mr. Soule (S. V-15, p. 8), Mr. 
Douglas (Univ. of Cal., Los Alamos, S. 
V-19, p. 3), Mr. Holaday (S. V-20, p. 3) 
and Dr. Billings (Johns Hopkins, S. V-31, 
p. 13). 

Other industrial hygiene experts also 
recommended against primary reliance 
on respirators. Mr. Thorpe, testifying on 
behalf of API, stated: 

“And as soon as you say respirators, 
everybody gets a bit claustrophobic about the 
idea of a man working eight hours with a 
mask on in a horribly dusty environment; and 
they are naturally repelled by that. And I do 
not think there is anyone in his right mind 
that is going to advocate that a man be 
required to work eight hours a day. five days 
a week in that kind of situation.” (Tr. 4514.) 

Dr. Langer (Dow), Tr. 5118; Dr. Janus 
(Hooker Chemical), Tr. 4161; Dr. First 
(AIHC), Tr. 6852-3; and Dr. Jaeschke 
(Stauffer), Tr. 6796, expressed similar 
views. 

OSHA has carefully reviewed all 
relevant aspects of the Record on this 
issue. OSHA believes that the 
substantial weight of the industrial 
hygiene evidence supports the continued 
primacy of engineering and work 
practice control strategies. 

OSHA accepts that in some 
circumstances, respiratory protection 
may be cheaper than engineering 
controls. However, simply because a 
particular technological approach is 
cheaper does not mean it is “cost- 
effective." 

The cost of a respirator control 
strategy is frequently analyzed only in 
terms of capital outlays. However, in 
addition to capital costs, a 
comprehensive respirator program 
would require more frequent and careful 
monitoring and medical surveillance. 
This would involve increased 
recordkeeping, employee notification, 


and observation of monitoring, as well 
as worker education and training. 
Employers would also have to provide a 
program of tests to demonstrate and 
ensure fitting. OSHA would have to 
ensure compliance through increased 
inspection activity. All of these factors 
contribute to substantial administrative 
costs involved in implementing a 
comprehensive respirator program that 
must properly be included in estimates 
of the relative costs of respirators 
compared to engineering and work 
practice controls. 

Further, there is substantial evidence 
that even a comprehensive respirator 
program may not provide adequate 
protection because of reliability 
problems. In addition to technical 
efficiency problems, difficulties are 
frequently encountered in preserving 
face fits, and in installing, cleaning, and 
replacing filters. 

Communication is also difficult while 
wearing a respirator. Any jaw 
movement can break the facepiece-to- 
face seal and cause respirator leaks. 
Claustrophobia, anxiety and general 
physical discomfort may also limit the 
effectiveness of respirators. 

Cost-effective approaches are only 
meaningful when alternative 
technologies are of comparable 
reliability in providing worker 
protection. Quantification of the risks 
associated with alternative control 
strategies is at the frontiers of science. 
This problem is significantly magnified 
when the alternative control strategies 
involved widely-differing degrees of 
reliability of both a technical 
(theoretical efficiency) and in practice 
nature. In addition to the relatively 
greater failure rate of respirators, a cost- 
benefit analysis would have to adjust 
benefit (reduction in risk) estimates to 
reflect the extent of non-supervision, 
bad-fitting, and other reliability factors. 
Conventional cost-benefit analyses in 
favor of respirators have not made such 
adjustments. Such risk estimation in 
practice would be difficult and highly 
uncertain given the current state-of-the- 
art of risk assessment techniques and 
the heavy dependence on predictions of 
employer behavior. Furthermore, the 
administrative costs necessary to insure 
a respirator program of comparable 
effectiveness to engineering controls 
would likely be substantial, thereby 
lowering the benefit to cost ratio (even 
assuming equal reliability). 

Finally, as pointed but in Section 
X.B.7., the OSHA requirements for 
engineering controls are not as inflexible 
as industry representatives suggest. For 
example, Sections 1990.151 and .152 
permit the use of respirators in 
maintenance or similar intermittent 
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operations where engineering controls 
are not feasible. 

(7) The Role of Economics in Setting 
Exposure Levels 

The proposal followed the approach 
U9ed by OSHA in past regulations to set 
permissible exposure levels for 
carcinogens, requiring that exposures to 
Category I toxic substances be reduced 
to the "lowest feasible level." Several 
parties suggested a formal integration of 
quantitative risk assessments with cost 
data in determining appropriate levels of 
hazard control. 

To understand the differences in these 
approaches, it is useful to clarify the 
Secretary’s decision-making process and 
differentiate that from other approaches 
which rely upon traditional cost-benefit 
analysis. 

The Secretary’s decision-making 
process under OSHA first involves an 
evaluation of the adverse health effects 
which result from exposure to a toxic 
substance, using disease epidemiology 
and toxicological evidence and 
exposure monitoring data, where 
available. Health assessments help to 
determine the overall magnitude and 
severity of occupational disease 
problems. They assist in determining the 
need for regulatory actions 
(prioritization); in evaluating properties 
of exposure to given health hazards (i.e.. 
routes of entry, chemical state, etc.); and 
in relating the extent of exposure risk to 
carcinogenic agents in specific industrial 
settings (i.e., processes, presence of co¬ 
contaminants, intensity of exposure 
etc.). Many aspects of such health 
evaluations are necessarily qualitative 
in nature because of data limitations 
and the large number of uncertainties 
involved. 

OSHA also conducts technology 
assessments which include an 
evaluation of existing control technology 
and of the regulated industry’s 
capability to develop or purchase 
control technology, to redesign its 
production technology, and to develop 
and utilize substitute products or 
equipment. The economic consequences 
of alternative technological approaches 
are one factor in the analysis, along with 
an evaluation of both the technical 
reliability and comprehensiveness of 
protection of alternative control 
strategies. 

As part of this generic approach to 
regulation of carcinogens, OSHA has 
concluded that quantitative risk 
assessments, where available, may be 
utilized as a factor in establishing 
priorities for regulation. Health 
assessments of both a quantitative and 
qualitative nature are also relevant in 
rulemakings for evaluating control needs 


for specific industries and processes; in 
the design of standard provisions (e.g., 
the need for action levels, biological and 
environmental monitoring frequency, 
etc., and in assessing likely health 
outcomes from regulation. 

The determination of feasibility 
includes an assessment to determine the 
lowest exposure level generally 
achievable by the affected employers 
through engineering and workpractice 
controls. This level takes into account 
that in some locations where control is 
difficult, respiratory protection may be 
used to supplement engineering controls. 
The cost of achieving this level are 
compared with the economic 
capabilities of affected industries. The 
regulation issued i9 designed so as to be 
achievable from an economic 
perspective. Some factors which the 
agency takes into account in assessing 
economic feasibility where appropriate 
include the costs of best available 
control technology and work practices; 
exposure levels achieved by industry 
leaders; costs of new and improved 
control technology which is "looming on 
the horizon"; the ability of each affected 
industry and the national economy to 
bear financial costs, among other 
factors. 

OSHA’s determination of feasibility 
has been narrowly construed by some to 
be restricted only to matters determining 
the economic affordability of controlling 
exposure of the substance under 
consideration. However, the Department 
of Labor in the brief to the Supreme 
Court on benzene in Marshall v. 
American Petroleum Institute has 
stated: 

"Second, 29 U.S.C. 655(b)(5) comes 
into play after the Secretary decides to 
issue a new standard. Thus, if a 
rulemaking record affirmatively 
demonstrates that an existing standard 
is highly protective and that imposing a 
more stringent standard would threaten 
the industry’s ability to respond to other 
health hazards without significantly 
improving health protection, the 
Secretary has discretion not to issue the 
standard or to delay regulation until 
more immediate hazards are 
addressed." 

"Furthermore, the Secretary ha9 never 
asserted that he is precluded from 
considering (where there is some reason 
to believe it is so) whether the cost of a 
standard is sufficiently large that the 
affected industry will be unable to 
respond effectively to future health 
hazards. If that situation were to arise, 
the statutory phrase ‘most adequately 
assures, to the extent feasible’ (Section 
655(b)(5)) is sufficiently flexible to allow 
the Secretary to take into account in 
setting a standard the need for the 
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industry to meet future threats to 
employee health. In short, there is no 
realistic basis for respondents* 
hyperbole that the Secretary’s 
regulatory approach will lead to a 
severe misallocation of finite 
occupational health resources.*’ 

Several of the major industrial 
participants advocated that an 
"efficiency-based" approach be used to 
determine permissible exposure limits. 
Their approach would estimate risks to 
workers and compliance costs at 
alternative levels of exposure for each 
substance regulated. The cost and risk 
reduction estimates at various exposure 
levels of substances would be integrated 
into a framework for achieving 
maximum worker protection per dollar 
of health resources expended. Efficiency 
criteria would determine the stringency 
of control technology mandated. 
Exposure levels would be set higher 
(lower) than the lowest feasible level 
defined by OSHA depending on whether 
the costs of hazard abatement at the 
margin were higher (lower) than the 
value of preserving life or preventing 
disease. 

OSHA has carefully examined the 
evidence in this Record on alternative 
approaches to regulating toxic 
chemicals. The final Cancer Policy 
retains the OSHA proposal’s approach 
to standards setting in conjunction with 
an explicit priority system to direct 
regulatory efforts at more serious health 
hazards. It requires that exposure to 
confirmed carcinogens be reduced to the 
lowest feasible level, but adds language 
to make explicit OSHA’s intent to take 
into account technological and 
economic considerations in determining 
feasibility. 

OSHA believes that this decision¬ 
making process reflects not only the 
clear legislative mandate discussed 
below, but also avoids technical and 
methodological problems which render 
alternative decision rules inappropriate. 
Specifically, OSHA has determined that 
an approach to setting permissible 
exposure limits based on efficiency 
criteria alone would be inappropriate for 
three reasons. 

First, a cost-benefit or cost- 
effectiveness approach hinges critically 
on the ability to develop reliable 
numerical estimates of cancer risks. 

Risk assessment techniques, particularly 
for carcinogens, are too crude and 
unreliable to permit the depth of 
analysis necessary for estimating the 
extent of health impairment associated 
with different exposure levels. (See 
Section VIII for an extensive discussion 
of this issue.) OSHA believes that while 
quantitative risk estimates can be a 
useful element along with other factors, 
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in setting priorities and in examining 
likely health outcomes from regulation, 
estimates with wide variations that may 
understate cancer risks by many orders 
of magnitude are not sufficiently 
instructive for setting control levels. 
Cancer is an irreversible disease leading 
to death with no demonstrated threshold 
or safe level and thus requires a highly 
protective regulatory approach. 
Uncertainties in cost estimation 
introduce further distortions into 
comparisons of costs and health benefits 
which render cost-benefit ratios 
inappropriate as the basis for decision 
rules for determining levels of worker 
protection. 

Second, as a matter of policy, 
decisions based on efficiency criteria 
are not appropriate because they ignore 
equity considerations. The economic 
savings from less protective regulation 
accrue to industry in the form of higher 
profits and to consumers through lower 
prices. But the costs are borne by 
workers through increased industrial 
illness and death rates. 

Finally, OSHA believes that correct 
interpretation of its legislative mandate 
requires the agency to set the lowest 
feasible level for those substances 
where no safe level can be shown. 

The following sections outline several 
alternative approaches based on formal 
integration of risk assessment and 
technological/economic evaluations and 
the methodological and legislative bases 
for OSHA’s determination that 
alternative decision rules for 
determining acceptable exposure levels 
are inappropriate. 

Industry representatives 
recommended that numerical estimates 
balancing social costs and benefits from 
the primary basis for the setting of 
standards for individual carcinogenic 
agents. These parties argued that the 
OSHA Cancer Policy as proposed was 
designed to achieve a risk-free society, 
and that this is an undesirable goal 
because it is impossible to achieve and 
wasteful of economic resources. 

Industry participants contended that 
cost-benefit analysis would ensure 
maximum health protection because of 
limitations in the total health resources 
available for improving workplace 
health. 

Dr. Zeckhauser, for example, argued 
that workers and society at large, would 
suffer if health expenditures are not 
efficiently allocated because fewer 
cases of cancer would be prevented (Tr. 
4410). Similarly. Dr. Lave indicated that 
since society is willing to spend only 
some of its resources on health 
protection, it must attempt to determine 
the value of possible purchases in order 


to make intelligent expenditure 
decisions.” (Lave. Tr. 6993). 

The AIHC summarized the views of 
many industry participants in their post¬ 
hearing brief (Ex. 251 A, pp. 22-230). 
They concluded: 

"AIHC believes that the record strongly 
supports the conclusion that OSHA should 
undertake a cost/benefit analysis as part of 
the regulatory process to determine the level 
of control. This may not necessitate an 
elaborate formal cost/benefit analysis but it 
does mean that OSHA will have sufficiently 
identified the societal costs and benefits that 
it can more reasonably determine an 
acceptable level of risk—the reasonably 
necessary level—in setting particular 
standards." (Ex. 251A, p. 230) 

The methodologies employed in cost- 
benefit or cost-effectiveness analysis 
have been discussed at length in the 
section on analysis of the record. They 
will only be briefly summarized below. 

Conceptually, it may be appropriate to 
tally the costs and benefits to society at 
large associated with an investment 
project. Under this cost-benefit 
framework, if benefits exceed costs, 
there is a net social benefit and the 
project should be undertaken. Regarding 
occupational health investments, 
estimates of the costs of compliance at a 
particular control level would be 
compared to the permanent or long-term 
benefits of improved occupational 
health defined as the costs of 
nonregulation. Exposure levels would be 
lowered only the extent that the benefits 
of improved health (including extended 
longevity) exceed hazard abatement 
costs; otherwise, resources would be 
more efficiently spent elsewhere. 

Dr. Wilson advocated such a cost- 
benefit approach to regulating chemical 
substances with risks of death between 
1/100 and 1/100,000 per year. Controls 
would be installed only to the extent 
that they save one life for every $1 
million in expenditures, his implicit 
estimate of the value of human life. 

Other parties to the proceeding 
recommended cost-effectiveness 
analysis as a procedure for setting 
standards. (It should again be noted that 
the term “cost-effective” has two 
meanings. Drs. Lave and Zeckhauser use 
it as a noun to describe a formal 
mathematical analysis which is 
explained in the next paragraph. Cost- 
effective also may be employed as an 
adjective to refer to the achievement of 
a predetermined degree of health 
protection with the least expenditure of 
society’s resources.) 

Cost-effectiveness analysis avoids 
some of the human valuation problems 
attendant with cost-benefit analysis. 
Under this framework, estimates of 
costs and risk reduction at various 


exposure levels for different substances 
would be expressed in terms of lives 
saved per dollar of health expenditures. 
OSHA would proceed to regulate in 
order each chemical to the level which 
would save the most lives per dollar. 
Some chemicals would undergo more 
than one regulatory proceeding. For 
example, suppose that there are 3 
carcinogenic chemicals. Controlling 
chemical X from 500 to 100 would save 1 
life per $100,000; from 100 to 20, 1 life per 
$500,000; and from 20 to 1,1 life per $2 
million. Controlling chemical Y from 200 
to 50 would save 1 life per $200,000; from 
50 to 10,1 life per $750,000; and from 10 
to 2,1 life per $5,000,000. Controlling 
chemical Z from 10 to 1 would save 1 
life per $600,000; and from 1 to 0.1,1 life 
per $1 million. 

For this hypothetical case, Drs. 
Zeckhauser and Lave would recommend 
the following governmental response. 
First. OSHA would regulate X from 500 
to 100. then Y from 200 to 50, then Z 
from 10 to 1, then X from 100 to 20, etc. 
Regulation would not continue until all 
possible regulatory actions were 
exhausted, but would stop at the point 
where the cost to save one life was 
greater than the risk that society 
deemed acceptable. Cost-effectiveness 
analysis was to be further expanded to 
include alternative control strategies, 
noncarcinogenic health effects, and even 
nonoccupational health actions 
(highway safety, hospital construction, 
etc.). 

A cost-effective or cost-benefit 
approach to setting permissible 
exposure levels would balance control 
costs and predicted benefits at the 
margin. Dr. Zeckhauser explained 
marginal analysis and its use in setting 
exposure levels as follows: 

”[I]t is important to determine not only how 
much is achieved on average for a particular 
level of expenditure but how much is 
achieved at the margin . . . We might look at 
a standard that reduces exposure by an 
amount X at an expenditure of $100 million. 
The gain may seem worth it. But the gain at 
the margin may be rather minimal. What if 
we would achieve a reduction of 99% of X for 
an expenditure of merely $50 million? Well, 
that last small reduction in exposure would 
be costing a very great deal.” 

Under this incremental approach, that 
last unit of protection would be required 
only when it is cost-effective. 

AIHC and API submitted lengthy post 
hearing briefs (exs, 251 and 257 
respectively) in support of cost- 
effectiveness and cost-benefit analysis 
for the setting of standards as well as 
priorities. They recommended that 
economic and risk assessments be 
performed for each proposal. This 
information would then be formally 
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integrated into a cost-benefit or cost- 
effectiveness analysis. Under this 
approach, the lowest feasible level 
would not automatically be set for 
Category I carcinogens, rather the cost 
and benefits would be used as part of 
the regulatory process to determine the 
“reasonably necessary” level of risk. 

While cost-benefit or cost- 
effectiveness analysis can illustrate the 
nature of economic trade-offs involved 
under various regulatory alternatives, 
they say little about how much 
occupational health improvement 
society can afford or is willing to pay 
for. Wilson’s recommendation 
attempted to define an overall objective 
function for determining acceptable 
levels of risk. Using comparative risk 
analysis. Dr. Wilson calculated single¬ 
point estimates of risks which 
individuals voluntarily [engaging in 
certain sports activities) or involuntarily 
live with [pedestrian in a motor age). For 
example, he calculated that some 
individuals voluntarily accept a risk of 
death of 1/1000 per year of activity to 
engage in risky sports such as auto 
racing and rock climbing. Smokers 
“voluntarily” accept a level of risk three 
times higher. People “involuntarily” 
accept a risk of 1/5000 per year from 
motor vehicles—his highest estimate of 
involuntarily accepted life-style risk. 

The highest fatality rates that Wilson 
reports among occupational groups in 
the workforce presently are 
approximately 1/1000 per year for coal 
miners, railroad workers and 
firefighters. However, the risk of death 
for coal miners from work-related 
causes approaches 1 death per 100 
annually when fatalities from black lung 
disease are included. 

He argued as an appropriate 
benchmark for risk reduction that OSHA 
not attempt to lower occupational risks 
below other voluntarily accepted risks 
levels. (S.I11-104D, p. 36). He used his 
estimates of non-occupational risks 
voluntarily accepted or involuntarily 
lived with to develop risk categories for 
structuring occupational regulatory 
actions. 

Dr. Wilson recommended different 
regulatory responses for risks in excess 
of one death per 100 employees per year 
(regulation irrespective of cost) and for 
risks below one death per 100,000 
annually (no regulation). For 
occupational risks of death between 
these boundaries, cost-benefit analysis 
would determine the reduction in risks. 
(See discussion in the subsection on 
analysis of the Record for further detail). 

While these efficiency approaches 
may be intrinsically appealing as 
“objective” numerical decision rules, 
they are inconsistent with the Act. In 


addition, they are beset, in practice, by 
serious technical and methodological 
problems that expose their subjectivity 
and undermine their appropriateness as 
the decision mechanism for determining 
exposure levels. 

The following sections examine the 
analytical and legislative difficulties 
underlying such analyses. 

First, OSHA believes that the use of 
cost-benefit and cost-effectiveness 
analysis to set exposure levels in a 
largely mechanical fashion is 
inappropriate because the calculations 
involved are crude and carry serious 
potential for misleading health 
determinations. Cost-benefit and cost- 
effectiveness analysis depend crucially 
on the reliability of risk and cost 
estimates for thfeir legitimacy, since 
relationships between a series of these 
numerical estimates define the set of 
substances for regulation and the 
stringency of control levels. 

The Record contains extensive 
comments on the difficulties involved in 
performing cancer risk assessments. 
There is intense scientific controversy 
on the issue of the reliability of risk 
estimates, particularly for 
carcinogenicity. Some scientists and 
expert committees contend that risk can 
be confidently estimated, while others 
believe that risk assessments are likely 
to be highly inaccurate. Their various 
views on differences in quantitative 
responses between test animals and 
humans, and methods of extrapolating 
from high doses to low doses are 
analyzed in Section VIII. 

Even strong proponents of risk 
assessment recognized the significant 
difficulties inherent in relating disease 
incidence to different exposure levels. 

Dr. Lave, testifying on behalf of the API 
stated, “It is generally difficult to 
estimate the extent of the decrease in 
the probability of accident or disease 
when a safety device is added or 
exposure levels are lowered. Indeed 
some of the questions are almost 
impossible to answer in principle since 
they involve low exposures over 
prolonged periods to small groups.” 
(S.III-125, p. 10.) Dr. Zeckhauser also 
accepted the enormous difficulties 
entailed in estimating the number of 
lives saved through a specific reduction 
in exposures, but argued that such 
estimates must be made despite their 
crudeness. 

A careful review of the scientific 
evidence has led OSHA to conclude that 
risk assessments for carcinogens are in 
general highly inaccurate and can not 
provide a sufficiently reliable basis for 
determining levels of worker protection. 
The ability to perform quantitative risk 
assessments for carcinogens differs from 


classic toxins because there is no known 
safe level for exposure to carcinogens. 
Risk assessments must be made for 
exposure levels where data are usually 
unavailable. While extrapolation from 
historical statistical bases is the 
conventional technique for computing 
such estimates, risks for nearly all 
industrial carcinogens must be identified 
experimentally because of the long 20- 
40 year latency periods between 
exposure and onset of disease. For most 
carcinogens, such assessments will 
require extrapolations from high dose 
animal tests to much lower exposures in 
human populations. 

As a result, unlike other toxic 
substances, no single number with a 
small range of uncertainty can be found 
to represent a safe level. For 
carcinogens, the “best estimate” from 
standard linear no-threshold 
interpolation represents only a 
beginning in the assessment of risk. 

Such a single number “best estimate” 
may understate or overstate actual 
cancer risk by orders of magnitude. 'Hie 
actual risk may be 10-10.000 times larger 
or smaller than the predicted risk. 

Two examples illustrate the enormous 
range of valid estimates of risk for 
carcinogens which are possible under 
different, but plausible assumptions. 
Estimates of risk for vinyl chloride at 1 
ppm vary by a factor of 1 million, from a 
life-time risk of exposure of 1/ 
100.000,000 to 1/100. For saccharin, 
estimates of excess bladder cancer 
cases derived from animal data as a 
result of lifetime saccharin use range 
from .001 per 1,000,000 exposed to 5,200 
per 1,000,000 exposed. An estimate 
based on epidemiological data predicts 
15,000 bladder cancers per 1.000,000 
exposed. The range in possible 
defensible estimates is over ten million 
(See Section VIIlcB). 

OSHA believes that crude estimates 
of risk exhibiting such wide variation 
are not sufficiently instructive to form 
the basis for setting exposure levels. 
Cancer is an irreversible disease 
commonly leading to death with no 
known safe levels of exposure and thus 
requires a high level of protection. 

The final Cancer Policy will use 
quantitative risk assessments where 
data are available to develop a priority 
system for regulating chemical 
carcinogens. OSHA has determined that 
such risk assessments despite the range 
of uncertainty can provide a rough but 
useful guide for identifying overall 
health needs, along with other factors. 
Even at this level of analysis, OSHA 
recognizes that the large uncertainties 
inherent in the quantification of cancer 
risks require a priority system that is 
sufficiently flexible to accommodate the 
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qualitative information and policy 
judgments necessarily involved. 

OSHA also believes that the benefits 
of a proposed regulation should be 
carefully examined where appropriate. 
However, where ranges of uncertainty 
are large, a single number “best 
estimate” (the most likely value) for risk 
is misleading. Rather a range of 
uncertainty must be recognized that 
constitutes crude guesses as to a 
probability distribution of risk. 
Traditional cost-benefit analyses 
undertaken in welfare economics do not 
encounter uncertainties of this 
magnitude. When great uncertainty as to 
risk exists the decision of what 
numerical value for risk accompanies a 
particular exposure level ceases to 
become objective in the rigorous 
scientific sense. 

Further uncertainties for the validity 
of cost-benefit or cost-effectiveness 
computations enter in the predictions of 
compliance costs. Such analyses would 
require estimates of compliance costs at 
alternative levels of control. OSHA’s 
considerable experience with cost 
projections for occupational health 
standards suggests that such estimates 
are very controversial, time-consuming 
and as the vinyl chloride case indicates, 
often highly inaccurate (see subsection 
#9 below). Such studies are generally 
forced to analyze the compliance costs 
associated with conventional techniques 
since the costs of untested technological 
and process innovation and changes in 
product characteristics cannot be easily 
determined. 

Cost-effectiveness calculus would 
thus produce ratios of varying degrees of 
inaccuracy and comparability. In 
OSHA’s view, the resulting estimates 
would produce numbers for comparison 
purposes that are highly speculative and 
carry great potential for misleading 
health determinations. A cost-benefit 
ratio is therefore an inappropriate 
decision rule for setting permissible 
exposure levels. 

There are still other methodological 
difficulties undermining useful 
interpretation of cost-benefit results. 

The cost and benefit streams differ in 
temporal distributions. Determination of 
an appropriate discount rate for future 
benefits is controversial, yet the 
predicted benefits are highly sensitive to 
particular values selected. In addition, 
there are serious problems in valuing 
different kinds of benefits relative to 
each other (e.g., injury vs. death, pain, 
and suffering vs. loss of function). Many 
important social benefits never enter 
cost-benefit ratios since they are 
intangible and thus not easily converted 
to monetary dimensions. 


For cost-benefit analyses of 
occupational health regulation, an 
especially serious methodological 
problem is involved where adverse 
health outcomes include premature 
death, because it would be necessary to 
assign a value to human life. 

Attempts to assign economic weights 
to human life have often assumed a 
human capital approach, which values 
an individual’s economic contribution to 
society. Human life valuation is 
calculated in terms of the present 
discounted value of future income 
streams (gross output) or the present 
discounted value of future income 
streams minus an individual’s 
consumption (net output). This approach 
assumes that the only goal of economic 
policy is to maximize Gross National 
Product. Human life valuations also 
depend critically on earnings levels, 
leading to lower values for the retired, 
women, and disadvantaged low-wage 
groups (Ex. 220b-110,110D. 110N, 109 p. 
57). 

Another approach avoids any direct 
calculations of the loss of potential 
earnings or spending. Instead, the value 
of human life is implicitly calculated 
based on the cost of programs paid for 
by society that increase or decrease the 
number of deaths, such as the kidney 
dialysis program. However, estimates 
based on these “social” values have 
been found to differ widely depending 
on the program (Ex. 220b-110g). 

Another methodology is based on 
insurance policies. Insurance premiums 
and death probabilities associated with 
specific activities have been used to 
calculate the value that individuals set 
on their lives. However, this approach is 
conceptually deficient since life 
insurance refers only to compensation to 
others. 

Finally, attempts to value life have 
been based on estimates of wage 
premiums paid for high-risk occupations, 
using regression analysis. This 
methodology is based on the principle 
that workers in high hazard jobs will 
demand premiums to compensate them 
for the additional risks entailed. The 
annual (hourly wage) premiums required 
to assume the additional risks are then 
converted into estimates of the value of 
human life. The results of this 
methodology are mixed. Estimates of the 
value of human life (where risk 
premiums have been found) vary widely 
with average figures ranging between 
$100,000 and $1 million. In addition to 
technical analytical problems involved 
in individual studies, the general 
validity of this methodology rests on the 
assumption of perfectly competitive 
labor markets. Hence, this approach 
requires that workers possess accurate 


knowledge of risks and make well- 
informed choices, an unlikely 
assumption for workplace carcinogens, 
and that workers can readily move to 
lower-risk jobs. 

Dr. Lave, an advocate of cost-benefit 
analysis, pointed out the difficulties of 
placing a value on life. He stated: 

“While dollars are the natural metric of 
abatement costs, they are alien to the 
measurement of benefits. As explained 
above, the notion of explicitly valuing 
premature death or morbidity in dollars is 
repugnant. (Shelling. 1968; Burger. 1976; Lave 
and Sesken. 1977). Nonetheless, the refusal 
do so can be shown to result in grave 
misallocation of resources and in capricious 
behavior.” (Ex. 117, p. 13) 

After examining all the evidence in 
the coke oven proceeding (made part of 
this Record in Ex. 220b). where 
extensive data and arguments were 
presented on whether it was appropriate 
to attempt to put a dollar value on life, 
OSHA concluded: 

"that these methodologies do not adequately 
quantify the value of life. Accordingly we 
decline so.” (41 FR 48751) 

The evidence presented in the Cancer 
Policy confirms this conclusion. OSHA 
believes that it is not possible for it to 
place a value on life and regulate on this 
basis. 

Still another methodological problem 
occurs for cost-benefit analysis when 
comparing different technologies. A 
benefit-to-cost ratio, expressed as “lives 
saved (or cancers prevented) per dollar 
expended” is the criterion generally 
used for cost-effectiveness 
determination, but its use is frequently 
difficult when comparing alternative 
control technologies which control 
hazards with differing reliability and 
comprehensiveness of protection. (This 
was discussed at length in the economic 
section on respirators.) 

All of these factors assure that cost- 
effectiveness or cost-benefit calculus 
would produce ratios of differing 
degrees of inaccuracy and 
comparability. In OSHA’s view, the 
resulting estimates would produce 
numbers that are highly speculative. 
Methodological deficiencies make 
difficult technically correct, non- 
arbitrary comparisions of cost and 
benefits and render cost-benefit analysis 
inappropriate as the decision rule for 
setting permissible exposure levels for 
carcinogens. 

Finally. Wilson’s recommendation 
moved beyond cost-benefit analysis in 
attempting to establish the overall 
parameters for determining acceptable 
levels of occupational risks. Under 
comparative risk analysis, the risks of 
other voluntary and involuntary risks 
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that people live with are computed and 
these are used to establish boundaries 
for setting occupational exposure levels. 

Various parties discussed the 
concepts behind Dr. Wilson’s 
methodology for determining 
"acceptable” risk based on historically 
observed levels of voluntary or 
involuntary risks. Dr. Lave (above and 
Ex. 117) discussed at length various 
research attempts to analyze the risks 
that humans are willing to accept. He 
pointed out the conceptual and practical 
difficulties inherent in evaluations of 
risk, including the large variations in the 
risks that humans view as acceptable, 
the difficulties that individuals face in 
assessing risks, and the characteristics 
of risk that influence individual 
preferences for risk. These include 
whether the risk is voluntary or 
imposed, familiar or unknown, of 
immediate occurrence or indeterminate 
in the future, and whether the risk 
affects large number of people with low 
probability or small numbers with high 
probability (pp. 17-19). 

OSHA does not find this approach 
convincing. The validity of this 
methodology for determining acceptable 
levels of occupational risk based on 
observed risk decisions in other areas 
hinges on several critical assumptions 
which are highly controversial. These 
include the individual's ability to 
properly assess risk; that past behavior 
is indicative of present attitudes; that 
existing levels of risks are acceptable 
norms; and the ability to define 
predictable patterns of risk tolerance. In 
OSHA’s view, many of these 
assumptions appear inappropriate. 

In addition, Dr. Lave noted that for 
some categories of risk, such as 
occupational risk, individuals demand 
greater reductions in risk levels than for 
other classes with larger objective risk 
probabilities. Lave attributed this to 
irrational behavior. OSHA draws a 
different conclusion. The risk-benefit 
evidence suggests to OSHA that there 
are complex non-additive dimensions to 
risk that invalidate simple comparisons 
between non-occupational voluntarily 
accepted risks and occupational risks 
(i.e., between familiar routine risks and 
the unfamiliar risks of workplace 
exposure to toxic substances). 

In addition to the methodological 
problems outlined above, OSHA 
believes that as a matter of policy, 
efficiency criteria alone are not 
appropriate because they ignore equity 
considerations. The economic savings 
from less protective regulation accrue to 
industry in the form of higher profits and 
to consumers in the form of lower prices. 
But the costs are borne by workers 


through increased industrial illness and 
death rates. 

Efficiency analysis cannot 
accommodate the distributional 
implications involved when the costs 
and benefits accrue to different 
subgroups. Welfare comparison could 
only be made if there is an acceptable 
method for aggregating individual 
utilities (satisfactions) into a social 
welfare function ranking alternative 
efficient arrangements in order of their 
social desirability. Unfortunately, it has 
been conclusively demonstrated that no 
satisfactory aggregation procedure is 
possible. As a result, economic analysis 
ignores equity considerations because 
they involve interpersonal comparisons 
of utility, whereby one group is made 
better off, while another is made worse 
off. 

Dr. Ashford (MIT), discussed the 
implications of equity for cost-benefit 
analysis. He stated: 

“The most serious limitation (of cost- 
benefit analysis), however, lies in the failure 
to successfully deal with the fact that the cost 
and benefit streams accrue to different 
parties. One person's benefit cannot be 
neatly traded off from another's cost. 
Maximizing social welfare should not 
necessarily be equated with optimizing social 
welfare. Equity and economic efficiency are 
sometimes conflicting goals. As a decision 
tool, cost-benefit analysis can be useful in 
identifying the nature of the trade-offs; as a 
decision rule it is useless. Regulation of toxic 
substances is an expression of social policy, 
not economic policy, and the social decision 
does not end with internalizing the social 
costs of producing and using chemicals and 
followed by equating costs and benefits at 
the margin." (Tr. 2402-3) 

See also Dr. Ashford’s discussion at pp. 
2400-2402 and Dr. Hazleton’s in Ex. 247, 
pp. III-l to 3. 

OSHA believes that it would be 
inappropriate for an agency statutorily 
required "to assure so far as possible 
every working man and woman in the 
nation safe and healthful working 
conditions” to ignore such equity 
considerations. 

Finally, OSHA believes that the 
Cancer Policy approach to regulating 
carcinogens to the lowest feasible level 
most accurately reflects the 
requirements of the OSH Act because a 
safe threshold level of exposure cannot 
be demonstrated for carcinogens. This 
position has just been clearly stated by 
the D.C. Circuit in AFL-CIO v. Marshall 
(78-1562’ 1/24/79), a decision upholding 
the OSHA cotton dust standard. The 
Court stated: 

“Industry petitioners would have the court 
impose an additional constraint on OSHA’s 
authority to determine standards. They claim 
that under the feasibility requirement, OSHA 
must demonstrate that 'the benefits of the 


standard are in proportion with the costs 
which it imposes.' This amounts to a claim 
that no standard may be promulgated under 
section 6(b)(5) of the Act absent a formal 
cost-benefit analysis. The industry similarly 
argues that OSHA must justify the expense 
imposed by its standard by comparing it with 
the industry's proposed alternatives. 

“OSHA agrees that a systematic evaluation 
of costs and benefits is to be encouraged 
within the limits of available estimation 
techniques, yet it contends that such analysis 
is not requried. OSHA argues that the OSH 
Act constrains its regulation of dangerous 
substances 'only by the limits of feasibility.’ 
We agree. 

“We also find that no additional 
constraint is imposed by the Act’s definition 
of a health or safety standard as reasonably 
necessary or appropriate to provide safe or 
healthful employment. The language of the 
Act and the clear intention of Congress 
permit no other conclusion. 
***** , 

"In the OSH Act, Congress itself struck the 
balance between costs and benefits in the 
mandate to the agency. Section 6(b)(5) 
unequivocally mandates OSHA to set the 
standard which most adequately assures, to 
the extent feasible, on the basis of the best 
available evidence, that no employee will 
suffer material impairment of health or 
functional capacity." 

Thus Congress concluded that the benefits 
of health protection warranted the expenses 
of an effective standard. 

. . . Congress determined in the OSH Act 
that any severe risk to employee health must 
be eliminated or reduced if feasible means to 
do so exist. This calls for a two-step analysis 
by the agency: (1) determining whether health 
impairment is threatened by the suspect 
substance, and (2) determining whether the 
selected strategy protect workers from this 
risk is both technologically and economically 
feasible. Nothing in the statute or its 
legislative history requires a further 
determination that the costs of the standard 
bear a “reasonable" relationship to its 
benefits. 

"Further, cost-benefit analysis would not 
necessarily improve agency health and safety 
determinations. These techniques require the 
expression of costs, benefits and performance 
in often arbitrary, measurable terms. They 
may hide assumptions and qualifications in 
the seeming objectivity of numerical 
estimates. Especially where a policy aims to 
protect the health and lives of thousands of 
people, the difficulties in comparing widely 
dispersed benefits with more concentrated 
and calculable costs may overwhelm the 
advantages of such analysis. 

OSHA considered the alternative proposed 
by the industry and found it inadequate to 
protect against the health risk at issue. We 
recognize that the agency's control strategy is 
costly. But it is the result of long and 
comprehensive investigation by the agency 
assisted by extensive public participation. 
(Slip opinion pp. 51-52.) 

OSHA’s choice of the lowest feasible 
level has also been approved in 
Industrial Union Dept. v. Hodgson, 499 
F. 2d 467 (D.C. Cir., 1974), American Iron 
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and Steel Institute v. OSHA, 577 F. 2d 
825 (3rd Cir., 1978) and the Society of 
Plastics Industries v. OSHA , 509 F. 2d 
1301 (2nd Cir., 1976). This approach has 
been rejecteu in American Petroleum 
Institute v. OSHA, 581 F. 2d 4931 (5th 
Cir., 1978), cert, granted. The Agency 
has appealed the Fifth Circuit’s decision 
on the basis that the Act and 
Congressional intent require that 
employee exposure to carcinogens be 
reduced to the lowest level feasible. 

To summarize, in examining the 
Record on the generic cancer policy it is 
clear that the same criticisms of the 
Secretary's decision-making process are 
raised which were raised in previous 
hearings on specific standards. The 
criticisms fall into three areas: (1) 
specific disagreements concerning 
health, technological or economic data. 
*(2) the depth of analysis taken in risk 
assessment or technology/economic 
evaluations and (3) the Secretary’s 
decision rule regarding the extent and 
nature of worker protection required by 
employers. • 

The first type of criticism is discussed 
in other sections of the document. The 
second type has been explained at great 
length in this section. The Secretary has 
always recognized the importance of 
undertaking risk and technology/ 
economic assessments. However, the 
depth of such analyses should not be 
pushed further than the state-of-the-art 
justifies. The difficulties involved in 
performing risk assessments, especially 
for carcinogens, have been enumerated 
both m this section and in Section VIII. 
Unlike classic toxic substances, there 
are no demonstrated safe levels of 
exposure for carcinogens. Risk estimates 
for carcinogens involve a wide range of 
uncertainty. For carcinogens, a single 
point-estimate of risk may understate or 
overstate actual cancer risks by orders 
of magnitude. The actual risk may be 
factors of 19-10.000 larger or smaller. A 
single number "best estimate" for risk is 
therefore not a p pr op riate. Rather, a 
range of uncertainty must be recognized 
which constitutes crude guesses as to a 
probability distribution of risk. 
Traditional cost-benefit analyses 
undertaken in welfare economics do not 
encounter uncertainties of this 
magnitude. When great uncertainty as to 
risk exists the decision of what risk 
accompanies a particular exposure level 
ceases to become objective in the 
rigorous scientific sense. 

In choosing among alternative 
strategies to control hazards, more than 
the costs of control must be taken into 
account. Technology assessments must 
include an evaluation of both the 
technical reliability and 


comprehensiveness of protection of 
alternative technological approaches. 

A benefit-to-cost ratio, expressed as 
"lives saved (or cancers prevented) per 
dollar expended" is the criterion used 
for cost-effectiveness determination in 
traditional cost-benefit analyses, but its 
use is methodologically inappropriate in 
the control of carcinogens. Traditional 
cost-benefit criteria are inappropriate 
decision rules for setting exposure 
levels, where estimates are highly 
uncertain and where economic 
evaluations of alternative control 
technologies involve wide-ranging 
differences in reliability and 
comprehensiveness of protection. In 
addition, traditional cost-benefit 
analysis takes no cognizance of equity 
considerations which are paramount to 
occupational health regulation. 

The Secretary concludes, for all the 
reasons discussed above, that while a 
careful examination of the costs and 
benefits of a proposed regulation may 
be useful, a cost-benefit decision rule is 
an inappropriate basis for setting 
permissible exposure levels of worker 
exposure to carcinogens. 

Relevant to the third criticism, the 
Secretary’s mandate under the OSH Act 
is clear and specific as to the degree of 
protection required to be provided to 
workers from exposure to toxic 
substances. As long as there are 
workers faced with a risk of "material 
impairment", protection must be 
provided "to the extent feasible." 
Discretion as to what constitutes 
material impairment or what is feasible 
lies with the Secretary and has been 
shaped by the court decisions. Cancer is 
an irreversible disease leading to death 
with no threshold or safe level and thus 
requires a highly protective approach. In 
addition, this approach has been 
successful in protecting employees in 
the past, has not created significant 
economic disruption in prior regulations 
and is consistent with the requirements 
of the Act. 

In conclusion, this process reflects not 
only the clear legislative mandate 
discussed above, but also avoids 
methodological problems which make 
alternative decision rules inappropriate. 
Therefore, the final Cancer Policy 
retains the proposal’s provision that 
worker exposure to confirmed 
carcinogens is to be reduced to the 
lowest feasible level taking into account 
technological and economic 
considerations. 

(8) General Amendments to the Part 

The OSHA Cancer Policy establishes 
procedures for regulating industrial 
carcinogens designed to streamline the 
promulgation of standards for hazardous 


substances. Numerous public comments 
were received on the advantages of a 
generic approach to regulating 
carcinogens. Such a policy would 
increase the efficiency and consistency 
of OSHA’s rulemaking on carcinogens 
by resolving certain issues that are 
routinely raised in individual 
proceedings based on widely accepted 
scientific principles and prudent policy 
judgments. Adopting these principles as 
a matter of policy will permit more 
timely issuance of regulations and more 
effectively utilize agency resources. A 
more systematic and predictable 
approach to regulating carcinogens will 
also provide industry and workers with 
improved information on future 
regulatory actions. 

A generic policy will thus assure that 
subsequent regulations achieve a greater 
overall reduction in the incidence of 
workplace cancer. (Section II presents a 
more detailed discussion of the relative 
advantages of a generic approach to 
regulating chemical carcinogens). 

Industry witnesses argued that by 
establishing a generic policy, OSHA 
would not be able to keep pace with the 
fast-changing science of cancer or 
technological advances. The principal 
economic issues centered on concern 
that OSHA determinations regarding 
primary control strategies and the role 
of risk assessments would nullify any 
future significant developments in 
respirators that might make them 
equally as effective as engineering 
controls or in risk quantification 
techniques. 

OSHA has determined after careful 
review of the evidence that the current 
state-of-the-art requires primary reliance 
on engineering and work practice 
controls to effectively control exposures 
to potential occupational carcinogens 
and on achieving the lowest feasible 
level to assure maximum health 
protection. (See discussion above and in 
Section VD10). 

However, the final OSHA Cancer 
Policy has expanded opportunities for 
amendment of the policy. The policy 
provides amendments based on 
procedures for individual petitions, 
recommendations of the federal health 
research institutes, and periodic agency 
review (at least every three years) to 
permit consideration of significant 
scientific and technical advances. 

(§ 1990.106). Such reviews will assure 
that any significant unanticipated 
developments in control technologies or 
risk methodologies that render current 
state-of-the-art practices obsolete aie 
not precluded from future consideration. 
In addition § 1990.145 permits amending 
the policy in the course of a substance 
specific rulemaking if substantial new 
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evidence becomes available. Such 
procedures assure that technological 
breakthroughs in respirators or scientific 
advances in risk quantification 
techniques could be accommodated to 
the extent appropriate through suitable 
amendments to the Cancer Policy. The 
amendment procedures are analyzed in 
Section IX.D. 

(9) The “Snell Report” 

The Snell Report (S. III-104 R & S) 
submitted by the American Industrial 
Health Council attempted to assess the 
total cost impact of the carcinogen 
proposal. OSHA has carefully evaluated 
both the report and relevant public 
comments and concluded that the Snell 
estimates have little predictive value. 
This conclusion is based on both the 
particular methodology employed in the 
study and on conceptual and practical 
difficulties associated with applying 
such costing procedures to generic 
standards in general. OSHA believes 
that meaningful economic analyses can 
only be performed for individual 
regulated substances. The Cancer Policy 
provides for a careful analysis of 
exposure levels, costs, and feasibility 
including technical and economic 
considerations in the rulemaking 
proceeding for the regulation of each 
individual chemical. 

The Snell study developed cost 
estimates for regulating 7 substances 
and a composite group of pesticides at 
alternative exposure levels. The case 
studies used confidential data submitted 
by producer and user industries. Total 
cost estimates of the Cancer Policy were 
extrapolated from this base. The survey 
data and additional evidence obtained 
from prior OSHA regulations and public 
sources were used to deduce estimating 
factors reflecting compliance costs of 
regulating the case-study group of 
chemicals at alternative control levels. 
These substance-specific cost factors 
were expressed in terms of a base unit 
(percent of value of shipments for 
producer industries and per exposed 
employee for user industries). Separate 
cost factors from different data sources 
were combined with the case study 
factors in some fashion to produce 
composite estimating factors for the 
specific substances. The factors used 
relied heavily on “study team” judgment 
rather than on more objective 
engineering or statistical criteria. 

To obtain overall cost estimates for 
the Cancer Policy required specification 
of the future number of regulated 
chemicals and the stringency of 
permissible exposure limits for Category 
I Potential Carcinogens. The study 
developed several regulatory scenarios 
for these parameters. The number of 


regulated substances assumed ranged 
from 38 to 2,415 chemicals. The 2,415 
substances include all chemicals on the 
NIOSH list where there has been any 
literature reference of possible 
carcinogenicity. Alternative permissible 
exposure levels selected were 10 ppm, 1 
ppm, and below 1 ppm. Portions of these 
chemicals groups were designated as 
Category I or Category II Potential 
Carcinogens according to certain 
assumptions. Crude assumptions 
regarding multiple exposures, 
substitution possibilities, and 
technological developments were used 
to adjust overall coverage (value of 
shipments and exposed employees) 
categories for groups of chemicals. 

The extrapolation technique used 
involved multiplying these adjusted 
values of shipment or exposed employee 
figures by the appropriate estimating 
factors, to produce total cost estimates 
under various regulatory scenarios. 
Based on this methodology, the study 
calculated estimates of capital costs 
ranging from $9 billion to $88 billion and 
annual costs from $6 to $36 billion 
depending on assumptions concerning 
the number of chemicals regulated and 
levels of engineering control. 

A large number of criticisms directed 
at the Snell Report conclusions took 
issue with specific technical aspects of 
the study design, data base, and project 
implementation. These will be discussed 
in the following sections. 

Numerous data inadequacies 
undermine the validity of the Snell 
analysis. The study attempted to project 
costs from a narrow base of 7 case 
studies and some additional data to a 
large universe of chemicals. Given the 
wide diversity in chemical properties, 
routes of entry, production processes, 
and time-weighted exposures, it is not 
clear whether these 7 substances can be 
considered representative of the 
potential chemical population. Snell 
made no attempts to validate whether 
these substances were appropriate as 
proxies for the total universe. 

The small sample size and low 
response rate to the study survey (only 
76 questionnaires of the 7,000 printed 
copies were received from 9 companies) 
could have introduced serious unkown 
biases in sample characteristics for 
substances, industries, exposure levels, 
processes and other relevant technical 
determinants of costs. 

In addition to potential sample biases, 
the small size of the primary data base 
also reduces the statistical reliability of 
the projections. (In statistical 
terminology, as the sample size 
increases, the sample mean approaches 
the population mean: Law of Large 


Numbers.) Snell agreed in response to 
oral questions: 

A. Dr. Nemec (Snell): “It is correctly 
stated that as we move further away 
from the seven case studies, the 
accuracy of the data base decreases.” 
(Tr. 2850-1) 

The importance of sample size for 
estimation accuracy is accentuated for 
the user industries which have 
substantially fewer survey observations 
but incur approximately 95 percent of 
the compliance costs. For example, Snell 
estimated for the medium scenario that 
producer industry capital costs would 
total $0.4—$l.l billion or 2 percent of 
total capital costs. The other 98 percent 
($16-$46 billion) of capital costs would 
accrue to the user industries. (St. Ill— 
104R p. IA-2.) 

Witnesses also pointed out 
weaknesses in the data collection 
methods used by Snell. Data 
confidentiality provisions precluded 
assessment of the reliability of the data 
base (Tr. 3876-7). The opportunity for 
independent evaluation of the data set is 
important given the large variance in 
compliance costs among substances and 
within producer and consumer 
industries and the costing method’s 
dependence on employer-based surveys. 
Dr. Hazleton, Associate Dean and 
Professor in the Lyndon B. Johnson 
School of Public Affairs at the 
University of Texas, an economic 
consultant to OSHA, brought out 
through his questioning (Tr. 3961-2) and 
also stated in his comments (Ex. 247, p. 
IV-13, n. 2) that had an appropriate 
methodology been followed the 
underlying data could have been made 
available while confidentiality was 
maintained. 

Dr. Hazleton also criticized the 
questionnaire language for a design bias 
which would encourage employers to 
exaggerate cost impacts. For example, 
the questionnaire stated that “the 
proposed regulation would lead to a 
flurry of regulatory activity” and that an 
industry committee “believes that the 
OSHA proposal might result in the 
improper classification of a substantial 
number of substances and that the 
proposal’s economic costs might be out 
of proportion to its possible benefits.” 

(p. IV-11 to 12.) 

Although Snell argued that the study 
employed an engineering approach to 
estimating costs, they conducted no 
engineering evaluations of specific 
control technology, environmental 
monitoring or analysis of exposure data, 
which are conventional techniques for 
engineering analysis. Instead, Snell 
relied heavily on data supplied by 
industry in the case studies and 
questionnaires. No independent 
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supportive evidence for evaluating the 
validity of the cost estimates were 
collected outside of a few plant visits 
and contacts with a few suppliers of 
control technology. (Tr. 3872-8) 

The costing methodology primarily 
assumed that compliance would be 
achieved by conventional control 
technology and processes. Retrofit 
technology often proves to be an 
expensive control strategy relative to 
installation of new processes or 
technologies that are more cost-effective 
or efficient control strategies. 
Retrospective studies of the vinyl 
chloride industry showed that 
substantially lower compliance costs 
were achieved through innovative 
alterations in production processes. (See 
discussion below.) 

Data base problems are further 
compounded by weaknesses in the 
techniques used to extrapolate the total 
cost impacts of the Cancer Policy. These 
methodological difficulties arise from 
several sources. First, the estimating 
factors critical to cost projections (see 
general discussion above on the Snell 
study methodology) were not derived in 
any consistent or explainable fashion. 
Estimating factors for chemicals were 
computed separately from the 7 case 
studies, economic studies prepared for 
other OSHA regulations, and other 
survey sources. These separate 
estimating factors were then combined 
in some manner to obtain overall 
estimating factors for individual 
chemicals. Snell did not take a mean or 
median figure or utilize some generally 
recognized engineering or statistical 
formula. Instead, the overall estimating 
factors relied heavily on “study team 
judgment.” Snell stated in response to 
questions: 

A. Dr. Nemec (Snell): I would call your 
attention to Appendix E-l-3 at the 
bottom of the page we indicate the 
average and standard deviation as well 
as the ultimate factor used which is 
labeled “Study Team Judgment.” * * * 
(Tr. 3939—40) 

In addition, differences in data 
accuracy would seem to dictate that 
estimating factors derived from the case 
studies be weighted most heavily. In 
fact, the overall estimating factors 
chosen are consistently higher than the 
mean or median of the estimating 
factors derived from the case studies. 

Dr. Hazelton stated, 

"In the question period, it was pointed out 
that the study team judgment in many 
instances produced a figure which was 
considerably in excess of the mean cr median 
observation for the case study substances. 

For example, for Category l substances at a 
PEL of 10 ppm, the study team judgment is 2.2 
percent of the final value of shipments for 


capital costs in the substance producing 
industries. Note that as shown in Table 3B 
above, the mean of the case study 
observations was 1.4 and the median was 0.9. 
Recall also the Snell had previously reported 
that '* * * as we move further away from the 
seven case studies, the accuracy of the data 
base declines. 1 Nonetheless, in this case, as in 
many others. Snell’s judgment appears to 
have ignored the case study data and to have 
selected a number which is more 
representative of additional inputs, in this 
case selecting 2.2 which is just below the 
median of the additional inputs. In neither the 
Snell Study nor the Snell Testimony, docs 
one find any discussion of how these 
judgments were reached, other than the 
comment that they represented the collective 
wisdom of a team of experts." (Ex. 247, IV- 
25-26: See also Tr. pp. 3954-61). 

For the user industries in particular, 
the average cost factors derived from 
the case studies are consistently much 
lower than the aggregate cost factor 
used. No reason for selecting the cost 
factors used are supplied despite the 
fact that the user industry exhibits a 
greater range of potential cost factor 
values and user industry estimates 
dominate the total estimated costs of the 
proposal. The manner in which these 
estimating factors were modified to 
determine ranges of estimates are also 
not explainable in any consistent 
fashion. 

Witnesses also criticized the value of 
shipment and number of employee 
bases. Dr. Hazelton points out that no 
particular justification is given on the 
appropriateness of utilizing the value of 
final shipments and numbers of 
employees exposed as the base unit for 
the estimating factors. Possible 
alternatives, for example, would be 
pounds of chemicals shipped, or number 
of workplaces with exposures. Further, 
because Snell did not supply underlying 
data, there is no way of analyzing the 
base choice selected. (Ex. 247, pp. IV- 
14-15). 

These bases were adjusted to reflect 
alternative regulatory scenarios on the 
number of chemicals regulated and 
stringency of control requirements. (See 
discussion above on general 
methodology of the Snell Report). Many 
witnesses criticized the crude 
assumptions used to develop these 
scenarios. Particular criticism was 
directed at assumptions for the number 
of chemicals regulated, the classification 
of substances as Category I or II 
Potential Carcinogens, the 1.5 estimate 
of multiple exposures, the standardized 
cost estimates for nonengineering 
controls in user industries, and various 
control requirements (e.g.. at 10 ppm, 50 
percent of employees in usef industries 
would require engineering controls). The 
particular assumptions used often 
appeared arbitrary and without much 


supporting documentation. Some 
provided unrealistic scenarios of likely 
regulatory options under the Cancer 
Policy. 

These methodological problems led 
many witnesses to conclude that the 
Snell Study estimates could not be 
interpreted in any meaningful way. The 
Report of the Regulatory Analysis 
Review Group submitted by the Council 
on Wage and Price Stability concluded 
that “there are a number of major 
methodological problems with the BAH 
(Booze Allen & Hamilton or Snell) study 
which makes it impossible to place great 
confidence in its results.” (Ex. 253, p. 12. 
Appendix A of the Report analyzes 
those problems at length.) 

Dr. Hazelton came to similar 
conclusions, he stated: 

"Given the reliance on confidential data 
which was not included in the report, and 
which was elicited in a manner which would 
tend to bias upward the estimates; the 
extreme variation in compliance cost 
estimates among substances for both the 
substance producing and using industries; the 
doubtful basis of the selection of the three 
scenarios; and the frequent reliance on 
judgments that are not explained, it is not 
possible to come to any conclusion about the 
validity of the Snell compliance cost 
estimates other than that it would be a 
mistake to place any reliance on them." (IV- 
26-27). 

Snell submitted two responses to the 
criticisms dated September 11,1978 (Ex. 
218) and October 23,1978 (Ex. 251C). 
Snell argued that its critics 
misinterpreted the scope and objectives 
of the report and failed to take into 
account the limited time available for its 
preparation. Technical responses were 
made regarding the choice of estimating 
factors and the handling of multiple 
exposures. In its Po9t Hearing Brief (Ex. 
251A), the AIHC industry group stated 
that the “AIHC does not argue that the 
Snell estimates are hard numbers upon 
which regulatory decisions should be 
made, but rather that they are indicators 
of the need to take a closer look.” (pp. 
110 - 111 ). 

OSHA has carefully reviewed the 
Snell study and various criticisms of the 
analysis. This preamble has detailed 
OSHA’s assessment of various technical 
issues. Based on that review, OSHA 
agrees with the conclusion of a number 
of participants that the Snell estimates 
are unreliable and hold little predictive 
value as indicators of the likely 
cumulative cost impact of all future 
OSHA regulations of carcinogens. 

Certain parties to the rulemaking 
recommended that OSHA perform a 
more comprehensive economic analysis. 
(See, for example, the Regulatory 
Analysis Review Group (Ex. 253) and 
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the AIHC (Ex. 251A)). The agency has 
declined to do so for three reasons. 

First, the Cancer Policy, which is 
designed to structure and speed-up the 
regulation of cancer-causing chemicals 
will not directly impose economic 
burdens. 

Second, while the Cancer Policy will 
“affect” costs of individual standards 
(e.g. by requiring primary reliance on 
engineering controls for Category I 
Potential Carcinogens), it incorporates 
the requirement that standards be 
feasible. Specific determinations of 
feasibility will be made in the context of 
individual rulemaking proceedings. 

Third, on the basis of careful 
evaluation of the Snell methodology and 
alternative techniques, OSHA has 
determined that it is not possible to 
estimate meaningful costs for the cancer 
policy for several reasons. 

Both the Snell study and economic 
studies performed by OSHA for 
individual substances indicate that cost 
of compliance estimates for the Cancer 
Policy and for health standards in 
general are highly sensitive to the 
specific values selected for parameters 
which cannot be reasonably determined 
at the present time and which can only 
be resolved during rulemaking 
proceedings for specific chemicals. 
These variables include: the number of 
chemicals regulated, particular 
chemicals which prove to be 
carcinogenic, category of regulation, 
exposure levels established, control 
strategies, presence of action level or 
percentage exclusion provisions (see 
discussion above) and compliance 
periods. 

For example, the incremental 
annualized costs of compliance for a 
new acrylonitrile standard varied over 
110 percent, from $24 million to $84 
million depending on the permissible 
exposure limit selected. Annualized 
costs of compliance for the cotton dust 
standard also varied significantly (by 
over 175 percent) depending on 
differences in levels of control. For the 
Snell study, estimates of the total direct 
costs of the cancer proposal differed by 
over 600 percent depending on the 
number of substances or stringency of 
control assumed. Snell accepted this 
point. 

Q. “So that in fact there could be a 
very, very large variation in the 
estimate, depending upon how all these 
seven categories were handled.” 

A. Dr. Nemec (Snell): “Indeed.” (Tr. 
3868). 

Retrospective analysis of the vinyl 
chloride study performed for OSHA by 
the same Snell Division illustrates the 
difficulties involved in projecting 
reasonably accurate costs to achieve 


compliance of just one chemical, to a 
specified control level, in an industry 
with relatively few plants and similar 
processes. The Snell vinyl chloride 
report predicted that the lowest feasible 
levels which could be achieved for the 
VCM industry was 2-5 ppm at an 
estimated direct capital cost of $24 
million (Tr. 3896, Ex. 68, Chart (Exhibit) 
V-4). It estimated that the lowest 
feasible level achievable in the PVC 
industry was 10-15 ppm at a direct 
capital cost of $140 million (Tr. 3896-7, 
Ex. 68, Chart (Exhibit) V-9). Total costs 
for the VCM and PVC industries were at 
these levels estimated at $164 million. 
Snell also derived a cost estimate for 
attempting to achieve 1 ppm, which they 
argued would not be feasible. The 
estimated $564 million in direct capital 
costs for the VCM industry to attempt to 
achieve 1 ppm (Tr. 3898-9: Ex. 69, Chart 
(Exhibit) V-10). They estimated costs for 
the PVC industry to attempt to achieve 1 
ppm at $1.35 billion (Tr. 3900-3; Ex. 65 
Exhibit V-14). In fact, both industries 
did achieve the 1 ppm level in about 
three years at a cost of $22 million for 
the VCM industry (Tr. 3889). The $2 
million figure in the transcript should be 
$22 million—See S. 104 R, pp. VA 14 and 
22) and at a cost of $105 million for the 
PVC industry (Tr. 3889). Therefore, 
actual cost figures for achieving the 1 
ppm control levels selected by OSHA 
are only about 7 percent of predicted 
costs, $127 million versus $1.91 billion. 

In fact, the actual costs to achieve the 1 
ppm level were less than the estimates 
derived by Snell to achieve 2-5 ppm for 
VCM and 10-15 ppm for PVC. 

Snell disputes that their “no 
detectable level” estimate in the 1974 
prospective study was for the 1 ppm 
level, claiming that the “no detectable 
level” that they costed out was below 1 
ppm. However, at the time of the study, 
it appeared that 1 ppm and “no 
detectable” level were in fact similar. 
The scientific evidence on the state-of- 
the-art regarding measurements using 
available sampling techniques was 
mixed. Some experts indicated that 1 
ppm was the lowest readily detectable 
level then in the factory setting while 
other experts pointed out that lower 
levels were measurable in the 
laboratory setting. The Snell vinyl 
chloride report uses different 
formulations in several places. The 
study conclusions, however, suggest that 
1 ppm approximates the “no detectable” 
level. It states: 

“Based on the industry survey and Snell’s 
independent assessments of the state-of-the- 
art of the technology, it is concluded that 
achieving ‘no detectable' (0-1 ppm) VCM 
levels in the VCM industry is not feasible 
principally through engineering means." (Ex. 


68, p. VI-1, the same statement is repeated on 
that page for the PVC industry.) 

The evidence and discussion above 
clearly indicates that it is not possible to 
estimate with any validity the future 
costs of regulating a currently unknown 
number of chemicals to unspecified 
levels of control. 

These uncertainties are further 
compounded in the final Cancer Policy 
which establishes a priority system and 
more flexible, “cost-effective” model 
standards provisions. The OSHA 
priority system influences the^timing of 
regulations. The Snell methodology 
assumed a simple comparative static 
framework whereby oil substances for 
regulation as defined under the various 
scenarios were assumed to be 
simultaneously and immediately 
regulated. While problems exist with 
this methodology, it could be justified as 
a reasonable simplifying assumption 
based on the automatic regulatory 
requirements triggered by classification 
of a substance as a Category I or II 
Potential Carcinogen and the provisions 
for issuance of final regulations within 
prescribed timeframes. The fixed 
baseline established by this 
methodology can be readily compared 
with one of “no regulation.” 

The final Cancer Policy’s inclusion of 
a priority scheme that eliminates 
automatic regulatory triggers invalidates 
this simple approach. With a priority 
system, different baselines for 
substances would be required to reflect 
the order and timing of standards 
issuance. Such baselines simply cannot 
be reasonably forecast. They would 
require knowledge of a series of 
complicated and unknowable issues 
such as the relative priority for 
regulation of all currently known and 
unrecognized serious occupational 
health hazards, the intertemporal 
distribution of capital costs, technology 
life-cycles (both plants and equipment) 
and future opportunities for 
technological innovation. The final 
standard also improves the flexibility 
and cost-effectiveness of standard 
provisions, introducting yet more 
uncertain dimensions into a cost 
analysis. 

Thus, OSHA believes that the total 
cost impact of future standards issued 
pursuant to OSHA’s Cancer Policy 
cannot be estimated because of the 
enormous uncertainties surrounding the 
set of specific chemical substances 
(many of which are presently unknown), 
the exposure level set after feasibility 
analyses, standards provisions to be 
established, and the order and timing of 
future substance-by-substance 
regulation. There are simply too many 
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unknown variables that preclude 
development of a meaningful system for 
estimating the cumulative costs of the 
OSHA Cancer Policy. 

These complexities could be even 
further expanded if OSHA were to 
attempt to estimate the marginal cost of 
OSHA’s generic approach to regulating 
carcinogens versus other possible 
approaches. Since occupational 
carcinogens would continue to be 
regulated in the absence of the Cancer 
Policy, OSHA believes that estimation 
of incremental costs is conceptually the 
proper methodology. 

Dr. Hazleton, after an extensive 
analysis of the Snell report for the 
AIHC, drew similar conclusions: 

“The estimates of direct compliance costs 
developed by Snell cannot be attributed to 
generic regulation perse, but rather must be 
viewed as estimates of compliance costs 
which result from the regulation of 
occupational carcinogens—whether this 
regulation occurs under the provisions of 
OSHA’s proposed generic approach or under 
other procedures. Thus, the Snell cost 
estimates are not incremental costs. In the 
absence of generic regulatory procedures, it 
must be assumed that the occupational health 
objectives mandated by Congress would 
continue to be addressed by OSHA through a 
case-by-case approach. 

“. . . However, it should be recognized that 
it is highly unusual to attempt, and extremely 
difficult in practice to determine the 
prospective costs of a proposed policy, such 
as is represented by the generic rulemaking, 
as opposed to specific, proposed programs." 
(Ex. 247. pp. IV-7 to 8) 

This incremental methodology would 
replace the “no regulation” baseline 
with various scenarios reflecting what 
OSHA would have done in the absence 
of a generic regulation. This would be 
compared with scenarios regarding the 
future regulatory programs. Although 
this approach would be conceptually 
more appropriate than the Snell 
approach, it would be even more 
difficult to carry out in a defensible 
manner. There would be an additional 
set of essentially unpredictable 
variables to factor into the analysis. 
OSHA therefore agrees with Dr. 
Hazleton’s conclusion that such an 
analysis would be “highly unusual to 
attempt and extremely difficult in 
practice to determine.” 

The serious conceptual difficulties 
described above confirm OSHA’s 
conclusion that conventional economic 
analyses would be more usefully 
performed in the context of individual 
substance rulemakings. The OSHA 
Cancer Policy, which is designed to 
structure and speed-up the regulation of 
cancer-causing substances, will not 
directly impose cost burdens. To the 
extent that it will affect the costs which 


will be created by individual standards 
it requires that these costs be feasible 
for affected industries. The proper 
approach for analysis of the Cancer 
Policy involves a discussion of possible 
policy approaches that could be used in 
generic regulation. OSHA placed in the 
Record a Regulatory Analysis of the 
Cancer Policy on October 24,1978 which 
discussed alternative policy approaches 
and examined several possible 
‘classification schemes and parameters 
used to determine feasibility. The 
Preamble discusses in detail various 
alternative approaches for specific 
issues. 

Under the Cancer Policy, OSHA will 
perform economic studies for individual 
regulations. Such specific cost analyses 
will have a better chance of being 
reasonably accurate, and are directly 
relevant to the industries and workers 
being regulated for development of an 
appropriate regulation, consistent with 
OSHA’s statutory mandate. OSHA 
believes that such analyses will improve 
the effectiveness of regulations by 
assuring that all available and relevant 
technical, economic and health 
information will be taken into 
consideration in the regulatory process. 

C. ENVIRONMENTAL 
CONSIDERATIONS 

The OSHA proposal included a Draft 
Environmental Impact Statement (Ex. 1, 
42 FR 54180, et seq.). The draft pointed 
out that any environmental impact of 
the OSHA Cancer Policy was primarily 
limited to the internal or workplace 
environment. It pointed out that the 
majority of the proposal’s preamble 
discussed those impacts at length and 
they were favorable, resulting in a 
reduction in occupational cancer. The 
draft incorporated by reference that 
discussion of the workplace 
environment. 

The Draft Environmental Impact 
Statement (Draft or DEIS) pointed out 
that the Cancer Policy did not specify 
the particular chemicals which were to 
be regulated. Possible impacts on the 
external environment, if any. would by 
and large be dependent on the 
characteristics of the particular 
chemicals to be regulated. The Draft 
further pointed out that because 
chemicals to be regulated were not 
specified, attempts to quantify external 
environmental impacts would be 
speculative and therefore perhaps not 
appropriate or required before specific 
chemicals were proposed for regulation. 
The Draft noted that investigation of 
external environmental effects of 
specific chemicals would be 
appropriately done at the time a 
regulation of a chemical was proposed 


where facts would be available. The 
proposed Cancer Policy provided that 
environmental issues, including, of 
course, the requirements of the National 
Environmental Policy Act were to be 
considered during the regulation of 
individual chemicals. 

The Draft did discuss the external 
environmental effects of some general 
regulatory provisions. It pointed out that 
certain types of engineering controls 
which sealed the carcinogen within the 
process, tended to improve the external 
environment by reducing the 
carcinogen's escape both into the 
workplace and external environment. 
However, other types of engineering 
controls such as ventilation would not 
improve the external environment 
(unless, of course, filters of various 
types were installed). The Draft also 
discussed the external environmental 
effects of various control levels and 
regulations of differing scope. 

The Draft requested comments and 
information on all environmental issues. 
The proposal also indicated that all 
possible environmental consequences of 
the proposed Cancer Policy were an 
issue in the proceeding and requested 
comments and data. 

OSHA reviewed 52 comments in 
direct response to the Draft. However. 

45 either made no specific comments or 
stated generally they approved of the 
Cancer Policy proposal. Only three of 
the comments referred to traditional 
environmental concerns (air quality, 
water quality, waste disposal, etc.) and 
none presented specific factual 
information. (The other comments 
mentioned scientific issues discussed 
elsewhere in the preamble). However, 
OSHA received a number of criticisms 
for not engaging in a more extensive 
investigation of possible external 
environmental effect of the Cancer 
Policy and possible alternatives. (See for 
example, NRDC, C. 11-270, pp. 54-56 and 
AIHC, Ex. 251A, pp. 82-95) 

OSHA decided to undertake a more 
comprehensive investigation of possible 
external environmental impacts of its 
prior carcinogen regulations, the 
proposed Cancer Policy and various 
alternatives. The results of that 
investigation are included in the Final 
Environmental Impact Statement (FEIS 
or Final) which has been published. 
(Copies are available from OSHA’s 
Office of Regulatory Analysis, Rm. 

N3651 200 Constitution N.W., 
Washington, D.C. 20210, Tele. (202) 523- 
7056.) 

The following discussion summarizes 
the FEIS. In large part, the FEIS confirms 
the conclusions drawn in the Draft; 
however, certain changes in the final 
Cancer Policy have been made to make 








Federal Register / Vol, 45, No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 


5255 


it more sensitive to environmental 
concerns. Discussion of the effect the 
final Cancer Policy and the alternatives 
will have on the internal or workplace 
environment are, of course, discussed in 
other parts of this preamble. 

In preparation of the FEIS, OSHA 
reviewed the external environmental 
effects of four prior OSHA carcinogen 
regulations, vinyl chloride, coke oven 
emissions, benzene and arsenic. A 
major source of information was EPA 
studies of the effects those regulations 
had on the external environment. The 
EPA studies include, in some cases, 
engineering studies, computer models, 
and, in the coke oven case, 
measurements of the reduction in 
external emissions from controls 
installed to meet the OSHA standard. 

The results of the study are explained 
at length in Chapter VI of the FEIS. For 
example, controls required by OSHA 
reduced charging emissions from coke 
ovens by 88% and door leaks by 65% 
into the external environment. Solvent 
cleaning installed to meet the OSHA 
vinyl chloride regulation reduced the 
need to open the reactor from every 
batch to once every 80 batches. This 
reduced vinyl chloride emissions into 
the external atmosphere from 0.14 to 
0.0018 Kg vinyl chloride monomer (the 
carcinogen) for every 100 Kg of 
polyvinyl chloride (PVC) produced. 

The conclusion of the FEIS is that the 
four prior OSHA carcinogen regulations 
had already or would improve the 
external air quality. The reason for this 
is that certain types of engineering and 
work practice controls which enclose 
the carcinogen within the process 
equipment, prevent the carcinogen from 
escaping into the external atmosphere 
as well as into the workplace 
environment. Ventilation controls with 
Filters, baghouses or electrostatic 
precipitators also may benefit the 
external environment, but they will not, 
if the ventilation controls do not have 
Filters. Other types of engineering 
controls such as clean rooms and 
pulpits, and respiratory protection will 
not have effects positive or negative on 
the external environment. 

Both the proposed and final Cancer 
Policy put primary emphasis on the use 
of engineering controls as the control 
strategy. The FEIS indicates that this 
approach is preferable for 
environmental resources as well as for 
the other reasons it has been chosen, 
which are discussed in Sections X-7 and 
XI of this document. 

Since individual regulations issued 
pursuant to the Cancer Policy will be 
similar to the four analyzed prior 
regulations in the emphasis on 
engineering controls, and in other 


relevant respects, it is a reasonable 
prediction that regulation issued under 
the Cancer Policy will also benefit air 
quality. This, of course, may not be true 
in every case. But the environmental 
impact assessment or statement, which 
will be carried out for individual 
regulations, is the appropriate method 
for identifying exceptions and indicating 
responses to eliminate problems. 

It also is a reasonable generalization 
that the future OSHA carcinogenic 
regulations under the Cancer Policy will 
not have significant effects on water 
quality or waste disposal as past 
regulations have not. But exceptions will 
be appropriately investigated and 
ameliorative strategies identified during 
the regulation of specific substances, as 
provided for by the Cancer Policy. 

The FEIS also confirmed the analysis 
of the Draft that the main focus of 
environmental investigation must be at 
the time regulation of specific chemicals 
is proposed. The FEIS points out that 
chemicals have different properities and 
possible external impact are heavily 
dependent on these particular 
characteristics. The environmental 
impacts of regulating gases, liquids and 
particulates, and chemicals with 
different toxicities and uses will be 
different. For example, arsenic is used 
as a wood perservative. Wood 
perservatives by extending the life of 
wood reduce the demands on forest 
resources and reduce the need to use 
persistent pesticides. The arsenic FEIS 
investigated and determined that there 
would be adequate suppliers of arsenic 
for this purpose. However, this 
particular impact is, of course, 
substance specific to arsenic and could 
only be determined in an environmental 
impact statement for a particular 
chemical. 

The FEIS points out that even similar 
controls for similar processes may have 
different environmental effects. Copper 
smelting and coke oven production are 
both large scale, high temperature 
operations involving large furnaces. 
Negative pressure (as a control) while 
charging coke ovens is environmentally 
sound. However, negative pressure to 
reduce arsenic emissions from 
reverbatory furnaces during copper 
smelting, may result in increasing sulfur 
dioxide emissions to the external 
atmosphere. 

Examples like these further indicate 
that the main thrust of environmental 
investigation should be at the time that 
regulation of a specific chemical is 
proposed. Both the proposed and Final 
Cancer Policy provide that 
•environmental issues are to be 
considered during the regulation of 
particular substances. 


The Final Environmental Impact 
Statement examines the possible 
differential external environmental 
effects of the proposal and 7 
alternatives. The alternatives were the 
proposals suggested by AIHC, API, 
DuPont, NRDC and AFL-CIO-USW. It 
also included an analysis of an 
“integrated” alternative, which is very 
similar to the final Cancer Policy and a 
“no action” alternative. The FEIS 
identiFies nine areas of possible 
differential external environmental 
effects. These were speed of regulation, 
predictability, priorities, control level, 
control methodologies, suitable 
substitutes action levels, percentage 
exclusions and model standards. It then 
examines the possible differential 
external environmental effects of the 
proposal and the 7 alternatives in each 
of the areas. The following discussion 
briefly summarizes the FEIS Findings in 
each area and OSHA’s response in the 
final Cancer Policy. 

The FEIS analysis indicated that the 
proposal, NRDC, AFL-CIO and 
integrated alternative would result in 
quicker regulation than the DuPont 
AIHC, or API alternatives. The DuPont 
and AIHC alternative provide for an 
additional stage, the scientific panel, 
which would slow the regulatory 
process as would the API’s lack of clear 
classiFication scheme. Regulation of 
occupational carcinogens is likely to 
beneFit the external environmental as 
well as the work place environment, as 
discussed above. Therefore the Final 
Cancer Policy and those alternatives 
which are likely to lead to a quicker 
regulatory response are likely to be 
more beneficial to the external 
environment overall. 

The FEIS indicates that more 
predictable regulation is likely to 
increase voluntary control actions 
before regulation is completed and that 
this may benefit the external 
environment. The proposal and all the 
alternatives except the API and “no 
action” alternative are likely to be 
advantageous in this respect. Their 
relatively concrete classification 
schemes will improve the predictability 
of regulatory response. Of course, the 
final Cancer Policy also has a specific 
classification framework. 

The Final Environmental Impact 
Statement analysis indicates that a 
priorities system, which the alternatives 
had. but which was not included in the 
proposal, would benefit the external 
environment. The final Cancer Policy, as 
discussed in Sections IX-G and XI of the 
preamble, includes a priorities system. 
There are many reasons for the 
inclusion of a priorities system in the 
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final Cancer Policy, including its 
beneficial environmental effects. 

The final Cancer Policy has also 
specifically incorporated external 
environmental effects as one of the 
factors to be considered in setting 
priorities for the regulation of 
occupational carcinogenesis. See 
§ 1990.132(b)(4). 

Lower exposure levels may be more 
beneficial to the external air quality if, 
they are achieved through engineering 
controls. The FEIS indicated that those 
controls which will tend to result in 
lower workplace exposures will tend to 
reduce external emissions more. (There 
may be possible exceptions which must 
be determined for each substance.) The 
final Cancer Policy and those 
alternatives which set the lowest 
feasible exposure level may therefore 
have advantages in this respect over the 
alternatives which set an exposure level 
based on cost-benefit analysis. 

As discussed above, certain types of 
engineering controls will provide 
significant benefits to the external 
environment. The final Cancer Policy, 
the proposal, the NRDC, and the AFL- 
CICMJSW alternatives place a greater 
emphasis on engineering controls than 
the other alternative, though all 
alternatives suggest that there should be 
a reference for engineering controls. 

The final Cancer Policy provides that 
environmental issues are to be 
considered in the regulation of specific 
carcinogens. The FEIS indicates that 
some types of engineering controls have 
greater benefits to the external 
environmental than others. This is one 
of the issues which may be considered 
in a substance specific rulemaking as an 
environmental issue. 

The FEIS indicates that in some 
circumstances substitution will benefit 
the external environment and in other 
situations it will not depending on the 
qualities of the substitute. This issue is 
appropriately considered in the context 
of the regulation of a specific chemical 
where substitution in proposed, as is 
permitted by the final Cancer Policy. 

Most of the alternatives recommended 
the inclusion of action levels and 
percentage exclusions, lower level cut¬ 
offs below which most or all of the 
provision of a standard do not apply. 

The proposal did not include either of 
the concepts. The analysis in the FEIS 
indicated that in some circumstances 
action levels (and percentage of 
exclusions) may benefit the external 
environment and in other circumstances 
they do not. 

One example discussed in the FEIS 
where an action level benefited the 
external environment is in the case of 
vinyl chloride. The standard provided 


that if exposures were kept below one- 
half the permissible exposure level, then 
the provisions of the regulation did not 
apply. As a result manufacturers of PVC 
developed better stripping techniques to 
reduce the residual carcinogenic 
monomer from the PVC plastic. In 
consequence, fabricators of the plastic 
could keep exposures of their workers 
below the action level and there was 
less residual monomer to escape into the 
external atmosphere. 

OSHA has in the final Cancer Policy 
made it an issue whether an action level 
or percentage exclusions should be 
included in the regulation of individual 
substances. At that time, environmental 
considerations will be one factor which 
may be taken into account in 
determining whether the inclusion of an 
action level or percentage exclusion is 
appropriate. 

The FEIS points out that in some 
circumstances provisions of the model 
standard will have no effects on the 
external environment and in other 
circumstances they may improve it. This 
needs to be considered in the context of 
a proposed regulation of a specific 
chemical. 

In conclusion, OSHA has prepared a 
Final Environmental Impact Statement. 
Environmental considerations have 
been taken into account in the 
preparation of the Cancer Policy and 
will be taken into account in the 
issuance of individual standards 
pursuant to the Cancer Policy. 

XII. OTHER ISSUES NOT DISCUSSED 
ELSEWHERE IN THIS PREAMBLE 

A. RISK ASSESSMENT (§ 1990.1110)) 

Risk assessments may involve two 
elements: the qualitative identification 
of the existence and nature of a risk, 
and the quantitative estimation of its 
possible magnitude and likely 
distribution among exposed persons. 

The nature of the risk assessment 
possible will necessarily vary from 
substance to substance. The scientific 
bases for quantitative estimates of the 
cancer risks to workers exposed to 
potential occupational carcinogens are 
reviewed in detail in Section VIII. On 
the basis of voluminous expert 
testimony in the Record, OSHA 
concluded that the uncertainties 
involved in such estimates are far too 
large to justify using them as the basis 
for setting a permissible exposure limit, 
(see sections VIII and XI.) This 
conclusion was well illustrated by the 
more than million fold variation in the 
estimates of risks presented by various 
scientific authorities for risks to workers 
exposed to vinyl chloride at the OSHA 
standard of 1 ppm. Nevertheless. OSHA 


concluded that risk assessments may be 
useful for two purposes: (a) to predict 
relative risks of different carcinogens 
when extensively studied as the basis 
for establishing priorities; (b) to estimate 
reduction in risks as a result of 
regulatory action, when adequate data 
exist to assess the role of the many 
factors that lead to uncertainties. 

Accordingly, in appropriate 
circumstances, OSHA will attempt to 
make both qualitative and quantitative 
assessments of risk for individual 
substances where available data permit. 
In light of our interpretation of the Act 
and because of the enormous 
uncertainties involved in risk 
estimation, which are fully discussed in 
Section VIII, OSHA’s estimates of 
possible risk will not be used to justify 
the establishment of any particular 
permissible exposure level, or to imply 
that any level of risk is judged to be 
“acceptable." It is clear from the 
evidence presented in the Record that at 
the present stage of scientific 
development, such estimates are so 
uncertain that reliance on a numerical 
cost/benefit calculation to set 
permissible exposure levels would be 
misleading. OSHA’s assessments of risk 
will instead be intended to provide very 
rough estimates of the possible 
magnitude of the risks that may remain 
even after exposure has been reduced to 
the lowest feasible level. Such 
information will be of use for a number 
of purposes: to judge the likely 
effectiveness of the regulation and 
OSHA’s compliance with the Act; to 
inform workers of possible risks and 
employers of possible liabilities; to help 
determine the need for long-term follow 
up of exposed workers; and, in cases in 
which residual risks appear high, to 
prompt a search for more effective 
control measures and for suitable 
substitutes. OSHA is aware that 
understatement of residual risk would 
be very dangerous. Accordingly, OSHA 
will use prudent and cautious 
techniques of risk estimation which will 
be designed to avoid understating the 
risks. In particular, for the reasons 
specified in detail in Section VIII. OSHA 
will use conservative mathematical 
techniques to extrapolate risks to low 
doses, and will use cautious 
assumptions if extrapolation from 
animals to humans is attempted. If risk 
estimates are based on human 
epidemiologic data, prudent and 
cautious assessments of exposure levels 
will be used, and attempts to 
extrapolate from partial-lifetime data to 
estimate lifetime risk will be made, 
except in cases in which there are 
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insufficient data to support such 
calculations. 

B. SUITABLE SUBSTITUTES 
(§1990.111(k)) 

The Cancer Policy proposal included a 
requirement providing for no 
occupational exposure to Category I 
toxic substances where suitable 
substitutes exist that are less hazardous 
to humans. The “no occupational 
exposure requirement’ 1 proposed was 
not intended to be a ban on the use of 
the material. The substance could still 
be used, if necessary, utilizing a truly 
closed system. The basis for this 
provision is the widely accepted 
scientific conclusion that at the present 
time there is no satisfactory scientific 
way for demonstrating a safe level of 
exposure to a carcinogen (42 FR 54174). 
Therefore it is prudent public health 
policy to eliminate occupational 
exposure when suitable substitutes 
exist. 

There was substantial comment on 
this requirement. The Natural Resources 
Defense Council recommended that no 
occupational exposure be permitted to 
carcinogens when safer substitutes were 
available, because of the generally 
accepted scientific principle that there is 
no safe level of exposure to a 
carcinogen. In addition, it recommended 
that no occupational exposure be 
permitted to a carcinogen, even if there 
were no suitable substitute, if that 
chemical does not have critical 
importance. However, it suggested that 
OSHA, in general, define the terms used 
in greater detail (C. 11-270, p. 38; P.H. 
Brief, Ex. 268, p. 40; Tr. 6316-19). 

The AFL-CIO and USW also 
supported this proposal. They pointed 
out the importance of substitution as a 
control technology (P.H. Brief, Ex. 261, 
pp. 96-99) and quoted from Dr. Melvin 
First, an industrial hygiene expert 
testifying for the American Petroleum 
Institute, who stated: 

“For an airborne carcinogen? I think we all 
agree that the first step is to see if there are 
suitable substitutes which are not 
carcinogenic and do not have other 
undesirable properties. This is a concept 
which has enormous appeal to our field of 
endeavor because it is such a neat and 
beautiful way to solve a problem.” (Tr. 6862- 
3) 

Mr. Mark Stepp, UAW, recommended 
substitution and engineering controls as 
the most effective control strategies (Tr. 
5725). 

Dr. Samuel Epstein pointed out that 
because of risks from carcinogens, 
claims that they serve unique purposes 
should be critically examined, and that 
even it they are useful, consideration 
should be given to banning or requiring 


their use in a closed system with 
continuous monitoring (S. V-37, p. 66). 
Dr. Sidney Wolfe (HRG) proposed that 
since there is no safe level of exposure 
to a carginogen, zero exposure should be 
the norm, with a permit system to 
prevent unnecessary use (Tr. 6452-54). 

DuPont (S. Ill—134) discussed their 
own internal policy for controlling 
occupational exposures and 
recommended an alternative to OSHA’s 
policy. Although they questioned 
OSHA’s legal authority to require no 
occupational exposure when suitable 
substitutes exist (p. ii), they stated that 
they “are committed to closing down 
any process when safe operation is not 
possible.” (p. 2) They discussed in 
Appendix B, pp. 3-8, their efforts to 
control a chemical, HMPA. Initially they 
controlled exposure to 100 ppb (parts 
per billion). Later animal data indicated 
that HMPA caused malignant tumors at 
very low exposures and immediate 
efforts were taken to reduce exposure 
within one year to 0.5 ppb. In addition a 
4-year program to develop and replace 
HMPA with a suitable substitute was 
commenced. Dupont stated that this 
program has been successful. 

A number of the industrial 
participants at the hearing criticized the 
suitable substitutes provision. These 
criticisms were summarized at 
considerable length in AIHC’s Post 
Hearing Brief (Ex. 251A, pp. 68-81). 
These participants believed that OSHA 
did not adequately define the term 
“suitable substitute.” They argued that if 
no occupational exposure was 
permitted, when substitution was 
technically possible but much more 
expensive and less satisfactory 
technically, great disruption would be 
created. Further it was pointed out that 
even a truly closed system would result 
in some exposure. As analytic 
techniques constantly improve, the no 
occupational exposure limit would, they 
believed, be a constantly shifting 
requirement. Further, they argued that 
market forces would lead to substitution 
anyway, if truly suitable substitutes 
existed for a carcinogen. 

A number of companies and industry 
representatives discussed what they 
considered to be the results of setting a 
“no occupational exposure” level for 
specific chemicals. They suggested that 
in some circumstances great disruption 
would be created because there was no 
technically satisfactory substitute. In the 
case of other chemicals, they suggested 
that substitution was technically 
acceptable but would either be very 
expensive or moderately expensive. A 
number of the specific examples 
presented are discussed below. 


The Snell Report (S. Ill—104 R&S, Ex. 
66) presented by the AIHC, considered 
several specific instances of possible 
substitution. It concluded that: 

* * * Substitution potential varies with the 
specific applications for each substance. 
Complex technical and economic issues are 
involved in each substitution situation. A 
simple cost trade-off can influence the 
substitution potential if compliance costs 
raise the price sufficiently to motivate or shift 
to alternative chemicals. Substitution 
however, would be dramatically costly and 
disruptive if forced where no technological 
alternative exists. * * * (Ex. 66, p. 25) 

Snell also concluded that, 

Substitution efforts, required or encouraged 
under this proposal, will require increased 
research and development efforts and a 
significant amount of time to accomplish. To 
the extent this occurs it can have a major 
negative effect on innovation. (S. III-104R, 
ID-2) 

The attorneys for AIHC argued that 
OSHA does not have legal authority to 
set a “no occupational exposure” level. 
They contended that this is tantamount 
to a ban of a product. (Ex. 251A, p. 68 et 
seq.) They stated that there was no 
express language in the OSHA Act 
referring to banning substances and 
argued that statutes which permit bans 
contain express authority. They also 
contended that the suitable substitute 
provision in the proposal was too vague 
and that there were other legal problems 
with the proposal. 

The AFL-CIO and United Steel 
Workers attorneys argued that OSHA 
does have legal authority to set a “no 
occupational exposure level” for a 
carcinogenic chemical if a suitable 
substitute exists (Ex. 261, p. 96 et seq.). 
They stated that substitution is a well 
recognized control procedure authorized 
by § 6(b)(7) of the OSHA Act. 

OSHA has considered the extensive 
factual, policy and legal arguments on 
this point and the evidence presented. 
OSHA has concluded that substitution 
is the most effective control for 
occupational carcinogens and that it 
should be encouraged where it is 
feasible through a requirement for “no 
occupational exposure”. OSHA believes 
that much of the criticism of such a 
policy was based on a 
misunderstanding. The proposal did not 
intend to encourage substitution by 
setting a “no occupational exposure 
level” where substitution is not feasible, 
just as engineering controls would not 
be imposed if they were not feasible. 
Further, neither the proposal nor the 
final regulation permit a “no 
occupational exposure” level to take 
effect until after a full hearing takes 
place, where all evidence will be 
carefully considered. The language of 
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the suitable substitutes sections has 
been changed to clarify the intent and to 
respond to the valid criticisms and 
suggestions made. 

Substitution has always been 
considered the preferred control 
strategy for toxic or carcinogenic 
substances. It completely eliminates the 
hazard without extensive control 
devices and eliminates the possibility of 
unintended exposures from the 
breakdown of equipment. This control 
strategy is even more desirable in the 
case of carcinogens, where there is a 
substantial body of opinion that there is 
no completely safe level of exposure. 

See the discussion above, in Section 
V.D. 10. 

The desirability of substitution of 
safer alternatives for toxic chemicals 
has been the first principle of industrial 
hygiene for many years. The industrial 
hygiene witnesses at this hearing 
reaffirmed this principle in their 
testimony, as analyzed in the 
engineering controls discussion in 
Section X. This testimony included that 
of industrial hygiene experts, such as Dr. 
First, who were invited to testify by 
industry. DuPont also pointed out that 
substitution is the appropriate approach 
when a chemical cannot be used safely 
as the HMPA example indicates. 

Encouraging substitution by setting a 
"no occupational exposure level" when 
suitable substitutes are available is 
permitted and encouraged by the OSHA 
Act. It is a "control * * * procedure" 
authorized by § 6(b)(7) designed to 
encourage "the highest degree of health 
and safety protection for the employee” 
as mandated by § 6(b)(5) of the OSHA 
Act. It is feasible because before this 
control strategy may be implemented by 
this regulation, the evidence on the 
record must show that substitution is 
"feasible" as is also required by the Act. 
This control strategy does not ban the 
use of the carcinogenic chemical. While 
it encourages substitution by setting the 
"no occupational exposure" level, it 
does permit its use if the employer is 
able to design and prefers to use closed 
system engineering control technology 
to achieve this level of exposure, as it is 
defined below. However, the feasibility 
of the no occupational exposure level is 
judged by the feasibility of substitution, 
not by whether the employer may be 
able to design a truly closed system. 

One of the criticisms of the proposal 
was that the term "suitable substitute" 
was too vague. Paragraph 1990.1 ll(k) in 
the final regulation expressly clarifies 
that the determination of whether a 
suitable substitute exists requires 
consideration of the following factors. 

Consideration must be given to 
evidence on the safety of the substitute. 


Data that would indicate this might be, 
for example, no valid positive tests 
indicating carcinogenicity of the 
substitute and a negative result in an 
animal test or several negative short 
term tests of the substitute. 
Consideration would also be given to 
the comparative acute and chronic 
toxicity of the carcinogenic chemical 
and the substitute, jmd other relevant 
factors, such as environmental factors. 

Secondly, consideration must be given 
to the technical feasibility of the 
substitute including its relative 
effectiveness. A substitute, to be 
technically suitable, must perform 
reasonably well in the relevant 
functions. It need not, however, have the 
same performance characteristics of the 
chemical that it would be a substitute 
for, nor perform equally well in every 
aspect. This is essentially a factual 
determination and the examples 
discussed below provide good 
illustrations of what are and what are 
not technically suitable substitutes. 

Thirdly, the economic cost of 
substitution must be considered. If the 
substitute is only moderately more 
expensive for a high or low volume 
chemical, then substitution is likely to 
be feasible. Similarly, if the substitute is 
substantially more expensive, but the 
chemical only makes up a small part of 
the cost of the final product, then 
substitution is also likely to be feasible. 
In these circumstances there are not 
likely to be major impacts on users. 
However, if the proposed substitute is 
substantially more expensive and makes 
up a large part of the cost of the final 
product then substitution may not be 
economically feasible. Also, if many of 
the producers of the product can switch 
to producing the substitute, or if its 
production is not the major part of most 
producers’ product lines, then 
substitution is likely to be feasible in 
this respect. However, if most producers 
cannot switch fo other products and it is 
a major part of most producers’ product 
lines, then in some circumstances 
substitution may not be feasible. 

The Cancer Policy makes no final 
determination on these issues for 
specific chemicals. Ultimate decisions 
will be based on all the facts involving a 
particular substance after a full hearing. 
Other factors may be relevant 
depending on the facts of a particular 
situation; the examples discussed below 
illustrate these criteria. 

Consideration of the feasibility of the 
substitute also is to take into account 
the amount of capital investment needed 
to switch to the substitute and the time 
needed to install new equipment in an 
orderly fashion. These factors can often 
be met by permitting a reasonable 


phase-in time period for switching to the 
substitute. Sections 1990.111(k) and 
1990.146(1) require that consideration be 
given to these matters and that a 
reasonable time period be set for 
substitution before the "no occupational 
exposure" requirement takes effect. 

Industry representatives presented a 
number of examples of substitution 
which they argued indicated that "the 
no occupational exposure when suitable 
substitutes exist" provision would be 
unworkable. However, proper analysis 
of those examples, based upon the 
criteria for determining whether suitable 
substitutes exist which are set forth in 
the final regulation, shows that the 
suitable substitute provision is a 
sensible and feasible method of 
protecting employee health. The specific 
industry contentions of damaging 
consequences from substitution only 
occur in situations where no suitable 
substitutes in fact exist. In those 
circumstances, this regulation would not 
set a "no occupational exposure" limit 
and therefore those alleged difficulties 
would not occur. (The discussion of the 
following examples is not meant to 
imply that the chemicals considered 
would or would not be found to be 
potentially carcinogenic. They are 
discussed because various witnesses 
presented them as examples where 
substitution would be difficult.) 

The example presented by the 
Refractories Institute was use of coal tar 
pitch in the manufacture of furnace 
linings and muds for sealing blast 
furnaces. According to the Institute, 
substitutes dramatically shorten the life 
of furnaces between relinings and could 
lead to unsafe blowouts of blast 
furnaces. If this evidence is correct, then 
clearly the substitutes are not suitable 
substitutes technically, and a "no 
occupational exposure" standard for 
coal tar pitch in these uses would not be 
permitted by this regulation. Dr. 
Knowlton of the Refractories Institute 
testified that there was no suitable 
substitute for coal tar pitch in the above 
uses (Tr. 6458). 

A similar analysis applies to the 
examples presented in the Charles H. 
Kline & Co. study presented by Shell (S. 
111-83). They stated that the presently 
conceivable substitutes which might 
replace phenolic resins in the 
manufacture of plywood are much 
weaker and are not nearly as weather 
resistant. If that is true, then there would 
not be any technically suitable 
substitute for phenolic resins made from 
benzene, and there would be no basis 
for setting a "no occupational exposure 
level" for the benzene used for the 
purpose. Consequently, the drastic 
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consequence discussed by Kline from 
the, “banning” of benzene in that use 
would not occur. 

The other examples in the Kline study 
also appear to represent situations 
where suitable substitutes do not exist 
at the present time and therefore the 
regulation would not permit setting a 
“no occupational exposure" level. This 
was recognized by Shell itself. Dr. 
Sagenkahn of Shell stated in regard to 
the plywood example that “the intent 
here was really to show what the 
extreme could be." (Tr. 5586). This 
further response was also made: 

Q. “Don’t you think it would have been a 
more useful analysis (referring to the Kline 
study) if instead of taking situations where 
there really are not feasible substitutes and 
giving the analysis of them, you would have 
taken situations that would have been more 
arguably the case that there were feasible 
substitutes, to see what the effect of such a 
provision would be.” 

A. Dr. Sagenkahn: “Well, I would agree 
that might have been useful, but we could not 
perceive in advance what the result might be. 
You must remember that what we did is we 
went out and we asked people what they 
thought might happen so we could not know 
in advance that we either picked a good or 
bad example, and I agree that if we had 
found something where there was a suitable 
substitute, that might have been something in 
the other direction." (Tr. 5587) 

The Snell Report’s (S. Ill—104 R, S) 
discussion of substitution also provides 
some useful illustrations of the suitable 
substitutes requirement. 
Tetrachlorethylene (perchlorethylene) is 
widely used as a drycleaning agent and 
degreaser. In those uses the lowest 
technically feasible level of control 
appears at this time to be relatively 
high, in the multiparts per million. Many 
employees (and others) are exposed to 
this compound. If studies clearly 
indicate that tetrachlorethylene is a 
Category I carcinogen, 1 then it would 
seem approriate to reduce exposures 
below the level technically achievable 
with engineering controls. 

Fluorocarbon drycleaning agents seem 
to have advantages and disadvantages 
in comparison with tetrachlorethylene, 
but overall appear to be reasonably 
suitable substitutes technically, at least 
as indicated by the discussion in Snell. 
Reasonable evidence of their safety and 
their permissibility under other acts and 
regulations would have to be considered 
before analysis of their suitability as 
substitutes would be taken further. 

However, the Snell Report indicates it 
would cost approximately $30,000 in 


'This discussion should not be taken to indicate 
that the studies indicate or do not indicate that it is. 
but is rather a hypothetical discussion of 
substitutability based on evidence submitted by the 
AIHC. 


capital expenditures per average 
drycleaning establishment to switch. 
Many such establishments are small 
businesses and Snell suggests it would 
be difficult for them to raise the 
necessary capital even though the 
substitution might result in increased 
productivity. If this information supplied 
by Snell is correct, then there would be 
some feasibility questions about the 
suitability of the substitute. At the § 6(b) 
hearing on the regulation all the 
information on this point would be 
considered. The evidence might indicate 
that substitution would be feasible if a 
sufficiently long switchover time were 
permitted. (If replacement by a safer 
process takes place when equipment is 
normally replaced, then the actual 
additional cost of the switch may be 
small.) Alternatively, the evidence 
presented might indicate that another 
course of action was more appropriate. 

Another example presented by Snell 
was n-propanol. Here for some uses the 
substitutes were, in Snell's opinion, 
clearly technically feasible, and Snell 
did not indicate that any major 
economic dislocation would occur from 
the switch. The substitutes are 
somewhat more expensive than n- 
propanol, but the substitutes are just a 
small part of the cost of the ultimate 
product. (If a substance which 
represents 1% of the cost of a final 
product goes up 25%. then the cost of the 
final product goes up an insignificant l A 
of 1%). A few chemical companies 
would have to switch production of one 
of their chemical lines, or the business 
of some would go down a small amount, 
balanced by a small increase in the 
business of other chemical companies, 
with no net employment changes. If the 
evidence indicates that n-propanol is a 
Category I Carcinogen and the evidence 
presented by Snell is correct on the 
feasibility of substitutes, then it appear 
that this may be a situation where it 
would be appropriate to permit no 
occupational exposure for some uses of 
n-propanol because suitable substitutes 
are available. This is an hypothetical 
analysis based on the data submitted by 
Snell. Obviously if a standard were 
proposed, the factual situation would be 
investigated in detail. 

In summary then, OSHA believes that 
the criteria included in this final 
regulation for determining whether a 
“no occupational exposure" requirement 
shall issue for a use of a Category I 
carcinogen are clear, specific and 
reasonable. This is illustrated by the 
examples and discussion above. Further 
no determination to issue such a 
requirement will occur before an 
opportunity for an extensive evidentiary 


hearing. Therefore the criteria set forth 
in this section will be applied in the 
context of an extensive factual record 
which will give additional meaning to 
the issues and terms. In view of the 
substantial health benefits of 
encouraging substitution for 
carcinogenic chemicals where a safe 
level of exposure cannot be 
demonstrated, and in view of the 
detailed analysis that the final 
regulations requires to assure that the 
“no occupational exposure level" will 
only be set when it is feasible, OSHA 
has concluded that the “no occupational 
exposure" requirement will 
substantially improve occupational 
health, is feasible and will not have the 
negative effects alleged by some 
witnesses. 

Some participants to this proceeding 
urged that OSHA go further than its 
proposal. Dr. Epstein recommended 
banning carcinogens in some 
circumstances (S.66). The Health 
Research Group recommended a permit 
system (Tr. 6452-54) and the NRDC 
recommended setting a "no 
occupational exposure" level even when 
suitable substitutes were not available, 
if the substance was not of crucial 
national importance (11-270, p. 38). 

NRDC noted that there is some legal 
authority which supports their suggested 
course of action. See AFL-CIO v. 
Bi'ennan, 530 F.2d 109,121 (3d Cir., 1975). 

For the reasons discussed in this 
section OSHA believes the provisions 
on suitable substitutes included in the 
final cancer policy are the most 
appropriate at this time. They will 
improve workers' health and will not 
create the administrative difficulties of a 
permit system or require consideration 
of the extent to which the social utility is 
relevant to OSHA standards setting. 
Therefore, it has not been necessary for 
OSHA to consider what additional 
authority it might have in this area. If 
there are circumstances in the future 
where the factual situation, additional 
policy considerations, or experience 
with the provision promulgated, indicate 
that directly banning a substance or 
creating a permit system might be 
warranted, OSHA will then consider 
whether either of these actions is 
authorized and appropriate. Any 
proposal premised on these options 
would of course be subject to the close 
scrutiny of full rulemaking proceedings. 

There was a final major criticism of 
the “no occupational exposure" 
requirement, that the proposal had not 
adequately defined what OSHA meant 
by that level, except to say that a “truly 
closed system" must be used. Some also 
argued that without defining the concept 
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of “no occupational exposure’*, the level 
set would be a constantly moving target 
as analytic techniques improved. 

OSHA does not believe that the 
concept of a closed system is as elusive 
as some industry representatives have 
argued. Duncan Holaday, an industrial 
hygienist, testified that it was a term 
which was meaningful, and he gave 
examples (Tr. 2755-2760). 

However, OSHA accepts the 
arguments that to be workable and 
enforceable, a numerical value must be 
set for the level of a substance which 
satisfies the requirement of “no 
occupational exposure.’* OSHA has 
considered several possible generic 
definitions, but has concluded that 
circumstances are likely to be different 
for different substances and that a 
specific upper limit should be set for 
each substance, on the basis of evidence 
generated in the record of the specific 
rule-making. In general, the simplest 
operational definition would be the 
lowest level detectable in an industrial 
environment with existing analytical 
technology. OSHA anticipates that in 
most cases such a level will be 
established on the basis of evidence in 
the record. However, there may be 
circumstances in which the analytical 
methodology is poorly developed, and 
such a level might not be low enough. In 
such a case OSHA might set a lower 
level based on other concrete and 
specific methodology, e.g., by the use of 
tracers or surrogate substances. 

Section 1990.146(1) requires that an 
employer who chooses not to use the 
suitable substitute, must achieve 
compliance with the level set for the 
carcinogen with engineering and work 
practice controls alone. As discussed in 
Section X, respirators are a much less 
satisfactory method to control 
exposures for carcinogens. When a 
suitable substitute exists, it is 
inappropriate to permit the employer to 
achieve compliance with respirators. 

The Snell Report suggested (S. III- 
104R. p. ID-2) that encouraging 
substitution would require increased 
research and development efforts and 
would have a negative effect on 
innovation. OSHA hopes that this 
requirement will indeed encourage 
additional research on safer substitutes 
and enhance technological innovation. 
OSHA believes that increased research 
and development on safer chemicals is 
extremely important, and to the extent 
this provision encourages it, OSHA 
believes that this is a further 
justification for it. 

The second part of the Snell statement 
is speculation. Snell presented no 
evidence at all on how increased safety 
regulation has stifled innovation. 


Indeed, the only concrete evidence tn 
this record indicates to the contrary. As 
a result of the OSHA vinyl chloride 
standard, industry increased research, 
which resulted in the development of 
better stripping techniques (methods of 
removing the carcinogenic monomer 
from the final product) and safer and 
more efficient production techniques. 
These facts were acknowledged by Snell 
itself at the hearing. After a lengthy 
discussion of the vinyl chloride example, 
the following question and answer took 
place. 

Q. “So as a result of OSHA pushing the 
chemical companies, we have now developed 
better technology at low cost to achieve low 
levels.” 

A. Mr. Grisser (Snell): “That is correct.'* 

(Tr. 3908) 

It is OSHA’s understanding that a 
number of those newly developed 
techniques have proved useful in 
controlling exposures to acrylonitrile at 
lower cost as well. 

Several witnesses stated that market 
forces will tend to lead to voluntary 
substitution when low levels of 
exposure are needed for one chemical 
and a safer, suitable substitute is 
available. That is certainly correct. 
However, the dangers from carcinogens 
are great and the advantages of 
substitution as a control strategy are 
substantial, as discussed above. 
Therefore, OSHA believes it is 
appropriate to go somewhat further than 
market forces to encourage substitution, 
even though, for example, the substitute 
may be somewhat more costly than the 
carcinogen after controls are instituted. 

Finally, it has been argued that the 
“no occupational exposure” provision of 
this regulation is somehow inconsistent 
with Section 6 of the Toxic Substances 
Control Act (TSCA). The contention 
made is that since TSCA gives the EPA 
authority to ban the production and use 
of a chemical which creates 
unreasonable risk of injury to health, it 
is inconsistent that OSHA have 
authority to “ban” a substance. OSHA 
finds no inconsistency between TSCA 
and the “no occupational exposure 
when a suitable substitute exists” 
provision of the Cancer Policy final 
standard. First, the OSHA regulation 
does not ban a substance, but generally 
sets exposure at the lowest detectable 
level. Secondly, nothing in the OSHA 
regulation would prevent the EPA from 
banning the production and use of the 
chemical under TSCA criteria, if they 
were met. Third, no regulatory conflict 
would result if OSHA set a “no 
occupational exposure level”, and EPA 
decided not to prohibit the manufacture 
of the substance. It could still be 


manufactured under the OSHA 
regulation, but employees could not be 
exposed above the “no occupational 
exposure level” set. 

It is also contended (AIHC. Post 
Hearing Brief, Ex. 251A. pp. 79-80) that 
the pre-marketing notification 
requirements of section 5 of TSCA 
would make it impossible to introduce a 
suitable substitute in the time frames 
required by OSHA regulations. Section 5 
of TSCA requires manufacturers to 
notify EPA prior to the introduction of a 
new chemical or in some circumstances 
a new use of an old chemical. In certain 
circumstances, the manufacturer must 
undertake testing and submit the new 
test data. In other circumstances the 
EPA may request an injunction to 
prevent the use of a chemical presenting 
an unreasonable risk of injury. 

There is no inconsistency between the 
TSCA and the OSHA Act and the 
Cancer Policy final standard in this 
respect. Section 1990.111(k) provides 
that the time permitted before the no 
occupational exposure requirement 
takes effect must be sufficiently long to 
take into account regulatory 
requirements such as the provisions of 
TSCA. Further, any such, regulation will 
by law have to be contingent on EPA 
not taking action to prevent the use of 
the substitute. If for some reason EPA 
takes action to prevent the new use of 
the suitable substitute, then the “no 
occupational exposure limitation” of the 
standard would not take effect since no 
suitable substitute would exist. In 
practice it would be unlikely that EPA 
would make a determination that a 
chemical, which OSHA has found to be 
a suitable substitute, presented an 
unreasonable risk of injury. OSHA will 
take into account evidence of the safety 
of the substitute before setting a no 
occupational exposure level. 

C. POLICY OF AT “NO COST” TO 
EMPLOYEES 

OSHA is explicity incorporating in the 
Cancer Policy the regulatory policy that 
where employers are required to provide 
medical surveillance and/or personal 
protective equipment in standards 
initiated pursuant to this Cancer Policy, 
that these medical examinations or 
protective equipment be provided at no 
cost to the employee. 

The requirement that these protective 
elements be provided at “no cost" to 
employees was included in the relevant 
model provisions in the proposal. This 
aspect of these provisions generated 
virtually no comment. 

Most standards regulating exposure to 
toxic substances, including carcinogens 
have incorporated such provisions. See 
e.g. for medical surveillance; 
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§ 1910.1017(k), vinyl chloride; 

§ 1990.1018(l)(ii), inorganic arsenic; 

§ 1910.1028(l)(ii), benzene; 

§ 1910.1029(j)(l)(iv), coke oven 
emissions. As to personal protective 
equipment, see the following: 

§ 1910.1018(j](l), inorganic arsenic; 

§ 1910.1044(j)(l), DBCP; and 
§ 1910.145(j)(l), acrylonitrile. 

The reasons for adopting this as 
policy for medical surveillance, are the 
following. Congress has instructed 
OSHA that where appropriate 
"standards shall prescribe the type and 
frequency of medical examinations or 
other tests which shall be made 
available, by the employer or at his cost, 
to employees exposed to such hazards 
in order to most effectively determine 
whether the health of such employees is 
adversely affected by such exposure" 

(§ 6(b)(7)). 

OSHA believes that this statutory 
mandate alone, is a sufficient basis upon 
which to declare that medical 
surveillance must be provided without 
cost to employees. In any event, even 
without such explicit authority, it would 
be appropriate to impose this 
requirement in order to effectuate 
complete medical surveillance, and 
hence to further the purposes of the Act. 
The agency found in the recent lead 
rulemakings that a primary reason that 
many employees were reluctant to 
participate in medical surveillance 
programs was the fear of resulting 
adverse economic consequences, such 
as transfers or job termination. (See 
preamble to the lead standard, 43 FR at 
54442-54450). 

Employees may also be reluctant to 
participate in medical examinations 
because cancer is a particularly feared 
disease. Given these existing 
disincentives to employee participation 
in medical examination programs, it 
plainly would be counterproductive to 
add yet another—the cost of the 
examinations themselves. Consequently, 
if the medical surveillance provisions 
under the Cancer Policy are to provide 
meaningful employee protection, 
employers must bear the costs. 

Similarly, the cost of personal 
protective equipment could be an 
economic disincentive to employees 
which would reduce the efficacy of 
personal protective equipment 
provisions. Such protection is of course 
an essential element of an occupational 
health program designed to eliminate 
exposure to carcinogens, and thus 
specifically required when appropriate, 
under section 6(b)(7). 

OSHA notes that the proposition that 
the cost of employee protection against 
occupational health hazards is properly 
placed on the employer has received 


significant judicial endorsement. (See 
most recently AFL-CIO v. Marshall s78- 
1562 U.S.C.A. D.C. Slip at 79.) It is also 
consistent with Congressional 
recognition that the primary 
responsibility for compliance with the 
Act is on the employer (Leg. Hist. 150- 
151). 1 

Finally, the requirement that 
employers pay for protective equipment 
is a logical corollary of the accepted 
proposition that the employer must pay 
for the institution of required 
engineering and work practice controls. 
To the extent that protective equipment 
like engineering controls, is intended 
also to protect against airborne 
contamination, employers logically must 
pick up the expense. There is no rational 
basis for distinguishing the use of 
personal protective equipment to protect 
against other means of contamination 
such as spills, or protect against other 
routes of exposure (absorption, rather 
than inhalation). The goal, in each case, 
is employee protection; consequently, 
the responsibility of paying for the 
protection should, in each case rest on 
the employer. Based on our review of 
this record, our recent experience with 
other health standards, and our 
evaluation of what is necessary and 
appropriate to effectuate the statutory 
purposes, we conclude that the proper 
approach for the agency on the 
promulgation of new standards is to 
require employers to pay for all personal 
protective equipment, 

D. MEDICAL REMOVAL PROTECTION 

A medical examination may reveal 
that an employee should be removed 
from an area where there is the 
possibility of contact with a carcinogen. 
It may also reveal that an employee 
should not wear a respirator, which he 
may need to wear because he is 
assigned to an area with high exposure 
levels of the carcinogen. Medical 
removal protection (MRP) would 
provide that when an employee has to 
be removed from his assigned work area 
in these circumstances, the employer 
must assure that the employee receives 
the same rate of pay and does not lose 
seniority. The employer may do this by 
assigning the employee to another area 
where exposures are lower and by 
maintaining the employee’s pay and 
seniority from his old position until such 


‘The Act s overriding purpose is to “assure so far 
as possible every working man and woman in the 
nation safe and healthful working conditions." 
Section 2(b) of the Act. 29 U.S.C. 8651(b) 1979. See 
also Legis. Hist, at 1050-51 (remarks of Sen. 
Eagleton) (costs of health and safety standards are 
reasonable and necessary costs of doing business): 
id. at 1051 (remarks of Rep. Broomfield) workers 
should not suffer while labor and industry argue). 


time as the employee’s condition 
improves. 

Union representatives pointed out the 
importance of medical removal 
protection in this proceeding (Ex. 184-c, 
pp. 3-4). Employees might refuse to take 
medical examinations because they 
would fear that an adverse medical 
opinion could result in loss of 
employment. As a result, the purpose of 
the medical surveillance requirements 
would be defeated and early detection 
of illness would, too often, not occur. 

OSHA agrees with the importance of 
not creating disincentives to taking 
medical examinations. Medical removal 
protection has been included in two 
recent OSHA standards, lead and cotton 
dust, where a substantial amount of 
evidence was introduced on how to 
appropriately design a medical removal 
protection program. 

The Cancer Policy proposal 
concentrated on scientific, industrial 
hygiene and procedural issues, and did 
not specifically raise the issue of MRP. 

% Relatively little data was introduced * 
into the record to assist in designing an 
MRP program. Therefore, OSHA 
believes that it would not be possible to 
include MRP in the final Cancer Policy 
at this time. 

However, medical removal protection 
may be included in proposals for the 
regulation of individual carcinogens 
pursuant to the Cancer Policy as an 
additional regulatory provision which is 
appropriate in the specific 
circumstances of that chemical. In 
addition, OSHA is investigating the 
possibility of proposing a general 
medical removal protection regulation 
which would apply to toxic and 
carcinogenic chemicals. During a 
rulemaking on such a proposal it would 
be possible to concentrate on MRP and 
to design an effective program based on 
a careful review of the relevant 
information. 

E. ALTERNATIVE PROPOSALS 

This preamble is organized by issue. 
Each section discusses the proposals’ 
provisions, the evidence and views 
presented and OSHA’s conclusions on 
each issue. In addition, several 
participants submitted comprehensive 
alternative approaches. The major 
provisions of the alternatives are 
considered under the appropriate issues 
and the regulatory aspects of the 
proposal and alternatives are 
summarized in the Final Environmental 
Impact Statement. This section gives a 
brief overview of the major alternatives, 
a summary of OSHA’s views on their 
major provisions and cross references to 
other sections of the preamble which 
discuss those issues in depth. 
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The major alternative approaches 
were submitted by the American 
Petroleum Institute and the American 
Industrial Health Council. Dupont’s is 
similar to AIHC’s. Union and 
environmental groups supported 
OSHA’s proposal in large part but made 
varying suggestions on the different 
components. 

API's Alternative 

The API’s approach provided no 
formal categorization scheme. Instead 
API suggested that OSHA perform 
extensive evaluations using all scientific 
evidence and risk-benefit data on 
substances with carcinogenic potential 
to establish overall priorities for 
regulation. The extent and kind of 
regulation would also be based on the 
result of the risk assessment. 

Rather than classification criteria, API 
also suggested that a “hierarchy of 
results” of animal and human evidence 
should be considered as “guidelines” for 
priorities and classifications. All 
scientific information and policies 
would be evaluated prior to the 
regulation of each chemical. 

OSHA believes that risk assessment 
may provide some assistance in setting 
priorities. OSHA, in response to 
suggestions by API and many others, 
has adopted a prioritization framework. 
These issues are discussed in Sections 
VIII, IX and XIIB.l and 7. Also. OSHA 
believes that by leaving open for 
reconsideration all scientific policies 
during the regulation of each chemical, 
the API approach will not increase the 
speed of the regulatory process, a 
necessary goal of this policy as 
discussed in Section II. 

Rather than adopting consistently 
applicable criteria, API suggested a 
“summary judgment” type of proceeding 
in each rulemaking. OSHA would 
accompany proposed standards with 
statements of 1) uncontroversial 
material facts and 2) material issues not 
currently susceptible to factual 
resolution. Parties could dispute these 
conclusions by submitting supporting 
evidence. OSHA would determine 
whether its motion for summary 
judgment had been effectively opposed. 
To the extent it had not been effectively 
opposed, OSHA could regard the issue 
as settled. Judicial review of OSHA’s 
denial of an opposition to OSHA’s 
summary judgment would lie at the time 
of appeal of the final standard. 

OSHA believes the “summary 
judgment” procedure is less appropriate 
and less fair than “generic rulemaking” 
to apply policy to the regulation of 
carcinogens. A summary judgment 
procedure is inappropriate to establish 
broad general scientific policies because 


less scientific expertise can be 
concentrated on the issues. Also, it 
would be more difficult for parties 
interested only in the policy to 
participate, and the application of a 
policy may vary from proceeding to 
proceeding. 

The API alternative recommended a 
more flexible approach to the inclusion 
of model standards provisions for 
particular chemicals. This would depend 
on the specific characteristics of each 
substance. OSHA has incorporated 
many of these suggestions into the final 
Cancer Policy as is discussed in Section 
X A. 

AIHC's Alternative 

AIHC’s process to identify 
carcinogens would be conducted by a 
Scientific Review Panel, which was 
outside OSHA and was composed of 
both governmental and non¬ 
governmental experts. OSHA did not 
accept this suggestion, because it 
believed it was a non-accountable 
process, inconsistent with the legislative 
history, and for legalTeasons. These are 
discussed in Section IX.C. 

The panel, the sole body authorized to 
scientifically evaluate evidence, could 
propose revisions of AIHC’s 
categorization scheme or criteria, which 
would then be subject to APA informal 
rulemaking. 

Classification of carcinogens under 
the AIHC scheme would be based on 
generically determined criteria. Three 
categories were suggested. Category I 
was “known human carcinogens.” 
Category II was “confirmed animal 
carcinogens.” Classification in Category 
II would require positive animal tests in 
two different species where “excessive 
doses” were not administered and there 
was “an appropriate route of 
administration.” Within categories I and 

II were subcategories depending on the 
“potency” of the carcinogen. Category 

III would include chemicals for which 
animal bioassays show positive results 
but do not meet Category II criteria. 

OSHA believes that its classification 
framework has a sounder scientific 
basis. See the discussions in Sections 
V.D. 3, 8 & 9, VIII, and IX. F. 

The AIHC recommended that there be 
no required regulatory response. The 
decision to issue an ETS upon Category 
I classification, was to be made “as 
soon as possible.” It would him on 
whether OSHA decided a “grave 
danger” under § 6(c) existed. If an ETS 
did not issue, a proposal for a 
permanent § 6(b) standard would be 
considered. It would depend on OSHA’s 
regulatory priorities, and whether OSHA 
decided that a standard was 
“necessary” to protect employees. The 


determination of “necessity” would 
hinge on risk/benefit analysis. 

The permissible exposure limit in the 
AIHC alternative would be based on the 
concept of an “acceptable” exposure 
level derived from risk/benefit analysis. 
Risk/benefit analysis also would be 
used in considering each regulatory 
provision in a proposal. To the extent 
AIHC’s scheme relies on risk 
assessment and risk/benefit analysis to 
set exposure levels, the discussion in 
Sections VIII and XI is applicable. 

The final Cancer Policy includes some 
provisions similar to AIHC’s 
suggestions. The issuance of ETS’s 
would depend on the specific 
circumstances (§ IX. H.). A priorities 
system has been included and risk 
assessment data is one factor to be 
taken into account in setting those 
priorities (§ IX. 6.). 

AFL-CIO-USWA Alternative 

AFL-CIO-USWA generally endorsed 
OSHA’s classification system and 
criteria. They recommended as an 
additional classification basis for 
Categories I and II, evidence showing 
the component's ability to metabolize in 
the body to a confirmed carcinogen. 

This has been incorporated in the 
Cancer Policy. See S. 1990.143(k). 
Metabolism is discussed in Section V.D. 
13. 

OSHA’s proposed Category I response 
was endorsed. An alternative response 
to Category II classification utilizing 
hazard alerts, program directives and 
enforcing under the general duty clause 
of Section 5(a) of the Act was suggested. 
OSHA has not included the latter 
suggestion in the framework of the 
Cancer Policy. However it has been 
considering modifying its enforcement 
policies to utilize similar strategies 
pursuant to the OSH Act. 

The NRDC Alternative 

NRDC endorsed in general OSHA’s 
proposal. However, NRDC urged that a 
priority system be established to first 
control those substances posing the 
greatest carcinogenic risk. NRDC also 
urged that the generic scientific policies 
be separately listed and that specific 
amendment procedures be articulated in 
the Cancer Policy itself. These 
suggestions, also made by other 
participants, have been adopted. See the 
discussions in § IX. D, E, G. & I. 

OSHA appreciates the participants 
who submitted alternative 
comprehensive approaches. They have 
assisted OSHA in modifying the 
proposal to achieve a more effective 
final Cancer Policy. Some of the 
provisions of the various alternatives 
have been incorporated into the final 
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policy and others have not, depending 
on the scientific evidence and OSHA's 
policy judgments discussed in this 
preamble. 
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XIV. AUTHORITY 

This document was prepared under 
the direction of Eula Bingham. Assistant 
Secretary of Labor for Occupational 
Safety and Health, and by Anson M. 
Keller, the Special Assistant for Legal 
and Regulatory Policy for the 
Occupational Safety and Health 
Administration and Grover C. Wrenn, 

Jr., Director of Federal Compliance and 
State Programs (formerly Director of 
Health Standards Programs) for the 
Occupational Safety and Health 
Administration, U.S. Department of 
Labor. 3rd Street and Constitution Ave., 
N.W., Washington, D.C. 20210. 

The Federal Register has been 
requested to officially File this document 
at 1 p.m. E.S.T. on January 18,1980 
which shall be the time of issuance of 
this document as provided by 29 CFR 
§ 1911.18. The time of issuance is the 
earliest moment that petitions for review 
may be Filed with United States Courts 
of Appeals. 

Accordingly, pursuant to sections 4(b), 
6(b), 8(c) and 8(g) of the Occupational 
Safety and Health Act of 1970 (84 Stat. 
1592,1593. 1599; 29 U.S.C. §§ 653, 655, 
657), the Secretary of Labor’s Order 8-76 
(41 FR 25059) and 29 CFR Part 1911. 
Chapter XVII of Title 29, the Code of 
Federal Regulations is hereby amended 
by adding a new health standard and 
procedural regulation for the 
identification, Classification and 
Regulation of Potential Occupational 
Carcinogens, as Part 1990. 

Signed at Washington, D.C.. this 16th day 
of January, 1980. This amendment is effective 
on April 21.1980. 

Ray Marshall, 

Secretary of Labor. 

Eula Bingham, 

Assistant Secretary of Labor for Occupational 
Safety and Health. 

PART E. REGULATORY TEXT 

A new Part 1990 is added to Title 29 of 
the Code of Federal Regulations, reading 
as follows: 

PART 1990—IDENTIFICATION, 
CLASSIFICATION, AND REGULATION 
OF POTENTIAL OCCUPATIONAL 
CARCINOGENS 

General 

Sec. 

1990.101 Scope. 

1990.102 Purpose. 

1990.103 Definitions. 

1990.104 Scientific review panel. 

1990.105 Advisory committees. 

1990.106 Amendments to this policy. 


The OSHA Cancer Policy 

Sec. 

1990.111 General statement of regulatory 
policy. 

1990.112 Classification of potential 
carcinogens. 

Priority Setting 

1990.121 Candidate list of potential 
occupational carcinogens. 

1990.122 Response to petitions. 

1990.131 Priority lists for regulating 
potential occupational carcinogens. 

1990.132 Factors to be considered. 

1990.133 Publication. 

Regulation of Potential Occupational 
Carcinogens 

1990.141 Advance notice of proposed 
rulemaking. 

1990.142 Initiation of a rulemaking. 

1990.143 General provisions for the use of 
human and animal data. 

1990.144 Criteria for consideration of 
arguments on certain issues. 

1990.145 Consideration of substantial new 
issues or substantial new evidence. 

1990.146 Issues to be considered in the 
rulemaking. 

1990.147 Final action. 

Model Standards 

1990.151 Model standard pursuant to 
section 6(b) of the Act. 

1990.152 Model emergency temporary 
standard pursuant to section 6(c) of the 
Act. 

Authority: Secs. 4(b). 6(b), 8(c) and 8(g) (84 
Stat. 1592, 1593,1599, 1599; 29 U.S.C. §§ 653, 
655, 657), The Secretary of Labor's Order 8-76 
(41 FR 25059) and 29 CFR Part 1911. Chapter 
XVII of Title 29. 

General 

§ 1990.101 Scope. 

This Part establishes criteria and 
procedures for the identification, 
classification, and regulation of 
potential occupational carcinogens 
found in each workplace in the United 
States regulated by the Occupational 
Safety and Health Act of 1970 (the Act). 
The procedures contained in this Part 
supplement the procedural regulations 
in other parts of this Chapter. In the 
event of a conflict, the procedures 
contained in this Part shall govern the 
identiFication, classification, and 
regulation of potential occupational 
carcinogens. This Part may be referred 
to as “The OSHA Cancer Policy.” 

§ 1990.102 Purpose. 

The Act provides, among other things, 
that “the Secretary, in promulgating 
standards dealing with toxic materials 
or harmful physical agents under this 
subsection, shall set the standard which 
most adequately assures, to the extent 
feasible, on the basis of the best 
available evidence, that no employee 
will suffer material impairment of health 


or functional capacity even if such 
employee has regular exposure to the 
hazard dealt with by such standard for 
the period of his or her working life. 
Development of standards under this 
subsection shall be based upon 
research, demonstrations, experiments, 
and such other information as may be 
appropriate. In addition to the 
attainment of the highest degree of 
health and safety protection for the 
employee, other considerations shall be 
the latest available scientific data in the 
field, the feasibility of the standards, 
and experience gained under this and 
other health and safety laws. Whenever 
practicable, the standard promulgated 
shall be expressed in terms of objective 
criteria and of the performance desired” 
(section 6(b)(5)). It is the purpose of the 
regulations of this Part to carry out the 
intent of the Act with respect to the 
identification, classification, and 
regulation of potential occupational 
carcinogens. 

§1990.103 Definitions. 

Terms used in this Part shall have the 
meanings set forth in the Act. In 
addition, as used in this Part, the 
following terms shall have the meanings 
set forth below: 

“Act” means the Occupational Safety 
and Health Act of 1970 (Pub. L. 91-596, 
84 Stat. 1590 et seq., 29 U.S.C. 551 et 
seq.). 

"Administrator of EPA” means the 
Administrator of the United States 
Environmental Protection Agency, or 
designee. 

“Chairperson of CPSC” means the 
Chairman of the United States 
Consumer Product Safety Commission, 
or designee. 

“Commissioner of FDA” means the 
Commissioner of the Food and Drug 
Administration, United States 
Department of Health and Human 
Services, or designee. 

“Director of NCI” means the Director 
of the National Cancer Institute, United 
States Department of Health and Human 
Services, or designee. 

“Director of NIEHS” means the 
Director of the National Institute of 
Environmental Health Sciences, United 
States Department of Health and Human 
Services, or designee. 

“Director of NIOSH” means the 
Director of the National Institute for 
Occupational Safety and Health, United 
States Department of Health and Human 
Services, or designee. 

“Secretary of HHS” means the 
Secretary of the United States 
Department of Health and Human 
Services, or designee. 
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“Mutagenesis” means the induction of 
heritable changes in the genetic material 
of either somatic or germinal cells. 

“Positive results in short-term tests” 
means positive results in assays for two 
or more of the following types of effect: 

(1) the induction of DNA damage and/or 
repair; (2) mutagenesis in bacteria, 
yeast, Neurospora or Drosophila 
melonogaster; (3) mutagenesis in 
mammalian somatic cells; (4) 
mutagenesis in mammalian germinal 
cells; or (5) neoplastic transformation of 
mammalian cells in culture. 

“Potential occupational carcinogen” 
means any substance, or combination or 
mixture of substances, which causes an 
increased incidence of benign and/or 
malignant neoplasms, or a substantial 
decrease in the latency period between 
exposure and onset of neoplasms in 
humans or in one or more experimental 
mammalian species as the result of any 
oral, respiratory or dermal exposure, or 
any other exposure which results in the 
induction of tumors at a site other than 
the site of administration. This 
definition also includes any substance 
which is metabolized into one or more 
potential occupational carcinogens by 
mammals. 

§ 1990.104 Scientific review panel. 

(a) General . At any time, the 
Secretary may request the Director of 
NCI, the Director of NIEHS and/or the 
Director of NIOSH to convene a 
scientific review panel (“the panel”) to 
provide recommendations to the 
Secretary in the identification, 
classification, or regulation of any 
potential occupational carcinogen. 

(b) Membership. The panel will 
consist of individuals chosen by the 
respective Director(s). The panel will 
consist of individuals who are 
appropriately qualified in the disciplines 
relevant to the issues to be considered, 
and who are employed by the United 
States. The panel does not constitute an 
advisory committee within the meaning 
of sections 6(b) or 7(b) of the Act, or the 
Federal Advisory Committee Act (Pub. 

L. 92-463, 86 Stat. 770). 

(c) Report. The Secretary shall request 
that the panel submit a report of its 
evaluation within ninety (90) days after 
the appointment of the members of the 
panel. The Secretary shall place a copy 
of the report in the record of any 
relevant rulemaking undertaken 
pursuant to this Part and allow an 
appropriate time for public review and 
comment. If a panel is not established or 
fails to file a timely report, or if the 
Secretary determines that it is necessary 
to proceed without waiting for the 
panel’s report, the Secretary may 


proceed in making any determination 
without such report. 

(d) Other aid and assistance. Nothing 
herein precludes the Secretary from 
obtaining advice or other aid from any 
person or organization including NCI, 
NIEHS, and NIOSH. 

§ 1990.105 Advisory committees. 

The Secretary may appoint an 
Advisory Committee, pursuant to 
sections 6(b) and 7 of the Act, and 29 
CFR Part 1912, concerning any potential 
occupational carcinogen. The Secretary 
shall require the Advisory Committee to 
submit its recommendations to assist the 
Secretary in standard setting no later 
than ninety (90) days from the date of 
the Advisory Committee’s appointment, 
unless extended by the Secretary for 
exceptional circumstances. If an 
Advisory Committee fails to file a timely 
report, the Secretary may proceed in 
standard setting activities without such 
a report. 

§ 1990.106 Amendments to this policy. 

(a) Initiation of review of this 
policy .—(1) Secretary's request. No later 
than every three (3) years from the 
effective date of this Part, or from the 
last general review, the Secretary shall 
request the Director of NCI, the Director 
of NIEHS and/or the Director of NIOSH, 
to review this Part and render their 
opinions on whether significant 
scientific or technical advances made 
since the effective date of this Part 
warrant any amendment to this Part. 

The request shall ask that the answer be 
provided to the Secretary within one 
hundred twenty (120) days. 

(2) Recommendations by the 
institutes. At any time, the Director of 
NCI, the Director of NIEHS and/or the 
Director of NIOSH may submit 
recommendations to the Secretary for 
amendments to this Part whenever any 
of them believes that scientific or 
technical advances justify such 
amendments. 

(3) Petitions from the public, (i) Any 
interested person may petition the 
Secretary concerning amendments to 
this Part based upon substantial new 
issues or substantial new evidence. 

(ii) For the purposes of this Part, 
substantial new evidence is evidence 
which differs significantly from that 
presented in establishing this Part, 
including amendments. 

(iii) For the purposes of this Part, 
substantial new issues are issues which 
differ significantly from those upon 
which the Secretary has reached a 
conclusion in the rulemaking 
establishing this Part (including the 
conclusions reached in the preamble). 


(iv) Each petition to amend this part 
shall contain at least the following 
information: 

(A) Name and address of petitioner; 

(B) The provisions which the 
petitioner believes are inappropriate; 

(C) All data, views and arguments 
relied upon by the petitioner; and 

(D) A detailed statement and analysis 
as to why the petitioner believes that 
the data, views and arguments 
presented by petitioner: 

(1) Constitute substantial new issues 
or substantial new evidence; and 

(ii) Are so significant as to warrant 
amendment of this Part. 

(b) Response to recommendations and 
petitions. —(1) By the institutes. 
Whenever any Director recommends an 
amendment to this Part, the Secretary 
shall, within one hundred twenty (120) 
days after receipt of the 
recommendation, publish in the Federal 
Register, a notice which (i) states the 
reasons why the Secretary has 
determined not to commence a 
rulemaking proceeding to amend this 
Part, in whole or in part, at that time; or 
(ii) commences a rulemaking proceeding 
to consider amending this Part 
accordingly; or (iii) appoints an 
Advisory Committee as provided for by 
§ 1990.105 of this Part and sections 6(b) 
and 7 of the Act. 

(2) By the public. Within ninety (90) 
days, or as soon thereafter as possible, 
after receipt of a petition pursuant to 
section 1990.106(a)(3), the Secretary 
shall: (i) refer the petition to the Director 
of NCI, the Director of NIEHS and/or 
the Director of NIOSH, in which case 
the provisions of §§ 1990.106 (a) and 
(b)(1) are applicable; or (ii) appoint an 
advisory committee; (iii) deny the 
petition, briefly giving the reasons 
therefor; or (iv) commence a rulemaking 
proceeding to consider amending this 
Part accordingly. 

(3) On the Secretary's motion. At any 
time, the Secretary may, on his own 
motion, commence a rulemaking 
proceeding to amend this Part. 

The OSHA Cancer Policy 

§ 1990. Ill General statement of 
regulatory policy. 

(a) This Part establishes the criteria 
and procedures under which substances 
will be regulated by OSHA as potential 
occupational carcinogens. Although the 
conclusive identification of 
“carcinogens” is a complex matter “on 
the frontiers of science,” [IUD v. 
Hodgson 499 F. 2d 467, 474 (D.C. Cir. 
1974)), responsible health regulatory 
policy requires that criteria should be 
specified for the identification of 
substances which should be regulated 
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as posing potential cancer risks to 
workers. 

(b) The criteria established by this 
Part are based on an extensive review 
of scientific data and opinions. The Part 
provides for amending these criteria in 
light of new scientific developments. 
Decisions as to whether any particular 
substance meets the criteria or not will 
be consistent with the policies and 
procedures established by this Part and 
will be based upon scientific evaluation 
of the evidence on that substance. 

(c) This Part applies to individual 
substances, groups of substances, or 
combinations or mixtures of substances 
which may be found in workplaces in 
the United States. In individual 
rulemaking proceedings under this Part, 
the identity and range of substances and 
mixtures to be covered by the standard 
will be specified and the 
appropriateness of applying the 
available evidence to the range of 
substances and mixtures proposed for 
regulation will be subject to scientific 
and policy review. 

(d) Potential occupational carcinogens 
will be identified and classified on the 
basis of human epidemiological studies 
and/or experimental carcinogenesis 
bioassays in mammals. Positive results 
in short term tests will also be used as 
concordant evidence. 

(e) Potential occupational carcinogens 
will be classified and regulated in 
accordance with the policy. The 
scientific evidence as to whether 

* individual substances meet these 
criteria will be considered in individual 
rulemakings. The issues which may be 
considered in these rulemakings will be 
limited as specified herein. 

(f) This policy provides for the 
classification of potential occupational 
carcinogens into two categories 
depending on the nature and extent of 
the available scientific evidence. The 
two categories of potential occupational 
carcinogens may be regulated 
differently. 

(g) The policy establishes a procedure 
for setting priorities and making them 
public. 

(h) Worker exposure to Category I 
Potential Carcinogens will be reduced to 
the lowest feasible level, primarily 
through the use of engineering and work 
practice controls. This is predicated in 
part upon the finding that no methods 
have been demonstrated for establishing 
exposure levels for carcinogens, acting 
singly or in combination, below which 
risks to exposed workers would be 
absent. 

(i) Worker exposure to Category II 
Potential Carcinogens will be reduced as 
appropriate and consistent with the 
statutory requirements on a case-by¬ 


case basis in the rulemaking 
proceedings on individual substances. 
Any permissible exposure level so 
established shall be met primarily 
through engineering and work practice 
controls. 

(j) The assessment of cancer risk to 
workers resulting from exposure to a 
potential occupational carcinogen will 
be made on the basis of available data. 
Because of the uncertainties and serious 
consequences to workers if the 
estimated risk is understated, cautious 
and prudent assumptions will be utilized 
to perform risk assessments. The form 
and content of the risk assessment will 
thus depend on the Secretary’s judgment 
of the available data. 

(k) Where the Secretary determines 
that one or more suitable substitutes 
exist for certain uses of Category I 
Potential Carcinogens that are less 
hazardous to humans, a no occupational 
exposure level shall be set for those 
uses, to be achieved solely through the 
use of engineering and work practice 
controls to encourage substitution. In 
determining whether a substitute is 
suitable, the Secretary-will consider the 
technological and economic feasibility 
of the introduction of the substitute, 
including its relative effectiveness and 
other relevant factors, such as 
regulatory requirements and the time 
needed for an orderly transition to the 
substitute. 

§ 1990.112 Classification of potential 
carcinogens. 

The following criteria for 
identification, classification and 
regulation of potential occupational 
carcinogens will be applied, unless the 
Secretary considers evidence under the 
provisions of §§ 1990.143,1990.144 and 
1990.145 and determines that such 
evidence warrants an exception to these 
criteria. 

(a) Category I Potential Carcinogens . 

A substance shall be identified, 
classified, and regulated as a Category I 
Potential Carcinogen if, upon scientific 
evaluation, the Secretary determines 
that the substance meets the definition 
of a potential occupational carcinogen in 
(i) humans, or (ii) in a single mammalian 
species in a long-term bioassay where 
the results are in concordance with 
some other scientifically evaluated 
evidence of a potential carcinogenic 
hazard, or (iii) in a single mammalian 
species in an adequately conducted 
long-term bioassay, in appropriate 
circumstances where the Secretary 
determines the requirement for 
concordance is not necessary. Evidence 
of concordance is any of the following: 
positive results from independent testing 
in the same or other species, positive 


results in short-term tests, or induction 
of tumors at injection or implantation 
sites. 

(b) Category II Potential Carcinogens. 
A substance shall be identified, 
classified, and regulated as a Category II 
Potential Carcinogen if, upon scientific 
evaluation, the Secretary determines 
that: (i) the substance meets the criteria 
set forth in § 1990.112(a), but the 
evidence is found by the Secretary to be 
only “suggestive"; or (ii) the substance 
meets the criteria set forth in 
§ 1990.112(a) in a single mammalian 
species without evidence of 
concordance. 

Priority Setting 

§ 1990.121 Candidate list of potential 
occupational carcinogens. 

(а) Contents. The Secretary shall 
prepare a list of substances (the 
“Candidate List") which are reported to 
be present in any American workplace 
and which, on the basis of a brief 
scientific review of available data, may 
be considered candidates for further 
scientific review and possible regulation 
as Category I Potential Carcinogens or 
Category II Potential Carcinogens. For 
the purposes of this paragraph, 

“available data" means: 

(1) The data submitted by any person; 

(2) Any data referred to by the 
Secretary of HHS or by the Director of 
NIOSH, either in the latest list entitled 
"Suspected Carcinogens" or any other 
communication; 

(3) Literature referred to in U.S. Public 
Health Service, Publication No. 149; 

(4) Data summarized and reviewed in 
Monographs of the International Agency 
for Research on Cancer (LARC) of the 
World Health Organization; 

(5) The Toxic Substances Control Act 
Inventory of Chemical Substances, 
published by the Administrator of EPA; 

(б) The Secretary of HHS’s Annual 
Report to the President and the 
Congress as required by the Community 
Mental Health Centers Extension Act of 
1978, sec. 404(a)(9). 42 U.S.C. sec. 285. 

(7) Any other relevant data of which 
the Secretary has actual knowledge. 

(b) Tentative classification. The 
Secretary may tentatively designate 
substances on the Candidate List as 
candidates for classification as Category 
I Potential Carcinogens or as Category II 
Potential Carcinogens, or may list 
substances without a tentative 
designation, based on the brief scientific 
review of available data for the purpose 
of initiating a more extensive scientific 
review. 

(c) No legal rights established. The 
inclusion or exclusion of any substance 
from the Candidate List shall not be 
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subject to judicial review nor be the 
basis of any legal action, nor shall the 
exclusion of any substance from the list 
prevent the regulation of that substance 
as a potential occupational carcinogen. 
The inclusion of a substance on the 
Candidate List and its possible tentative 
designation as a Category I Potential 
Carcinogen or a Category II Potential 
Carcinogen therein do not reflect a final 
scientific determination that the 
substance is, in fact, a Category I 
Potential Carcinogen or a Category II 
Potential Carcinogen. It is a policy 
determination based on the brief 
scientific review that the Secretary 
should conduct a thorough review of all 
relevant scientific data concerning the 
substance. 

§ 1990.122 Response to petitions. 

Whenever the Secretary receives any 
information submitted in writing by any 
interested person concerning the 
inclusion or omission of any substance 
from the Candidate List, the Secretary 
shall briefly review the information and 
any other available data, as defined in 
§ 1990.121(a). The results of the 
Secretary’s review shall be transmitted 
to the petitioner, together with a short 
statement of the Secretary’s reasons 
therefor, and made public upon request. 

§ 1990.131 Priority lists for regulating 
potential occupational carcinogens. 

The Secretary shall establish two 
priority lists for regulating potential 
occupational carcinogens. One list 
should include approximately ten (10) 
candidates for rulemaking as Category I 
Potential Carcinogens; the other 
approximately ten (10) candidates for 
rulemaking as Category II Potential 
Carcinogens. The order of placement of 
substances on these lists will not reflect 
the Secretary’s determination of the 
exact order in which these substances 
should be regulated in rulemaking 
proceedings but rather a policy 
determination that the Secretary plans 
to address some or all of these 
substances prior to proceeding with a 
thorough scientific review of data 
concerning other substances on the 
Candidate List. The inclusion or 
exclusion of any substance on these lists 
shall not be subject to judicial review or 
be the basis for any legal action. The 
Secretary may regulate a potential 
occupational carcinogen which has not 
been placed on these lists. The inclusion 
of a substance on either of these lists 
does not reflect a final scientific 
determination that the substance is, in 
fact, a Category I Potential Carcinogen 
or a Category II Potential Carcinogen. 


§ 1990.132 Factors to be considered. 

(a) The setting of priorities is a 
complex matter which requires 
subjective and policy judgments. It is 
not appropriate to establish a rigid 
formula or to assign predetermined 
weight to each factor. The identification 
of some of the elements is to guide the 
OSHA staff and inform the public on the 
development of priorities. It is not 
intended to create any legal rights with 
respect to the setting of priorities. 

(b) Some factors which may be taken 
into account in setting priorities for 
regulating potential occupational 
carcinogens, when such data are 
available, are: 

(1) The estimated number of workers 
exposed; 

(2) The estimated levels of human 
exposure; 

(3) The levels of exposure to the 
substance which have been reported to 
cause an increased incidence of 
neoplasms in exposed humans, animals 
or both; 

(4) The extent to which regulatory 
action could reduce not only risks of 
contracting cancer but also other 
occupational and environmental health 
hazards; 

(5) Whether the molecular structure of 
the substance is similar to the molecular 
structure of another substance which 
meets the definition of a potential 
occupational carcinogen; 

(6) Whether there are substitutes that 
pose a lower risk of cancer or other 
serious human health problems, or 
available evidence otherwise suggests 
that the social and economic costs of 
regulation would be small; and 

(7) OSHA will also consider its 
responsibilities for dealing with other 
health and safety hazards and will 
consider the actions being taken or 
planned by other governmental agencies 
in dealing with the same or similar 
health and safety hazards. 

§ 1990.133 Publication. 

(a) The Secretary shall publish the 
Candidate List in the Federal Register at 
least annually. 

(b) The Secretary shall publish the 
Priority Lists in the Federal Register at 
least every six months and may seek 
public comment thereon. 

(c) The Secretary may periodically 
publish in the Federal Register a notice 
requesting information concerning the 
classification and establishment of 
priorities for substances on the 
Candidate List together with a brief 
statement describing the type of 
information being sought. 


Regulation of Potential Occupational 
Carcinogens 

§ 1990.141 Advance notice of proposed 
rulemaking. 

(a) Within thirty (30) days after OSHA 
initiates a study concerning the 
economic and/or technological 
feasibility of specific standards that 
might be applied in the regulation of a 
potential occupational carcinogen, the 
Secretary will normally publish, in the 
Federal Register, a notice which 
includes at least the following: 

(1) The name of the substance(s), 

(2) The scope of the study, including 
where possible, (i) affected industries. 

(ii) levels of exposure being studied, (iii) 
the anticipated completion date of the 
study; 

(3) A brief summary of the available 
data on health effects; 

(4) An estimate of when the Secretary 
anticipates the issuance of a proposal; 

(5) An invitation to interested parties 
to provide relevant information; 

(6) A statement that persons wishing 
to provide OSHA with their own study 
should complete it within 30 days after 
the anticipated proposal date; and 

(7) A statement of the procedural 
requirements that must be met before 
substantial new issues or substantial 
new evidence will be considered in the 
proceeding pursuant to § 1990.145. 

(b) Where the Secretary determines to 
discontinue a feasibility study, the 
Secretary should publish, within 30 
days, a notice in the Federal Register so 
indicating. 

§ 1990.142 Initiation of a rulemaking. 

Where the Secretary decides to 
regulate a potential occupational 
carcinogen, the Secretary shall initiate a 
rulemaking proceeding in accordance 
with one of the following procedures, as 
appropriate. 

(a) Notice of proposed rulemakings 
(Section 6(b) of the Act). —(1) General. 
The Secretary may issue a notice of 
proposed rulemaking in the Federal 
Register, pursuant to Section 6(b) of the 
Act and Part 1911 of this Chapter. The 
notice shall provide for no more than a 
sixty (60) day comment period, and may 
provide for a hearing, which shall be 
scheduled for no later than one hundred 
(100) days after publication of the Notice 
of Proposed Rulemaking. The 
commencement of the hearing may be 
postponed once, for no more than thirty 
(30) days, for good cause shown. 

(2) Provisions of the proposed 
standard for Category I Potential 
Carcinogens. Whenever the Secretary 
issues a notice of proposed rulemaking 
to regulate a substance as a Category I 
Potential Carcinogen: 
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(i) The proposed standard shall 
contain at least provisions for scope and 
application, definitions, notification of 
use, a permissible exposure limit, 
monitoring, regulated areas, methods of 
compliance including the development 
of a compliance plan, respiratory 
protection, protective clothing and 
equipment, housekeeping, waste 
disposal, hygiene facilities, medical 
surveillance, employee information and 
training, signs and labels, 
recordkeeping, and employee 
observation of monitoring as set forth in 
§ 1990.151, unless the Secretary explains 
why any or all such provisions are not 
appropriate; 

(ii) The model standard set forth in 

§ 1990.151 shall be used as a guideline, 
and 

(iii) The permissible exposure limit 
shall be set as low as feasible, to be 
achieved primarily through engineering 
and work practice controls, except that 
if a suitable substitute is available for 
one or more uses, no occupational 
exposure shall be permitted for those 
uses. 

(3) Provisions of the proposed 
standard for Category II Potential 
Carcinogens. Whenever the Secretary 
issues a Notice of Proposed Rulemaking 
to regulate a substance as a Category II 
Potential Carcinogen: 

(i) The proposed standard shall 
contain at least provisions for scope and 
application, definitions, notification of 
use. monitoring, respiratory protection, 
protective clothing and equipment, 
housekeeping, waste disposal, medical 
surveillance, employee information and 
training, recordkeeping and employee 
observation of monitoring as set forth in 
§ 1990.151, unless the Secretary explains 
why any or all such provisions are not 
appropriate; and 

(ii) The model standard set forth in 

§ 1990.151 shall be used as a guideline; 
and 

(iii) Worker exposure to Category II 
Potential Carcinogens will be reduced as 
appropriate and consistent with the 
statutory requirements on a case-by¬ 
case basis in the individual rulemaking 
proceedings. Any permissible exposure 
level so established shall be met 
primarily through engineering and work 
practice controls. 

(b) Emergency temporary standards. 
(Section 6(c) of the Act). 

( 1 ) General. The Secretary may issue 
an Emergency Temporary Standard 
(ETS) for a Category I Potential 
Carcinogen in accordance with section 
6(c) of the Act. 

(2) Grave Danger. Employee exposure 
to Category I Potential Carcinogens 
constitutes a “grave danger” within the 
meaning of section 6(c) of the Act. 


(3) Provisions of the ETS. (i) The ETS 
shall contain at least provisions for 
scope and application, definitions, 
notification of use, a permissible 
exposure limit, monitoring, methods of 
compliance including the development 
of a compliance plan, respiratory 
protection, protective clothing and 
equipment, housekeeping, waste 
disposal, medical surveillance, 
employee information and training, 
signs and labels, recordkeeping and 
employee observation of monitoring, 
unless the Secretary explains why any 
or all such provisions are not 
appropriate. 

(ii) The model standard set forth in 

§ 1990.152 shall be used as a guideline. 

(iii) The permissible exposure limit 
shall be set as low as feasible through 
any practicable combination of 
engineering controls, work practice 
controls and respiratory protection. 

§ 1990.143 General provisions for the use 
of human and animal data. 

Human and animal data which are 
scientifically evaluated to be positive 
evidence for carcinogenicity shall be 
uniformly relied upon for the 
identification of potential occupational 
carcinogens. Arguments challenging the 
following provisions or their application 
to specific substances will be 
considered in individual rulemaking 
proceedings only if the evidence 
presented in support of the arguments 
meets the criteria for consideration 
specified in § 1990.144 or § 1990.145. 

(a) Positive human studies. Positive 
results obtained in one or more human 
epidemiologic studies will be used to 
establish the qualitative inference of 
carcinogenic hazards to workers. 

(b) Positive animal studies. Positive 
results obtained in one or more 
experimental studies conducted in one 
or more mammalian species will be used 
to establish the qualitative inference of 
carcinogenic hazard to workers. 
Arguments that positive results obtained 
in mammalian species should not be 
relied upon will be considered only if 
evidence is presented which meets the 
criteria for consideration specified in 

§ 1990.144(c) or 1990.144(f). 

(c) Non-positive human studies. 
Positive results in human or mammalian 
studies generally will be used for the 
qualitative identification of potential 
occupational carcinogens, even where 
non-positive results from human studies 
exist. Such non-positive results will be 
considered by the Secretary only if the 
studies or results meet the criteria set 
forth in § 1990.144(a). 

(d) Non-positive animal studies. 
Positive results in one or more 
mammalian studies will be used for the 


qualitative identification of potential 
occupational carcinogens, even where 
non-positive studies exist in other 
mammalian species. Where non-positive 
and positive results exist in studies in 
the same species, the non-positive 
results will be evaluated. 

(e) Spontaneous tumors. Positive 
results in human or mammalian studies 
for the induction or acceleration of 
induction of tumors of a type which 
occurs “spontaneously” in unexposed 
individuals will be used for the 
qualitative identification of potential 
occupational carcinogens. 

(f) Routes of exposure. (1) Positive 
results in studies in which mammals are 
exposed via the oral, respiratory or 
dermal routes will be used for the 
qualitative identification of potential 
occupational carcinogens, whether 
tumors are induced at the site of 
application or distant sites. 

(2) Positive results in studies in which 
mammals are exposed via any route of 
exposure and in which tumors are 
induced at sites distant from the site of 
administration will be used for the 
qualitative identification of potential 
occupational carcinogens. 

(3) (i) Positive results in mammalian 
studies in which tumors are induced 
only at the site of administration, in 
which a substance or mixture of 
substances is administered by routes 
other than oral, respiratory or dermal, 
will be used as “concordant” evidence 
that a substance is a potential 
occupational carcinogen. 

(ii) Arguments that such studies 
should not be relied upon will be 
considered only if evidence which meets 
the criteria set forth in § 1990.144(b) is 
provided. 

(g) Use of high doses in animal 
testing. Positive results for 
carcinogenicity obtained in mammals 
exposed to high doses of a substance 
will be used to establish the qualitative 
inference of carcinogenic hazard to 
workers. Arguments that such studies 
should not be relied upon will be 
considered only if evidence which meets 
the criteria set forth in § 1990.144(d) is 
provided. 

(h) “Threshold”or “No-effect”Levels. 
No determination will be made that a 
“threshold” or “no-effect” level of 
exposure can be established for a 
human population exposed to 
carcinogens in general, or to any specific 
substance. 

(i) Benign tumors. Results based on 
the induction of benign or malignant 
tumors, or both, will be used to establish 
a qualitative inference of carcinogenic 
hazard to workers. Arguments that 
substances that induce benign tumors do 
not present a carcinogenic risk to 
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workers will be considered only if 
evidence that meets the criteria set forth 
in § 1990.144(e) is provided. 

(j) Statistical evaluation. Statistical 
evaluation will be used in the 
determination of whether results in 
human, animal or short-term studies 
provide positive evidence for 
carcinogenicity, but will not be the 
exclusive means for such evaluation. 

(k) Carcinogenicity of metabolites. A 
substance which is metabolized by 
mammals to yield one or more potential 
occupational carcinogens will itself be 
identified and classified as a potential 
occupational carcinogen, whether or not 
there is direct evidence that it induces 
tumors in humans or experimental 
animals. Evidence for such metabolism 
will normally be derived from in vivo 
studies in mammals. In appropriate 
circumstances, evidence may be derived 
from in vitro studies of mammalian 
tissues or fractions thereof. Arguments 
that evidence from in vivo metabolic 
studies in mammals is not relevant to 
the inference of carcinogenic hazard to 
humans will be considered only if such 
evidence meets the criteria set forth in 

§ 1990.144(c). 

§ 1990.144 Criteria for consideration of 
arguments on certain issues. 

Arguments on the following issues 
will be considered by the Secretary in 
identifying, classifying or regulating any 
substance pursuant to this Part, if 
evidence for the specific substance 
subject to the rulemaking conforms to 
the following criteria. Such arguments 
and evidence will be evaluated based 
upon scientific and policy judgments. 

(a) Non-positive results obtained in 
human epidemiologic studies. Non¬ 
positive results obtained in human 
epidemiologic studies regarding the 
substance subject to the rulemaking or 
to a similar or closely related substance 
will be considered by the Secretary only 
if they meet the following criteria: 

Criteria, (i) The epidemiologic study 
involved at least 20 years’ exposure of a 
group of subjects to the substance and at 
least 30 years’ observation of the subjects 
after initial exposure: 

(ii) Documented reasons are provided for 
predicting the site(s) at which the substance 
would induce cancer if it were carcinogenic 
in humans: and 

(iii) The group of exposed subjects was 
large enough for an increase in cancer 
incidence of 50% above that in unexposed 
controls to have been detected at any of the 
predicted sites. 

Arguments that non-positive results 
obtained in human epidemiologic 
studies should be used to establish 
numerical upper limits on potential risks 
to humans exposed to specific levels of 
a substance will be considered only if 


criteria (i) and (ii) are met and, in 
addition: 

(iv) Specific data on the level of exposure 
of the group of workers are provided, based 
either on direct measurements made 
periodically throughout the period of 
exposure, or upon other data which provide 
reliable evidence of the magnitude of 
exposure. 

(b) Tumors induced at site of 
administration. Arguments that tumors 
at the site of administration should not 
be considered will be considered only if: 

(i) The route of administration is not 
oral, respiratory or dermal; and 

(ii) Evidence is provided which 
establishes that induction of local 
tumors is related to the physical 
configuration or formulation of the 
material administered (e.g., crystalline 
form or dimensions of a solid material, 
or matrix of an impregnated implant) 
and that tumors are not induced when 
the same material is administered in a 
different configuration or formula. 

(c) Metabolic differences. Arguments 
that differences in metabolic profiles 
can be used to demonstrate that a 
chemical found positive in an 
experimental study in a mammalian 
species would pose no potential 
carcinogenic risk to exposed workers 
will be considered by the Secretary only 
if the evidence presented for the specific 
substance subject to the rulemaking 
meets the following criteria: 

Criteria, (i) A complete metabolic profile, 
including identities of trace metabolites, is 
presented for the experimental animal 
species; 

(ii) A complete metabolic profile, including 
identities of trace metabolites, is available 
for a human population group representative 
of those who are occupationally exposed; 

(iii) Documented evidence is provided for 
ascribing the carcinogenic activity of the 
substance in the test animal species to 
metabolite(s) produced only in that species 
and not in humans; and 

(iv) Documented evidence is provided to 
show that other metabolites produced also in 
humans have been adequately tested and 
have not been shown to be carcinogenic. 

(d) Use of high doses in animal 
testing. Arguments that positive results 
obtained in carcinogenesis bioassays 
with experimental animals subjected to 
high doses of a substance are not 
relevant to potential carcinogenic risks 
to exposed workers will be considered 
by the Secretary only if the evidence for 
the specific substance subject to the 
rulemaking meets the following criteria: 

Criteria, (i) Documented evidence is 
presented to show that the substance in 
question is metabolized by the experimental 
animal species exposed at the dose levels 
used in the bioassay(s) to metabolic products 
which include one or more that are not 
produced in the same species at lower doses. 


(ii) Documented evidence is presented to 
show that the metabolite(s) produced only at 
high doses in the experimental animal 
species are the ultimate carcinogen(s) and 
that the metabolites produced at low doses 
are not also carcinogenic: and 

(iii) Documented evidence is presented to 
show that the metabolite(s) produced only at 
high doses in the experimental animal 
species are not produced in humans exposed 
to low doses. 

(e) Benign tumors. The Secretary will 
consider evidence that the substance 
subject to the rulemaking proceeding is 
capable only of inducing benign tumors 
in humans or experimental animals 
provided that the evidence for the 
specific substance meets the following 
criteria: 

Criteria, (i) Data are available from at least 
two well-conducted bioassays in each of two 
species of mammals (or from equivalent 
evidence in more than two species); 

(ii) Each of the bioassays to be considered 
has been conducted for the full lifetime of the 
experimental animals; 

(iii) The relevant tissue slides are made 
available to OSHA or its designee and the 
diagnoses of the tumors as benign are made 
by at least one qualified pathologist who has 
personally examined each of the slides and 
who provides specific diagnostic criteria and 
descriptions; and 

(iv) All of the induced tumors must be 
shown to belong to a type which is known 
not to progress to malignancy or to be at a 
benign stage when observed. In the latter 
case, data must be presented to show that 
multiple sections of the affected organ(s) 
were adequately examined to search for 
invasion of the tumor cells into adjacent 
tissue, and that multiple sections of other 
organs were adequately examined to search 
for tumor metastases. 

(f) Indirect mechanisms. The 
Secretary will consider evidence that 
positive results obtained in a 
carcinogenesis bioassay with 
experimental animals are not relevant to 
a determination of a carcinogenic risk to 
exposed workers, if the evidence 
demonstrates that the mechanism by 
which the observed tumor incidence is 
effected is indirect and would not occur 
if humans were exposed. As examples, 
evidence will be considered that a 
substance causes a carcinogenic effect 
by augmenting caloric intake or that the 
carcinogenic effect from exposure to a 
substance is demonstrated to be the 
result of the presence of a carcinogenic 
virus and it is demonstrated that, in 
either case, the effect would not take 
place in the absence of the particular 
carcinogenic virus or the augmented 
caloric intake. 

§ 1990.145 Consideration of substantial 
new issues or substantial new evidence. 

(a) Substantial new issues. 
Notwithstanding any other provision of 
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this Part, the Secretary will consider in a 
rulemaking proceeding on a specific 
substance any substantial new issues 
upon which the Secretary did not reach 
a conclusion in the rulemaking 
proceeding(s) underlying this Part 
including conclusions presented in the 
preamble. 

(b) Substantial new evidence. 
Notwithstanding any other provision of 
this Part, the Secretary will consider in a 
rulemaking proceeding on a specific 
substance any arguments, data or views 
which he determines are based upon 
substantial new evidence which may 
warrant the amendment of one or more 
provisions of this Part. For the purposes 
of this Part, "substantial new evidence" 
is evidence directly relevant to any 
provision of this Part and is based upon 
data, views or arguments which differ 
significantly from those presented in 
establishing this Part, including 
amendments thereto. 

(c) Petitions for consideration of 
substantial new evidence. —( 1 ) Petition 
Any Interested person may file a written 
petition with the Secretary to consider 
"substantial new evidence" or one or 
more "substantial new issues" which 
contains the information specified in 
paragraph (c)(2) of this section. The 
Secretary shall treat such a petition as a 
request to amend this Part, as well as a 
petition to consider "substantial new 
evidence". 

(2) Contents. Each petition for 
consideration of "substantial new 
evidence" or one or more "substantial 
new issues" shall contain at least the 
following information: 

(i) Name and address of the petitioner; 

(ii) All of the data, views and 
arguments that the petitioner would like 
the Secretary to consider, 

(iii) The provision or provisions that 
petitioner believes are inappropriate or 
should be added to this Part in light of 
the new data, views, and arguments: 

(iv) A statement which demonstrates 
that the data, views, and arguments 
relied upon by petitioners are directly 
relevant to the substance or class of 
substances that is the subject of a 
rulemaking or an Advance Notice of 
Proposed Rulemaking; 

(v) A detailed statement and analysis 
as to why the petitioner believes that 
the data, views, and arguments 
presented by the petitioner: 

(A) differ significantly from those 
presented in the proceeding(s) which 
establish this Part; 

(B) are so substantial as to warrant 
amendment of this Part; and 

(C) constitute a new issue or new 
evidence within the meaning of 
paragraphs (a) and (b) of this section. 


(3) Deadline for petitions, (i) Petitions 
which comply with paragraph (c) above, 
shall be filed in accordance with the 
schedule set forth in the Advanced 
Notice of Proposed Rulemaking. 

(ii) In extraordinary cases the 
Secretary may consider evidence 
submitted after the deadline if the 
petitioner establishes that the evidence 
relied upon was not available and could 
not have reasonably been available in 
whole or substantial part by the 
deadline and that it is being submitted 
at the earliest possible time. 

(d) Secretary's response. (1) The 
Secretary shall respond to petitions 
under this paragraph in accordance with 
§ 1990.106. 

(2) Whenever the Secretary 
determines that the "substantial new 
issue" or the "substantial new evidence" 
submitted under this paragraph is 
sufficient to initiate a proceeding to 
amend this Part, the Secretary shall: 

(i) Issue a notice to consider 
amendment to this Part and not proceed 
on the rulemaking concerning the 
individual substance until completion of 
the amendment proceeding; or 

(ii) Issue a notice to consider 
amendment to this Part and consolidate 
it with the proceeding on the individual 
substance. 

§ 1990.146 Issues to be considered in the 
rulemaking. 

Except as provided in § 1990.145, after 
issuance of the advance notice of 
rulemaking, the proceedings for 
individual substances under this Part 
shall be limited to consideration of the 
following issues: 

(a) Whether the substance, group of 
substances or combination of 
substances subject to the proposed 
rulemaking is appropriately considered 
in a single proceeding; 

(b) Whether the substance or group of 
substances subject to the rulemaking 
meets the definition of a potential 
occupational carcinogen set forth in 

§ 1990.103, including whether the 
scientific studies are reliable; 

(c) Whether the available data can 
appropriately be applied to the 
substance, group of substances or 
combination of substances covered by 
the rulemaking; 

(d) Whether information, data, and 
views that are submitted in accordance 
with § 1990.144 are sufficient to warrant 
an exception to this Part; 

(e) Whether the data, views and 
arguments that are submitted in 
accordance with § 1990.145 are 
sufficient to warrant amendment of this 
Part; 

(f) Whether the potential occupational 
carcinogen meets the criteria for a 


Category I Potential Carcinogen or a 
Category II Potential Carcinogen. 

(g) The environmental impact arising 
from regulation of the substance; 

(h) Any issues required by statute or 
executive order, 

(i) The determination of the lowest 
feasible level to control exposures to 
Category I Potential Carcinogens 
primarily through the use of engineering 
and work practice controls including 
technological and economic 
considerations; 

(j) The determination of the 
appropriate employee exposure level, 
consistent with the Act’s requirements, 
for Category II Potential Carcinogens; 

(k) Whether suitable substitutes are 
available for one or more uses of 
Category I Potential Carcinogens and; if 
so, the no occupational exposure level to 
be achieved solely with engineering and 
work practice controls and other issues 
relevant to substitution; and 

(l) Whether the provisions of the 
proposal and of § 1990.151 and 

§ 1990.152 (model standards) are 
appropriate, except as limited by 
§ 1990.142 and whether additional 
regulatory provisions may be 
appropriate. 

§1990.147 Final action. 

(a) Within one hundred twenty (120) 
days from the last day of any hearing or 
ninety (90) days from the close of any 
post hearing comment period, whichever 
occurs first, the Secretary shall publish 
in the Federal Register 

(1) A final standard based upon the 
record in the proceeding; or 

(2) A statement that no final standard 
will be issued, and the reasons therefor, 
or 

(3) A statement that the Secretary 
intends to issue a final rule, but that he 
is unable to do so at the present time, 
including: 

(i) The reasons therefor; and 

(ii) The date by which the standard 
will be published, which may not exceed 
one hundred twenty (120) days 
thereafter. 

(iii) The Secretary may issue no more 
than one such notice, unless the 
Secretary determines that (o) new 
evidence which was unavailable during 
the rulemaking proceeding has just 
become available; (6) the evidence is so 
important that a final rule could not 
reasonably be issued without this 
evidence, and; (c) the record is reopened 
for receipt of comments and/or a 
hearing on this evidence. This paragraph 
does not require the Secretary to 
consider any evidence which is 
submitted after the dates established for 
the submission of evidence. 
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(b) The failure of the Secretary to 
comply with the required timeframes 
shall not be a basis to set aside any 
standard or to require the issuance of a 
new proposal on any individual 
substance. 

(c) The final standard shall state 
whether the substance or group of 
substances subject to the rulemaking is 
classified as a Category 1 Potential 
Carcinogen or as a Category II Potential 
Carcinogen. If the classification differs 
from that in the notice of proposed 
rulemaking, the Secretary shall explain 
the reasons for the change in 
classification in the preamble to the 
final standard. 

(d) If the substance is classified as a 
Category I Potential Carcinogen, the 
final standard shall conform to the 
provisions of section 1990.142(a)(2)(iii). 

If the final standard contains other 
provisions that substantially differ from 
the proposed provisions, the Secretary 
shall explain the reasons for the changes 
in the preamble to the final standard. 

(e) If the substance is classified as a 
Category II potential carcinogen, the 
final standard shall conform to the 
provisions of section 1990.142(a)(3)(iii). 

If the final standard contains other 
provisions that substantially differ from 
the proposed provisions, the Secretary 
shall explain the reasons for the changes 
in the preamble to the final standard. 

(f) If the substance is classified as a 
Category II potential carcinogen, the 
Secretary shall notify the applicable 
federal and state agencies, including the 
Administrator of EPA, the Director of 
NCI, the Director of NIEHS, the Director 
of NIOSH, the Commissioner of FDA 
and the Chairperson of CPSC of such 
determination and request that the 
applicable agencies engage in, or 
stimulate, further research pursuant to 
their legislative authority, to develop 
new and additional scientific data. 

(g) If, after a rulemaking, the Secretary 
determines that the substance under 
consideration should not be classified as 
a Category I potential carcinogen or a 
Category II potential carcinogen, the 
Secretary shall publish a notice of this 
determination in the Federal Register, 
together with the reasons therefor. 

Model Standards 

§ 1990.151 Model standard pursuant to 
section 6(b) of the Act. 

(a) Scope and application. 

(1) General . This section applies to all 

occupational exposures to-or to 

(specify those uses or classes of uses of 

-[Chemical Abstracts Service 

Registry Number 0000] which are 
covered by the standard, including, 
where appropriate, the type of exposure 


to be regulated by the standard) except 
as provided in paragraph (a)(2). 

(2) Exemptions. This section does not 
apply to (insert those uses or classes of 

uses of-which are exempted from 

compliance with the standard, including, 
where appropriate, 

(i) workplaces where exposure to 

-results from solid or liquid 

mixtures containing a specified 
percentage of-or less; 

(ii) workplaces where another Federal 

agency is exercising statutory authority 
to prescribe or enforce standards or 
regulations affecting occupational 
exposure to-; or 

(iii) workplaces which are 
appropriately addressed in a separate 
standard). 

(b) Definitions . 

“-" means (definition of the 

substance, group of substances, or 
combination of substances, to be 
regulated). 

“Authorized person” means any 
person specifically authorized by the 
employer whose duties require the 
person to enter regulated areas or any 
person entering such an area as a 
designated representative of employees 
for the purpose of exercising the 
opportunity to observe monitoring 
procedures under paragraph (r) of this 
section. 

“Action level” means an airborne 

concentration of-of (insert 

appropriate level of exposure). 

Note.—Where appropriate, consider an 
action level as a limitation on requirements 
for periodic monitoring (para, (e)(3)). medical 
surveillance (para, (n)), training (para, (o)), 
labels (para. (p)(3)). and other provisions. 

“Assistant Secretary” means the 
Assistant Secretary of Labor for 
Occupational Safety and Health, U.S. 
Department of Labor, or designee. 

“Director” means the Director, 
National Institute for Occupational 
Safety and Health, U.S. Department of 
Health, and Health Services, or 
designee. 

“Emergency” means in any 
occurrence such as, but not limited to, 
equipment failure, rupture of containers, 
or failure of control equipment which 
may result in a massive release 
of-. 

“OSHA Area Office” means the Area 
Office of the Occupational Safety and 
Health Administration having 
jurisdiction over the geographic area 
where the affected workplace is located. 

(c) Permissible exposure limits 
provisions . 

(1) Inhalation. — (i) Time-weighted 
average limit (TWA). Within (insert 
appropriate time period) of the effective 
date of this section, the employer shall 


assure that no employee is exposed to 

an airborne concentration of-in 

excess of: (insert appropriate exposure 
limit representing: (a) the lowest 
feasible level, except as modified by 
paragraph (c)(3) of this section or (b) 
when it is determined by the Secretary 
that there are available substitutes for 
all uses or classes of users that are less 
hazardous to humans, the proposal shall 
permit no occupational exposure) as an 
eight (8)-hour time-weighted average. 

Where the Secretary finds that 

substitutes for-may exist, the 

determination of the lowest feasible 
level shall include consideration of the 
availability, practicability, relative 
degree of hazard, and economic 
consequences of the substitutes. 

(ii) Ceiling limit. [If appropriate.) 
Within (insert appropriate time period) 
of the effective date of this section, the 
employer shall assure that no employee 
is exposed to an airborne concentration 

of-in excess of: (insert exposure 

limit representing the lowest feasible 
level of exposure as averaged over any: 
(insert appropriate time period) during 
the working day. 

(2) Dermal and eye exposure. (As 
appropriate.) (i) Within (insert 
appropriate time period) of the effective 
date of this section, the employer shall 

(If eye exposure to-does not 

create a risk of cancer, insert exposure 
level or criteria which will prevent other 
adverse health effects of eye exposure 

to-if any. If eye exposure creates 

a risk of cancer, insert exposure level or 
criteria which represent the lowest 
feasible level of eye exposure to-.) 

(ii) Within (insert appropriate time 
period) of the effective date of this 
section, the employer shall (Insert 
exposure level or criteria which will 
prevent other adverse health effects 

from skin exposure to-, or which 

represent the lowest feasible level of 

skin exposure to-or, as 

appropriate.) 

(3) (If appropriate, specify limitations 
or prohibitions on consumption, storage 
or use of food, beverages, smoking 
materials, etc. in certain workplaces.) 

(4) Other restrictions. The employer 
shall assure that there is no 

occupational exposure to-from 

the following uses or classes of uses: 
(Where the Secretary determines, in the 
proposal or upon the record of the public 
rulemaking, that there are available 
substitutes in certain applications where 

-might otherwise be used, the 

Secretary here may specify that no 

occupational exposure to-shall be 

permitted in those circumstances and 
uses, listing those circumstances or uses. 
Where the Secretary finds that 
substitutes for-exist, the 
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determination of their suitability shall 
include consideration of the availability, 
practicability, relative degree of hazard, 
and economic consequences of the 
substitutes.) 

(d) Notification of use and 
emergencies.—{1) Use. Within [insert 
appropriate time period ), of the effective 
date of this standard or within thirty 

days of the introduction of-into 

the workplace, every employer who has 

a place of employment in which- 

is present shall report the address and 
location of each place of employment to 
the OSHA Area Office and an estimate 
of the number of employees exposed. 

(2) Emergencies. Emergencies, and the 
facts obtainable at that time, shall be 
reported within (insert appropriate 
number) hours of, or during the first 
federal working day after, the time the 
employer becomes aware of the 
emergency to the OSHA Area Office, 
whichever is longer. Upon request of the 
OSHA Area Office, the employer shall 
submit additional information in writing 
relevant to the nature and extent of 
employee exposures and measures 
taken to prevent future emergencies of a 
similar nature. 

(e) Exposure monitoring .— (1) 

General, (i) Determinations of airborne 
exposure levels shall be made from air 
samples that are representative of each 

employee’s exposure to-over an 

eight (8) hour period. Monitoring of 
exposure levels required under this 
paragraph shall be made as follows: 
[insert method or alternative methods to 
be used to meet the requirements of this 
paragraph]. 

(ii) For the purpose of this section, 
employee exposure is that exposure 
which would occur if the employee were 
not using a respirator. 

(2) Initial monitoring. Each employer 
who has one or more workplaces where 
(specify the types of workplaces subject 
to the monitoring requirement) shall, 
within (insert appropriate period) of the 
effective date of this section (insert 
requirements for initial monitoring, as 
appropriate). 

(3) Frequency. (Insert, if appropriate, 
provisions prescribing the minimum 
frequency at which monitoring must be 
repeated, the conditions under which 
such frequency must be increased or 
may be reduced, and conditions under 
which such routine monitoring may be 
discontinued (for example, where the 
action level is not exceeded). Where 
appropriate, specify different frequency 
requirements for certain types of 
workplaces where, for example, 
exposure levels are subject to greater or 
less variability.) 

(4) Additional monitoring. (Insert, if 
appropriate, provisions for monitoring, 


in addition to the requirements (if any) 
of paragraph (e)(3). This may include a 
production, process, control or 
personnel change which might result in 

new or additional exposure to-, 

or whenever the employer has any other 
reason to suspect a change which might 
result in new or additional exposures 
to-. 

(5) Employee notification, (i) Within 
(insert appropriate period) after the 
receipt of monitoring results, the 
employer shall notify each employee in 
writing of the results which represent 
that employee’s exposure. 

(ii) Whenever the results indicate that 
the representative employee exposure 
exceeds the permissible exposure limits, 
the employer shall include in the written 
notice a statement that the permissible 
exposure limits were exceeded and a 
description of the corrective action 
being taken to reduce exposure to or 
below the permissible exposure limits. 

(6) Accuracy of measurement. (Insert 
requirements for accuracy of methods of 
measurement or detection used to 
comply with the paragraph). 

(f) Regulated areas. (1) Within (insert 
appropriate time period) of the effective 
date of this section, the employer shall, 
where practicable, establish regulated 

areas where - concentrations are 

in excess of the permissible exposure 
limits. 

(2) Regulated areas shall be 

demarcated and segregated from the 
rest of the workplace, in any manner 
that minimizes die number of persons 
who will be exposed to-. 

(3) Access to regulated areas shall be 
limited to authorized persons or to 
persons otherwise authorized by the Act 
or regulations issued pursuant thereto. 

(4) The employer shall assure that in 
the regulated area, food or beverages 
are not present or consumed, smoking 
products are not present or used, and 
cosmetics are not applied (except that 
these activities may be conducted in the 
lunchroom, change rooms and showers 
required under paragraphs (m)(l)-{m)(3) 
of this section). 

(g) Methods of compliance .— (1) 
Engineering and work practice controls. 
(i) The employer shall institute 
engineering or work practice controls to 
reduce and maintain employee 

exposures to- to or below the 

permissible exposure limits, except to 
the extent that the employer establishes 
that such controls are not feasible. 

(ii) Engineering or work practice 
controls shall be implemented to reduce 
exposures even if they will not be 
sufficient to reduce exposures to or 
below the permissible exposure limits. 


(2) Compliance program, (i) Within 
(insert appropriate period) of the 
effective date of this section, the 
employer shall establish and implement 
a written program to reduce exposures 
to or below the permissible exposure 
limits by means of engineering and work 
practice controls, as required by 
paragraph (g)(1) of this section. 

(ii) Written plans for these compliance 
programs shall include at least the 
following: 

(A) A description of each operation or 

process resulting in employee exposure 
to-; 

(B) Engineering plans and other 
studies contemplated or used to 
determine the controls for each process: 

(C) A report of the technology 
considered or to be considered in 
meeting the permissible exposure limits; 

(D) A detailed schedule for the 
implementation of engineering or work 
practice controls; and 

(E) Other relevant information 
reasonably requested by OSHA. 

(iii) Written plans for such a program 
shall be submitted, upon request, to the 
Assistant Secretary and the Director, 
and shall be available at the worksite 
for examination and copying by the 
Assistant Secretary, the Director, or any 
affected employee or designated 
representative. 

(iv) The plans required by this 
paragraph shall be revised and updated 
periodically to reflect the current status 
of the program. 

(h) Respiratory protection .— (1) 
General. The employer shall assure that 
respirators are used where required 
pursuant to this section to reduce 
employee exposures to within the 
permissible exposure limits and in 
emergencies. Compliance with the 
permissible exposure limits may not be 
achieved by the use of respirators 
except: 

(i) During the time period necessary to 
install or implement feasible engineering 
and work practice controls; or 

(ii) In work operations in which the 
employer establishes that engineering 
and work practice controls are not 
feasible; or 

(iii) In work situations where feasible 
engineering and work practice controls 
are not yet sufficient to reduce exposure 
to or below the permissible exposure 
limits; or 

(iv) In emergencies. 

(2) Respirator selection, (i) Where 
respiratory protection is required under 
this section, the employer shall select 
and provide at no cost to the employee, 
the appropriate type of respirator from 
Table 1 below and shall assure that the 
employee wears the respirator provided. 


















Federal Register / Vol. 45, No. 15 / Tuesday, January 22, 1980 / Rules and Regulations 


5291 


Table 1.—Respiratory Protection 
for- 

(The table will contain a listing of the 
appropriate type of respirator for 
various conditions of exposure to 
-)• 

(ii) The employer shall select 
respirators from those approved by the 
National Institute for Occupational 
Safety and Health under the provisions 
of 30 CFR Part 11. 

(3) Respirator program, (i) The 
employer shall institute a respiratory 
protection program in accordance with 
29 CFR 1910.134 (b). (d), (e), and (f). 

(ii) Employees who wear respirators 
shall be allowed to wash their face and 
respirator facepiece to prevent potential 
skin irritation associated with respirator 
use. 

(iii) The employer shall assure that the 
respirator issued to each employee is 
properly fitted (as appropriate, indicate 
the requirement for a qualitative or 
quantitative respirator fit testing 
program). 

(1) Emergency situations. — (1) Written 
plans, (i) A written plan for emergency 
situations shall be developed for each 

workplace where-is present. 

Appropriate portions of the plan shall be 
implemented in the event of an 
emergency. 

(ii) The plan shall specifically provide 
that employees engaged in correcting 
emergency conditions shall be equipped 
as required in paragraph (h) of this 
section until the emergency is abated. 

(2) Alerting employees. —(i) Alarms. 
Where there is the possibility of 

employee exposure to-due to the 

occurrence of an emergency, a general 
alarm shall be installed and maintained 
to promptly alert employees of such 
occurrences. 

(ii) Evacuation. Employees not 
engaged in correcting the emergency 
shall be restricted from the area and 
shall not be permitted to return until the 
emergency is abated. 

(j) Protective clothing and 
equipment. —(1) Provision and use. 
Where employees are exposed to eye or 

skin contact with-(insert criteria 

which trigger this requirement as 
appropriate), the employer shall, within 
(insert appropriate time period) of the 
effective date of this section provide at 
no cost to such employees, and assure 
that such employees wear, appropriate 
protective clothing or other equipment in 
accordance with 29 CFR 1910.132 and 
.133 to protect the area of the body 
which may come in contact with-. 

(2) Cleaning and replacement, (i) The 
employer shall clean, launder, maintain, 
or replace protective clothing and 


equipment required to maintain their 
effectiveness. 

(k) Housekeeping .—(1) General. The 
employer shall, within appropriate time 
period) of the effective date of this 
section, implement a housekeeping 
program to maximize accumulation of 

-. (i) The program shall include 

(insert appropriate elements). 

(A) Periodic scheduling of routine 
housekeeping. 

(B) Provision for periodic cleaning of 
dust collection systems. 

(C) Provision for maintaining clean 
surfaces. 

(D) Provision for assigning personnel 
to housekeeping procedures. 

(E) Provision for informing employees 
about housekeeping program. 

(l) Waste disposal. (1) General. The 
employer shall assure that no waste 

material containing- is dispersed 

into the workplace, to the extent 
practicable. 

(2) The employer shall label, or 
otherwise inform employees who may 

contact waste material containing-, 

the contents of such waste material. 

(3) (Insert specific disposal methods, 
as appropriate.) 

(m) Hygiene facilities and practices. 
Where employees are exposed to 

airborne concentrations of-in 

excess of the permissible exposure 
limits specified in paragraph (c)(1), or 
where employees are required to wear 
protective clothing or equipment 
pursuant to paragraph (j) of this section, 
or where otherwise found to be 
appropriate, the facilities required by 29 
CFR 1910.141 shall be provided by the 
employer for the use of those employees 
and the employer shall assure that the 
employees use the facilities provided. In 
addition, the following additional 
facilities or requirements may be 
mandated. 

[Specify as appropriate additional 
facilities and practices such as]: 

(1) Change rooms. The employer shall 
provide clean change rooms in 
accordance with 29 CFR 1910.141(e). 

(2) Showers, (i) The employer shall 
provide shower facilities in accordance 
with 29 CFR 1910.141(d)(3). 

(ii) In addition, the employer shall 
also assure that employees exposed to 

-shower at the end of the work 

shift. 

(3) Lunchrooms, (as appropriate) 

Whenever food or beverages are 
consumed in the workplace, the 
employer shall provide lunchroom 
facilities which have a temperature 
controlled, positive pressure, filtered air 
supply, and which are readily accessible 
to empoyees exposed to-. 

(n) Medical surveillance. —( 1 ) 

General, (i) Within (insert appropriate 


period) of the effective date of this 
section, the employer shall institute a 
program of medical surveillance for 
(specify the types of employees subject 
to the medical surveillance requirement, 
for example, by specifying the level, 
duration, and frequency of exposure to 

-which make medical surveillance 

feasible and appropriate for individual 
employees). The employer shall provide 
each such employee with an opportunity 
for medical examinations and tests in 
accordance with this paragraph. 

(ii) The employer shall assure that all 
medical examinations and procedures 
are performed by or under the 
supervision of a licensed physician, and 
shall be provided without cost to the 
employee. 

(2) Initial examinations. At the time of 
initial assignment, or upon institution of 
the medical surveillance program, the 
employer shall provide each employee 
specified in paragraph (n)(l) of this 
section an opportunity for a medical 
examination, including at least the 
following elements: 

(i) A work history, a medical history, 
and a physical examination with direct 
emphasis towards (insert specific bodily 
organs or systems), and shall include the 
personal history of the employee, family, 
and occupational background. (Specify 
additional factors to be considered, 
including, as pertinent to the specific 

health hazard(s) posed by-, 

genetic and environmental factors.) 

(ii) The medical examination shall 
also include the following: (insert 
appropriate medical protocol. Where 
appropriate, provide that the examining 
physician shall conduct such 
examinations and tests as are needed 
according to his professional judgment). 

Note. —Where appropriate, require or 
permit different medical protocols, or 
different frequencies of medical 
examinations, for separate sub-populations of 
employees covered under paragraph (n)(l). 

(3) Periodic examinations, (i) The 
employer shall provide the examinations 
specified below at least (insert 
appropriate time) for all employees 
specified in paragraph (n)(l) of this 
section: (insert appropriate medical 
protocol for periodic examinations). 

(ii) If an employee has not had the 
examinations prescribed in paragraph 
(n)(2) of this section within (insert 
appropriate time period) prior to 
termination of employment, the 
employer shall make such examination 
available to the employee upon such 
termination. 

(4) Additional examinations. If the 

employee for any reason develops signs 
or symptoms commonly associated with 
exposure to-, the employer shall 
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provide appropriate examination and 
emergency medical treatment. 

(5) Information provided to the 
physician. The employer shall provide 
the following information to the 
examining physician: 

(i) A copy of this standard and its 
appendices; 

(ii) A description of the affected 
employee’s duties as they relate to the 
employee’s exposure; 

(iii) The employee’s representative 
exposure level; 

(iv) The employee’s anticipated or 
estimated exposure level (for 
preplacement examinations or in cases 
of exposure due to an emergency); 

(v) A description of any personal 
protective equipment used or to be used; 
and 

(vi) The names and addresses of 
physicians who, under the sponsorship 
of the employer, provided previous 
medical examinations of the affected 
employee, if such records are not 
otherwise available to the examining 
physician. 

(6) Physician's written opinion, (i) The 
employer shall obtain a written opinion 
from the examining physician which 
shall include: 

(A) The physician’s certification that 
he has received the information from the 
employer required under the paragraph 

(n)(5) and has performed all medical 
examinations and tests which are in his 
opinion appropriate under this standard; 

(B) The physician’s opinion as to 

whether the employee has any detected 
medical condition which would place 
the employee at an increased risk of 
material impairment of the employee’s 
health for exposure to-; 

(C) Any recommended limitations 

upon the employee’s exposure to- 

or upon the use of protective clothing 
and equipment such as respirators; and 

(D) A statement that the employee has 
been informed by the physician of the 
results of the medical examination and 
any medical conditions which require 
further examination or treatment. 

(ii) The employer shall instruct the 
physician not to reveal in the written 
opinion specific findings or diagnoses 
unrelated to occupational exposure to 


(iii) The employer shall provide a 
copy of the written opinion to the 
affected employee. 

(o) Employee Information and 
Training. —( 1 ) Training Program, (i) 
Within [insert appropriate period) of the 
effective date of this section, the 
employer shall institute a training 
program for all employees who (specify 
the employees subject to the training 
requirement), and shall require their 
participation in the training program. 


(ii) The training program shall be 
provided at the time of initial 
assignment, or upon institution of the 
training program, and at least (insert 
appropriate time period) thereafter, and 
the employer shall assure that each 
employee is informed of the following: 

Note.—Specify, as appropriate, some or all 
of the following information, or any other 
appropriate information. 

(A) The information contained in the 
Appendices; 

(B) The quantity, location, manner of 

use, release or storage of-and the 

specific nature of operations which 

could result in exposure to-, as 

well as any necessary protective steps; 

(C) The purpose, proper use, and 
limitations of respirators; 

(D) The purpose and a description of 
the medical surveillance program 
required by paragraph (n) of this section; 

(E) The emergency procedures 
developed, as required by paragraph (i) 
of of this section; 

(F) The engineering and. work practice 
controls, their function and the 
employee’s relationship thereto; and 

Note.—Where appropriate, require training 
programs with different contents, or different 
frequencies, for separate subpopuiations of 
the employees specified in paragraph (o)(l). 

(G) A review of this standard. 

(2) Access to training materials, (i) 

The employer shall make a copy of this 
standard and its appendices readily 
available to all affected employees. 

(ii) The employer shall provide, upon 
request, all materials relating to the 
employee information and training 
program to the Assistant Secretary and 
the Director. 

(p) Signs and labels .—(1) General, (i) 
The employer may use labels or signs 
required by other statutes, regulations, 
or ordinances in addition to, or in 
combination with, signs and labels 
required by this paragraph. 

(ii) The employer shall assure that no 
statement appears on or near any sign 
or label, required by this paragraph, 
which contradicts or detracts from the 
meaning of the required sign or label. 

(2) Signs, (i) The employer shall post 
signs to clearly indicate all workplaces 

where-may be present or where 

exposures exceed the action level. The 
signs shall bear the following legend: 

DANGER 


(insert appropriate trade or common names) 
CANCER HAZARD 
AUTHORIZED PERSONNEL ONLY 

(ii) The employer shall assure that 
signs required by this paragraph are 


illuminated and cleaned as necessary so 
that the legend is readily visible. 

(iii) Where airborne concentrations of 

-exceed the permissible exposure 

limits, the signs shall bear the additional 
legend: "Respirator Required’’ 

(3) Labels, (i) The employer shall 
assure that precautionary labels are 

affixed to all containers of-and of 

products containing-, and that the 

labels remain affixed when the- 

or products containing-are sold, 

distributed or otherwise leave the 
employer’s workplace. 

(ii) The employer shall assure that the 
precautionary labels required by this 
paragraph are readily visible and 
legible. The labels shall bear the 
following legend: 

DANGER 

CONTAINS- 

CANCER HAZARD 

(q) Recordkeeping —( 1 ) Exposure 
monitoring. 

(1) The employer shall establish and 
maintain an accurate record of all 
monitoring required by paragraph (e) of 
this section. 

(ii) This record shall include: 

(A) The dates, number, duration, and 
results of each of the samples taken, 
including a description of the samples 
taken, including a description of the 
sampling procedure used to determine 
representative employees exposure; 

(B) A description of the sampling and 
analytical methods used; 

(C) Type of respiratory protective 
devices worn, if any; and 

(D) Name, social security number and 
job classification of the employee 
monitored and of all other employees 
monitored and of all other employees 
whose exposure the measurement is 
intended to represent. 

(iii) The employer shall maintain this 
record for (insert appropriate period) or 
for the duration of employment plus 
(insert appropriate period) whichever is 
longer. 

(2) Medical surveillance, (i) The 
employer shall establish and maintain 
an accurate record of each employee 
subject to medical surveillance as 
required by paragraph (n) of this section. 

(ii) This record shall include: 

(A) A copy of the physicians’ written 
opinions: 

(B) Any employees medical 

complaints related to exposure 
to-; 

(C) A copy of the information 
provided to the physician as required by 
paragraph (n)(6) of this section; and 

(D) A copy of the employee’s work 
history. 
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(iii) The employer shall assure that 
this record be maintained for (insert 
appropriate period) or for the duration 
of employment plus (insert appropriate 
period) whichever is longer. 

(3) Availability, (i) The employer shall 
assure that all records required to be 
maintained by this section be made 
available upon request to the Assistant 
Secretary and the Director for 
examination and copying. 

(ii) The employer shall assure that 
employee exposure measurement 
records, as required by this section, be 
made available, upon request, for 
examination and copying to the affected 
employee, former employee, or 
designated representative. 

(iii) The employer shall assure that 
employee medical records required to be 
maintained by this section, be made 
available, upon request, for examination 
and copying, to the affected employee or 
former employee, or to a physician 
designated by the affected employee, 
former employee, or designated 
representative. 

(4) Transfer of records, (i) Whenever 
the employer ceases to do business, the 
successor employer shall receive and 
retain all records required to be 
maintained by this section. 

(ii) Whenever the employer ceases to 
do business and there is no successor 
employer to receive and retain the 
records for the prescribed period, these 
records shall be transmitted to the 
Director. 

(iii) At the expiration of the retention 
period for the records required to be 
maintained pursuant to this section, the 
employer shall transmit these records to 
the Director. 

(r) Observation of monitoring. 

(1) Employee observation. The 
employer shall provide affected 
employees, or their designated 
representatives, an opportunity to 
observe any monitoring of employee 

exposure to-conducted pursuant 

to paragraph (e) of this section. 

(2) Observation procedures. 

(i) Whenever observation of the 
monitoring of employee exposure to 

-requires entry into an area where 

the use of protective clothing or 
equipment is required, the employer 
shall provide the observer with personal 
protective clothing or equipment 
required to be worn by employees 
working in the area, assure the use of 
such clothing and equipment, and 
require the observer to comply with all 
other applicable safety and health 
procedures. 

(ii) Without interfering with the 
monitoring, observers shall be entitled 
to: 


(A) Receive an explanation of the 
measurement procedures; 

(B) Observe all steps related to the 
measurement of airborne concentrations 

of-performed at the place of 

exposure; and 

(C) Record the results obtained. 

(s) Effective date. This section shall 
become effective (insert effective date). 

(t) Appendices. The information 
contained in the appendices is not 
intended, by itself, to create any 
additional obligations not otherwise 
imposed or to detract from any existing 
obligation. 

Appendix A—Substance Safety Data 
Sheet 

* * * * * 

Appendix B—Substance Technical 
Guidelines 

***** 

Appendix C—Medical Surveillance 
Guidelines 

***** 

§ 1990.152 Model emergency temporary 
standard pursuant to section 6(c). 

Occupational Exposure to-; 

Emergency Temporary Standard 

§ 1910.1000 - 

(a) Scope and Application. (1) 

General. This section applies to all 

occupational exposures to-, or to 

(specify the uses of classes of uses of 

--[Chemical Abstracts Service 

Registry Number 00000), which are 
covered by the standard, including, 
where appropriate, the type of exposure 
to be regulated by the standard) except 
as provided in paragraph (a)(2). 

(2) Exemption. This section does not 
apply to (insert those uses or classes of 

uses of-which are exempted from 

compliance with the standard, including, 
whose appropriate, 

(i) workplaces where exposure to 

-results from solid or liquid 

mixtures containing a specified 
percentage of-or less; 

(ii) workplaces where another Federal 

agency is exercising statutory authority 
to prescribe or enforce standards or 
regulations affecting occupational 
exposure to-or 

(iii) workplaces which are 
appropriately addressed in a separate 
standard. 

(b) Definitions. “-" means 

(definition of the substance, group of 
substances, or combination of 
substances, to be regulated). 

“Authorized person” means any 
person specifically authorized by the 
employer whose duties require the 
person to enter a regulated area or any 


person entering such an area as a 
designated representative of employees 
exercising the opportunity to observe 
monitoring procedures under paragraph 
(r) of this section. 

“Action level” means an airborne 

concentration of-of (insert 

appropriate level of exposure). 

[Note: where appropriate, consider an 
action level as a limitation on 
requirements for periodic monitoring 
(para, (e)(3)), medical surveillance (para, 
(n)), training (para. (o)). and other 
provisions.) 

“Assistant Secretary” means the 
Assistant Secretary of Labor for 
Occupational Safety and Health. U.S. 
Department of Labor, or designee. 

“Director” means the Director, 
National Institute for Occupational 
Safety and Health, U.S. Department of 
Health, Education and Welfare, or 
designee. 

"Emergency” means any occurrence 
such as, but not limited to, equipment 
failure, rupture of containers, or failure 
of control equipment which may result 
in a massive release of-. 

“OSHA Area Office” means the Area 
Office of the Occupational Safety and 
Health Administration having 
jurisdiction over the geographic area 
where the affected workplace is located. 

(c) Permissible exposure limits. —(1) 
Inhalation, (i) Time-weighted average 
limit (TWA). Within (insert appropriate 
time) from the effective date of this 
emergency temporary standard, the 
employer shall assure that no employee 
is exposed to an airborne concentration 

of-in excess of: (insert 

appropriate exposure limit representing 
the lowest feasible level that can be 
complied with immediately) as an eight 
(8)-hour time-weighted average. 

(ii) Ceiling limit. (If appropriate.) The 
employer shall assure that no employee 
is exposed to an airborne concentration 

of-in excess of: (insert 

appropriate exposure limit representing 
the lowest feasible level that can be 
complied with immediately) as averaged 
over any: (insert appropriate time 
period) during the working day. 

(2) Dermal and eye exposure. (As 
appropriate.) The employer shall assure 
that no employee is exposed to eye 
contact or skin contact with-. 

(i) Within (insert appropriate time 
period) of the effective date of this 
section, the employer (If eye exposure to 

—-does not create a risk of cancer, 

insert exposure level or criteria which 
will prevent other adverse effects of eye 

exposure to-, if any. If eye 

exposure creates a risk of cancer, insert 
exposure level or criteria which 
represent the lowest feasible level of 
eye exposure to-. 
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(ii) Within (insert appropriate time 
period) of the effective date of this 
section, the employer shall (Insert 
exposure level or criteria which will 
prevent other adverse health effects 

from skin exposure to-, or which 

respresent the lowest feasible level of 
skin exposure to-, as appropriate.) 

(3) (If appropriate, specify limitations 
or prohibitions on consumption, storage 
or use of food, beverages, smoking 
materials, etc. in certain workplaces.) 

(d) Notification of Use . Within (insert 
appropriate time) of the effective date of 
this section, or within fifteen (15) days 

following the introduction of-into 

the workplace, every employer shall 
report the following information to the 
nearest OSHA Area Office for each 
such workplace: 

(1) The address and location of each 

workplace in which-is present; 

(2) A brief description of each process 

or operation which may result in 
employee exposure to-; 

(3) The number of employees engaged 
in each process or operation who may 

be exposed-and an estimate of 

the frequency and degree of exposure 
that occurs; and 

(4) A brief description of the 

employer’s safety and health program as 
it relates to limitation of employee 
exposure to-; 

(e) Exposure monitoring. (1) General. 

(i) Determinations of airborne exposure 
levels shall be made from air samples 
that are representative of each 

employee’s exposure to-over an 

eight (8) hour period. Monitoring of 
exposure levels required under this 
paragraph shall be made as follows: 
(insert method or alternative methods to 
be used to meet the requirements of this 
paragraph], 

(ii) For the purposes of this section, 
employee exposure is that exposure 
which would occur if the employee were 
not using a respirator. 

(2) Initial monitoring. Each employer 
who has one or more workplaces where 
(specify the types of workplaces subject 
to the monitoring requirement), shall 
within (insert appropriate period) of the 
effective date of this section (insert 
requirements for initial monitoring, as 
appropriate). 

(3) Frequency. (Insert, if appropriate, 
provisions prescribing the minimum 
frequency at which monitoring must be 
repeated, the conditions under which 
such frequency must be increased, or 
may be reduced, and conditions under 
which such routine monitoring may be 
discontinued (for example where the 
action level is not exceeded) where 
appropriate, specify different frequency 
requirements for certain types of 
workplaces where, for example, 


exposure levels are subject to greater or 
less variability.) 

(4) Additional monitoring. (Insert, if 
appropriate, provisions for monitoring, 
in addition to the requirements (if any) 
of paragraph (e)(3). This may include a 
production, process, control or 
personnel change which might result in 

new or additional exposure to-or 

whenever the employer has any other 
reason to suspect a change which might 
result in new or additional exposures to 
-) 

(5) Employee notification, (i) Within 
(insert appropriate period) after the 
receipt of monitoring results, the 
employer shall notify each employee in 
writing of the results which represent 
that employee’s exposure. 

(ii) Whenever the results indicate that 
the representative employee exposure 
exceeds the permissible exposure limits, 
the employer shall include in the written 
notice a statement that permissible 
exposure limits were exceeded and a 
description of the corrective action 
being taken to reduce exposure to or 
below the permissible exposure limits. 

(6) Accuracy of measurement. (Insert 
requirements for accuracy of methods of 
measurement or detection used to 
comply with the paragraph.) 

(f) (Reserved.) 

(g) Methods of compliance, (i) 

General. Employee exposures to- 

shall be controlled to or below the 
permissible exposure limits by any 
practicable combination of engineering 
controls, work practices and personal 
protective devices and equipment, 
during the effective period of this 
emergency temporary standard. 

Note.—Where engineering oontrols or 
work practices can reduce employee 

exposures to-it is recommended 

that they be implemented where 
practicable, even where they do not 
themselves reduce exposures to, or 
below the permissible exposure limits. 
Work practices which can be 
implemented by the employer to help 

reduce employee exposures to- 

include limiting access to work areas to 
authorized personnel, prohibiting 
smoking and consumption of food and 
beverages in work areas, and establising 
good maintance and housekeeping 
practices, including the prompt clean-up 
of spills and repair of leaks. 

(2) Engineering and work practice 
control plan, (i) Within (insert 
appropriate time period) of the effective 
date of this emergency temporary 
standard, the employer shall develop a 
written plan describing proposed means 
to reduce employee exposures to the 
lowest feasible level solely by means of 
engineering and work practice controls 
(which will be eventually required by a 


permanent standard for occupational 

exposure to-, issued pursuant to 

section 1990.160(g) of this subpart). 

(ii) Written plans required by this 
paragraph shall be submitted, upon 
request, to the Assistant Secretary and 
the Director and shall be available at 
the worksite for examination and 
copying by the Assistant Secretary, the 
Director, and any affected employee or 
designated representative. 

(h) Respiratory protection. (1) 
Required use. The employer shall assure 
that respirators are used where required 
pursuant to this section to reduce 
employee exposures to within the 
permissible exposure limits and in 
emergencies. 

(2) Respirator selection, (i) Where 
respiratory protection is required under 
this section, the employer shall select 
and provide at no cost to the employee, 
the appropriate respirator from Table 1 
below and shall assure that the 
employee wears the respirator provided. 

Table 1.—Respiratory Protection for 


***** 

(The table will contain a listing of the 
appropriate type of respirator for 
various conditions of exposure 
to-.) 

(ii) The employer shall select 
respirators from those approved by the 
National Institute for Occupational 
Safety and Health under the provisions 
of 30 CFR Part 11. 

(3) Respirator program, (i) The 
employer shall institute a respirator 
protection program in accordance with 
29 CFR 1910.134 (b), (d), (e) and (f). 

(ii) Employees who wear respirators 
shall be allowed to wash their face and 
respirator face piece to prevent potential 
skin irritation associated with respirator 
use. 

(iii) The employer shall assure that the 
respirator issued to each employee is 
properly fitted (as appropriate, indicate 
the requirement for a qualitative or 
quantitative respirator fit testing 
program.) 

(i) (Reserved.) 

(j) Protective clothing and equipment 

(1) Provision and use. Where 

employees are exposed to eye or skin 

contact with-(insert criteria 

which trigger this requirement as 
appropriate), the employer shall within 
(insert appropriate time period) of the 
effective date of this standard provide, 
at no cost to the employees, and assure 
that employees wear, appropriate 
protective clothing or other equipment in 
accordance with 29 CFR 1910.132 and 
133 to protect the area of the body 
which may come in contact with-. 
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(2) Cleaning and replacement (i) The 
employer shall clean, launder, maintain, 
or replace protective clothing and 
equipment required by this paragraph, 
as needed to maintain their 
effectiveness. 

(k) Housekeeping. 

(l) General. The employer shall, 

within (insert appropriate time period) 
of the effective date of this section, 
implement a housekeeping program to 
minimize accumulations of-. 

(i) The program shall include (insert 
appropriate elements): 

(A) Periodic scheduling of routine 
housekeeping procedures; 

(B) Provision for periodic cleaning of 
dust collection systems; 

(C) Provision for maintaining clean 
surfaces; 

(D) Provision for assigning personnel 
to housekeeping procedures; and 

(E) Provision for informing employees 
about housekeeping program. 

(1) Waste disposal. (1) General. The 
employer shall assure that no waste 

material containing-is dispersed 

into the workplace, to the extent 
practicable. 

(2) The employer shall label, or 
otherwise inform employees who may 
contact waste material containing 

-of the contents of such waste 

material. 

(3) (Insert specific disposal methods, 
as appropriate.) 

(m) (Reserved). 

(n) Medical surveillance. (1) General. 

(i) The employer shall institute a 
program of medical surveillance for 
each employee who is or will be 

exposed to-. The employer shall 

provide each such employee with an 
opportunity for medical examinations 
and tests in accordance with this 
paragraph. 

(ii) The employer shall assure that all 
medical examinations and procedures 
are performed by or under the 
supervision of a licensed physician, and 
shall be provided without cost to the 
employee. 

(2) Initial examinations. Within 
(insert appropriate time period) of the 
effective date of this section, or 
thereafter at the time of initial 
assignment, the employer shall provide 
each affected employee an opportunity 
for a medical examination, including at 
least the following elements: 

(i) A work history, a medical history, 
and a physical examination with direct 
emphasis towards (insert appropriate 
systems) which shall include the 
relevant personal history of the 
employee, family, and occupational 
background. (Specify additional factors 
to be considered, including, as pertinent 
to the specific health hazard(s) posed by 


-genetic and environmental 

factors.) 

(ii) The medical examination shall 
also include the following: (insert 
appropriate medical protocol. Where 
appropriate, provide that the examining 
physician shall conduct such 
examinations and tests as are needed 
according to his professional 
judgement). 

[Note: Where appropriate, require or 
permit different medical protocols, or 
different frequencies of medical 
examinations, for separate sub¬ 
populations of employees covered under 
paragaph (n)(l)]. 

(3) Periodic examinations. (Insert 
appropriate medical protocol and time.) 

(4) Interim examinations. If the 
employee for any reason develops signs 
or symptoms commonly associated with 

exposure to-, the employer shall 

provide appropriate examination and 
emergency medical treatment. 

(5) Information provided to the 
physician. The employer shall provide 
the following information to the 
examining physician: 

(i) A copy of this emergency 
temporary standard and its appendices; 

(ii) A description of the affected 
employee's duties as they relate to the 
employee’s exposure; 

(iii) The employee’s representative 
exposure level; 

(iv) A description of any personal 
protective equipment used or to be used; 
and 

(v) The names and addresses of 
physicians who, under the sponsorship 
of the employer, provided previous 
medical examinations of the affected 
employee, if such records are not 
otherwise available to the examining 
physician. 

(6) Physician's written opinion, (i) The 
employer shall obtain a written opinion 
from the examining physician which 
shall include: 

(A) The results of the medical tests 
preformed; 

(B) The physician's opinion as to 

whether the employee has any detected 
medical condition which would place 
the employee at an increased risk of 
material impairment of the employee’s 
health from exposure to-; 

(C) Any recommended limitations 

upon the employee's exposure to- 

or upon the use of protective clothing 
and equipment such as respirators; and 

(D) A statement that the employee has 
been informed by the physician of the 
results of the medical examination and 
any medical conditions which require 
further examination or treatment. 

(ii) The employer shall instruct the 
physician not to reveal in the written 
opinion specific findings or diagnoses 


unrelated to occupational exposure to 


(iii) The employer shall provide a 
copy of the written opinion to the 
affected employee. 

(o) Employee information and 
training. (1) Training program, (i) Within 
(insert appropriate time period) from the 
effective date of this standard, the 
employer shall institute a training 
program for all employees where there 

is occupational exposure to-and 

shall assure their participation in the 
training program. 

(ii) The employer shall assure that 
each employee is informed of the 
following: 

(A) The information contained in the 
Appendices; 

(B) The quantity, location, manner of 

use, release, or storage of-and the 

specific nature of operations which 

could result in exposure to-, as 

well as any necessary protective steps; 

(C) The purpose, proper use, and 
limitations of respirators; 

(D) The purpose and description of the 
medical surveillance program required 
by paragraph (n) of this section; and 

(E) A review of this standard. 

(2) Access to training materials, (i) 

The employer shall make a copy of this 
standard and its appendices readily 
available to all affected employees. 

(ii) The employer shall provide, upon 
request, all materials relating to the 
employee information and training 
program to the Assistant Secretary and 
the Director. 

(p) (Reserved.) 

(q) Recordkeeping .—(1) Exposure 
monitoring, (i) The employer shall 
establish and maintain an accurate 
record of all monitoring required by 
paragraph (e) of this section. 

(ii) This record shall include: 

(A) The dates, number, duration, and 
results of each of the samples taken, 
including a description of the sampling 
procedures used to determine 
representative employee exposure; 

(B) A description of the sampling and 
analytical methods used; 

(C) Type of respiratory protective 
devices worn, if any; and 

(D) Name, social security number, and 
job classification of the employee 
monitored and of all other employees 
whose exposure the measurement is 
intended to represent. 

(iii) The employer shall maintain this 
record for the effective period of this 
emergency temporary standard, and for 
any additional period required by the 
permanent standard. 

(2) Medical surveillance, (i) The 
employer shall establish and maintain 
an accurate record for each employee 
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subject to medical surveillance as 
required by paragraph (n) of this section. 

(ii) This record shall include: 

(A) A copy of the physicians' written 
opinions; 

(B) Any employee medical complaints 

related to exposure to-; 

(C) A copy of the information 
provided to the physician as required by 
paragraph (n)(6) of this section; and 

(D) A copy of the employee’s work 
history. 

(iii) The employer shall assure that 
this record be maintained for the 
effective period of this emergency 
temporary standard, and for any 
additional period required by the 
permanent standard. 

(3) Availability, (i) The employer shall 
assure that all records required to be 
maintained by this section be made 
available upon request, for examination 
and copying to the affected employee, 
former employee, or designated 
representative. 

(ii) The employer shall assure 
that employee exposure measurement 
records, as required by this section, be 
made available upon request to the 
Assistant Secretary and the Director for 
examination and copying. 


(iii) The employer shall assure that 
employee medical records required to be 
maintained by this section, be made 
available, upon request, for examination 
and copying to the affected employee or 
former employee, or to a physician 
designated by the affected employee, 
former employee, or designated 
representative. 

(r) Observation of monitoring. (1) 
Employee observation. The employer 
shall provide affected employees, or 
their designated representatives, an 
opportunity to observe any monitoring 

of employee exposure to- 

conducted pursuant to paragraph (e) of 
this section. 

(2) Observation procedures, (i) 
Whenever observation of the monitoring 

of employee exposure to-requires 

entry into an area where the use of 
protective clothing or equipment is 
required, the employer shall provide the 
observer with personal protective 
clothing or equipment required to be 
worn by employees working in the area, 
assure the use of such clothing and 
equipment, and require the observer to 
comply with all other applicable safety 
and health procedures. 


(ii) Without interfering with the 
monitoring, observers shall be entitled 
to: 

(A) Receive an explanation of 
measurement procedures; 

(B) Observe all steps related to the 
measurement of airborne concentrations 

of-performed at the place of 

exposure; and 

(C) Record the results obtained. 

(s) Effective date. This section shall 
become effective (insert effective date). 

(t) Appendices. The information 
contained in the appendices is not 
intended, itself, to create any additional 
obligations not otherwise imposed or to 
detract from any existing obligation. 

Appendix—Substance Safety Data 
Sheet 

***** 

Appendix—Substance Technical 
Guidelines 

***** 

Appendix—Medical Surveillance 
Guidelines 

***** 
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